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ABSTRACT

The quality of Mathematics teaching at secondary schools over the years in Southwest, Nigeria has been very
poor. This has been attributed to poor quality of Pre-service teachers of mathematics, turned out on yearly at
colleges of education. Research is not conclusive about the reasons for this. Studies have established a strong
link between some psychological variables and students' success, but has not looked into the extent to which
they could predict pre-service mathematics teachers’ attitude to teaching. However, this work examined the
connection of some psychological factors and pre-service mathematics teachers’ attitude to teaching in south
west, Nigeria. In this research, survey research design was employed. The respondents were 1688 NCE pre-
service Mathematics teachers selected using total enumeration method from all government owned colleges
of education in the six south-western states. Nine research instruments (Mathematics Achievement Test
(r=0.75), Mathematics Teaching Efficacy Belief (r=0.91), Mathematics Study Skill (r=0.96), Emotional
Intelligence (r=0.88), Attitude to Mathematics Teaching (r=0.97) Questionnaires. Locus of Control (r=0.82),
Mathematics Teaching Anxiety (r=0.75), Attitude to Mathematics (r=0.80) scales and Learning Style Inventory
(r=0.79)) were used at data collection. The obtained information was evaluated using Pearson product moment
correlation and multiple regression analysis at 0.05 level of significance. The data analysed showed that
learning style, emotional intelligence, mathematics teaching anxiety, and locus of control predicted pre-service
teachers’ attitude to teaching whilst attitude to mathematics, mathematics study skills, and mathematics
teaching efficacy belief were not predictor of pre-service teachers’ attitude to mathematics teaching.

Keywords: Psychological Variables, Attitude to Teaching, Pre-Service Mathematics Teachers,South-West-
Nigeria.
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1. INTRODUCTION

In the accomplishment of any learning objectives, tutors are the vital personnel (Akinsola, 2002) and are vital
features in studying mathematics (Mapolelo and Akinsola 2015).The act of impacting knowledge is handled by
human personality called the teacher. Teachers develop skills, transmit knowledge, assist learners in developing
positive attitude and also determines how, and intensity of leaming the subject (Akinsola2002; Akinsola 2013a).
The preparation of mathematics teachers must conceivably get the highest priority. It is a tasking vocation which
is expected to be handled by experienced personnel that in turn develop nations. The appropriateness of
preparations of such personnels, indicates improvement of suitable abilities and positive attitude, to achieve the
desired outcome (Kennedy 2001).

Pre-service mathematics teacher education is therefore an act, process and techniques designed to train potential
instructors with the information, manners, attitudes, and skills they require to do their works efficiently in the
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classroom, toward the subject delivery. Three major components are involved in mathematics teaching and
learning. They are, the learner, the teacher and the subject matter. These three interact in a triangular manner.
Bulus 2011 noted that. the success of a lesson is a function of the effectiveness of the teacher involved. Yara,
2009 noted that the quality of mathematics teaching in Nigeria secondary schools over the years has been very
poor; and this could be traced to poor quality of pre-service Mathematics teachers (Olayinka 2006).The goal of
training Mathematics tutors is to turn out greatly inspired and resourceful personnel at all educational levels. There
have been several researches carried out by mathematics educators all over the world towards improving
mathematics teaching and learning. Vinson 2001 compared Mathematics teachers in training nervousness in class,
and noted that anxiety has a significant effect on pre-service teachers.

Various other reasons have been given by researchers as to the poor performance of pre-service teachers. Notable
among these, is teacher’s attitude to teaching (Akinsola 2002) which directly interacted with other factors like
content knowledge and pedagogical knowledge and determined teachers overall performance in the classroom
(Akinsola 2013b). This attitude relates to the person of the instructor. Efficient teachers are concerned about their
students and this have a notable effect on students. College experiences can have positive or negative effect on
how pre-service mathematics teachers view themselves during training and after training (Akinsola 2009c).
Akinsola 2009c also defined teaching as a passion and emotional practice and training programmes, needed to
inculcate in teachers’ in training, along with knowledge and skills required. Therefore, lessons should be designed
taking into consideration pre-service teachers’ interests, skills and needs.

Studies have stressed the need to improve on some psychological variables of pre-service mathematics teachers
(Tschannen-Moran 2001; Friedman 2002; Usimaki 2004; Akinsola 2008; Peker2009). Some of these variables are
study habits, study skills, teaching efficacy belief, locus of control, teaching anxiety among others. There are other
challenges of training and learning mathematics that are extensively recognized, which are common among tutors.
These challenges are both rational and non-cognitive in nature. This includes misconceptions, pre-dispositions
against mathematics, mathematics teaching anxiety, and attitude to mathematics, self-efficacy variables among
others. Some of these have been highlighted in previous researches such as that of (Yara 2009 and Tella 2009)
and anxiety, boldness in learning mathematics and low self-efficacy (Forte 1995; Townsendet al., 1998).

Researches have revealed many factors which affects pre-service mathematics teachers’ attitude to teaching, for
instance, learning methods has been pointed out (Juhaniand Pertti 2003). Peker, 2009 opined that, pre-service
mathematics teachers may also enjoy learning more, when they are taught in a way that takes into account their
learning style preferences. Researches have shown that a mismatch between teaching and leaming styles cause
learning failure, frustration and demotivation (Dunn1995; Peacock2001; Akinsola 2009a). The act of putting into
consideration and understanding the pre-service mathematics teacher’s learning style, will agree with the particular
learning requirements of the mathematics teachers in training, and the greatest benefit from attending to learning
styles in mathematics education, is that of placing more responsibility for leaming on the students themselves.
Students who discover and understand their personal learning styles can, and do often apply such information with
great success and aestheticism (Griggs1991). Pre-service mathematics teachers need to develop practice skills
s0 as to fit more closely into the expected roles, values and philosophies attached to the mathematics curriculum
they will teach. The extent to which the pre-service mathematics teacher can control the activities in mathematics
teaching and learning goes a long way in determining the achievement and building of self-confidence. The idea
of locus of control was developed by Roter in 1966, and has since become an important aspect of personality
studies. This concept is a theoretical construct designed to assess an individual’s perceived control over his or her
own behaviour. The issue of locus of control in academic achievement is widely recognized, hence the inclusion
in this study.

Self-efficacy is another related concept. The pre-service mathematics teachers teaching efficacy belief about
mathematics plays a major role in their achievement and is crucial for improving their teaching skills, persistence,
commitment and instructional behaviour (Schuckand Forley 1999; Nisbet and Warren 2000; Wilson and Cooney
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2000). Several researchers revealed that teacher’s in training teaching Mathematics are a strong indicator of their
future teaching practice (Prescott and Cavanagh 2006). While many mathematics teacher education courses are
mainly concerned with content knowledge and pedagogical knowledge, there is considerable research on the
beliefs held by pre- service mathematics teachers and the conflict between the course learning theories and the
beliefs that pre-service teachers bring to the course (Akinsola 2006). Other studies also show efforts at identifying
factors relating to Mathematics teachers’ in training ineffectiveness in teaching Mathematical calculations. For
instance, (Ashcraf 2002; Akinsola 2002) found out that extremely nervous Mathematics learners will try as possible
not to attempt mathematical equations. However, dodging mathematics leads to incompetency, leaving learners
more anxious and mathematically unprepared to achieve the desired goal (Akinsola 2009b). Furthermore,
(Akinsola 2014) shows that teachers in training do gain diverse levels of teaching worries at different stages of
their training Teachers’ efficacy beliefs was found to correlate with teachers’ attitude toward teaching (Anderson
etal., 2005 and Akinsola 2009). Bhadouria 2012 is also of the opinion that, in the current competitive environment
where teachers are expected to perform multi roles with efficiency and effectiveness, it is highly needed to develop
the right attitude and emotional intelligence towards the unseen complexities of life and quality education.

1.1 Statement of the Problem

The quest for finding a lasting solution to persistent negative attitude of National College of Education pre-service
teachers to mathematics teaching has been the concern of mathematics educators. Relevant literatures have
revealed that poor attitude to teaching could be due to several factors especially those related to psychological
factors among others, namely; attitude to mathematics, motivation, emotional intelligence, learning style, locus of
control, mathematics anxiety, study- habit, study skills, mathematics teaching efficacy belief, emotional intelligence
and others. Some previous interventions in their efforts at improving attitude of teachers to mathematics teaching
were perhaps limited, due to little or no attention given to pre-service mathematics teachers’ psychological needs
and the extent to which these psychological factors would predict attitude to teaching. Developing and enhancing
psychological factors has been observed by researchers to be a major predictor of attitude to teaching. This work
therefore, examined the measure to which the psychological factors (learning style, mathematics teaching efficacy
belief, locus of control, study skills, attitude to mathematics, emotional intelligence and mathematics teaching
anxiety) would predict pre- service mathematics teachers’ attitude to mathematics teaching.

Research Questions
The research questions that emanates from the foregoing are:

1. Would there be relationship among the psychological factors (learning style, teaching efficacy belief, locus
of control, study skills, attitude to mathematics, emotional intelligence and mathematics teaching anxiety)
and pre-service mathematics teachers’ attitude to mathematics teaching?

2. What is the joint contribution of the psychological factors (learning style, teaching efficacy belief, locus of
control, study skills, attitude to mathematics, emotional intelligence and mathematics teaching anxiety)
on pre-service mathematics teachers’ attitude to mathematics teaching?

3. Whatis the relative contribution of the psychological factors (learning style efficacy belief, locus of control,
study skills, attitude to mathematics, emotional intelligence and mathematics teaching anxiety) on pre-
service mathematics teachers’ attitude to mathematics teaching?

4. Which of the psychological factors (learning style, teaching efficacy belief, locus of control, study skills,
attitude to mathematics, emotional intelligence and

5. mathematics teaching anxiety) will predict pre-service mathematics teachers’ attitude to mathematics
teaching?

2. METHODOLOGY

The south-west part of Nigeria consists of Oyo, Osun, Ondo, Ogun, Ekiti and Lagos States. There are a total of
eleven (11) Colleges of Education in the Southwest Nigeria that are government owned. Total enumeration system
was used to select all the Colleges of Education in the Southwest, except for the College of Education that was
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used to validate the research instrument for the study. Purposive sampling technique was used to select intact
class of 300 level pre-service mathematics teachers in each of the Colleges of Education. One thousand six
hundred and eighty eight pre-service mathematics teachers were involved in the study. The choice of 300 level
students was based on the fact that the pre-service mathematics teachers must have undergone teaching practice.
Also, the pre-service mathematics teachers involved in the focus group discussion were randomly selected from
each of the mathematics subject combinations. In each session, a minimum of ten and maximum of fifteen pre-
service mathematics teachers were involved. In all the Colleges, a total number of seventy-five pre-service
mathematics teachers were involved in the focus group discussion.

2.1 Research Instruments
The following instruments were used to collect data for the study.
1. Learning Style Inventory (LSI)
2. Mathematics Teaching Efficacy Belief Instrument (MATEBI)
3. Locus of Control Scale (LCS)
4. Mathematics Study Skills Questionnaire (MSSQ)
5. Mathematics Teaching Anxiety Scale (MATAS)
6. Attitude to Mathematics Scale (ATMS)
7. Emotional Intelligence Questionnaire (EIQ)
8. Mathematics Achievement Test (MAT)
9. Attitude to Mathematics Teaching Questionnaire (AMTQ)
10. Focus Group Discussion Guide (FGDG).

3. RESULTS

Research Question One

Would there be relationship among the psychological factors (Emotional Intelligence, Locus of Control,
Mathematics Teaching Efficacy Belief, Attitude to Mathematics, Mathematics Study Skills, Mathematics Learning
Styles and Mathematics Teaching Anxiety) and pre-service teachers’ attitude to mathematics teaching?

The results from Table 1 reveals significant relationship between locos of control and attitude to mathematics
teaching (r=0.71; p< 0.05) while other variables had no significant relationship with dependent variable (attitude to
mathematics teaching). Emotional Intelligence and attitude to mathematics teaching (r=-0.01, p> 0.05),
mathematics teaching efficacy belief and attitude to mathematics teaching (r =-0.01, p> 0.05), attitude to
Mathematics and attitude to mathematics teaching (r=0.04, p> 0.05), mathematics study skills and attitude to
mathematics teaching (r=-0.00, p> 0.05), mathematics Learning Styles and attitude to mathematics teaching (r=-
0.02, p>0.05) and mathematics teaching anxiety and attitude to mathematics teaching (r=-0.04, p>0.05).

Research Question Two

What is the joint contribution of the psychological factors (Emotional Intelligence, Locus of Control, Mathematics
Teaching Efficacy Belief, and Attitude to Mathematics, Mathematics Study Skills, Mathematics Learning Styles
and Mathematics Teaching Anxiety) on Pre-service teachers’ attitude to mathematics teaching? The result from
Table 2 shows a significant joint contribution of the seven independent variables to the prediction of pre-service
teachers’ attitude to mathematics teaching. The table shows the analysis of variance of the regression yielded an
[F7, 1290 = 302.54 , p<0.05] which is significant at 0.05 level of significance.

The table also shows a coefficient of multiple correlation (R = 0.77) and an adjusted R2 of 0.59. This means that
58.5% of the variance is accounted for by seven predictor variables when taken together. The remaining 41.5%
could be due to errors and other variables not considered in this study.
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Table 1. Correlation matrix showing the relationships between independent variables and Attitude to
Mathematics Teaching

Attitude to Locus [Mathematics Mathematics
Emotional | of Attitude to |[Mathematics|[Mathematics
Mathematics Teaching Learning | Teaching
Intelligence|Control | Efficacy [Mathematics | Study Skills| — Styles
Teaching Belief Anxiety
Attitude to
Mathematics 1
Teaching
Emotional
-006 1
Intelligence
Locus of
J11F -.016 1
Control
Mathematics
Teaching -014 017 013 1
Efficacy
Belief
Attitude to
037 237 016 .004 1
Mathematics
Mathematics
-.001 B679* .000 -012 272* 1
Study Skills
Mathematics
Learning -.024 138* 016 -.052* 118* 137 1
Styles
Mathematics
Teaching -.037 813 -.015 -016 228" .705* 115* 1
Anxiety
Mean 44.035 31.453 ([42.035| 69.558 109.603 99.386 57.161 67.8939
Standard
8.532 7430 | 3.071 7.496 7.906 8.050 13.269 17.782
Deviation

*denotes significant at 0.05 level of significance.

Table 2: Regression Summary of Psychological Factors on Pre-Service Teachers’ Attitude to
Mathematics Teaching.
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Sum of Mean
Model Squares DF | Square F Sig. Remark
Regression 63970.831 7 9138.690
Residual 45007.364 1490 | 30.206 302.543* .000 Sig.
Total 108978.2 1497
P>0.05
R=0.766
R2=0.587
Adj R2=0.585

Std. Error of the Estimate =5.4960.

Table 3: Relative contributions of the independent variables to the prediction of pre-service teachers’
attitude to mathematics teaching

Unstandardized Standardized

Coefficient Coefficient
Model T Sig.

B Std. Error| Beta Contribution

(Constant) -53.055 3.536 457 -15.004 .000
Emotional Intelligence 1.160 070 350 16.642 .000
Locus of Control 971 .076 -.024 12.770 .000
Mathematics Teaching Efficacy
Belief -2.76E-02 019 014 -1.456 146
Mathematics Study Skills 1.563E-02 019 021 831 406
Attitude to Mathematics 2.193E-02 025 -.047 .868 .386
Mathematics Learning Styles -3.04E-02 011 -.070 -2.797 .005
Mathematics Teaching Anxiety -3.37E-02 011 -2.985 .003

Research Question Three

What is the relative contribution of each of the psychological factors (Emotional Intelligence, Locus of Control,
Mathematics Teaching Efficacy Belief, Attitude to Mathematics, Mathematics Study Skills, Mathematics Learning
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Styles and Mathematics Teaching Anxiety) on pre-service teachers’ Attitude to Mathematics Teaching.Table 3
shows the relative contributions of the independent variables to the pre-service teachers’ attitude to mathematics
teaching. The table reveals that emotional intelligence had the largest significant relative contribution to the pre-
service teachers’ attitude to mathematics teaching (B = 0.46, t=16.64; p<0.05).

This is followed by locus of Control (8 = 0.35, t=12.77; p<0.05), followed by mathematics teaching anxiety (f= 0.07,
t=2.99; p>0.05), and mathematics learning styles (8 = 0.05, t=2.79; p<0.05), while mathematics teaching efficacy
belief (B = 0.02, t=1.46; p >0.05), followed by attitude to mathematics (8 = 0.02, t=0.87; p>0.05) and mathematics
study skills (8 = 0.01, t=0.83; p >0.05) had no significant relative contributions to pre-service teachers’ attitude to
mathematics teaching.

Research Question Four

Which of the psychological factors (emotional intelligence, Locus of Control, Mathematics Teaching Efficacy
Belief, Attitude to Mathematics, Mathematics Study Skills, Mathematics Learning Styles and Mathematics
Teaching Anxiety) will predict pre-service teachers’ Attitude to mathematics teaching?

Table 3 reveals that emotional intelligent (B =0.46, t= 1.64; p <0.05), locus of control (8 = 0.35, t = 12.77, p<0.05),
mathematics teaching anxiety (B = 0.07, t = 2.99; p<0.05) and mathematics learning styles (8 = 0.05, t= 2.80; p
<0.05) had significant relative contributions to the pre-service teachers' attitude to mathematics teaching.
Therefore, emotional intelligence, locus of control, mathematics teaching anxiety and mathematics learning styles
predicts the pre- service teachers’ attitude to mathematics teaching. The prediction equation is given by:

Y2=1.16X1+ 0.97X;- 0.03X5- 0.03X,- 53.06

Where Y 2 = pre-service teachers’ attitude to mathematics teaching.
Xs= emotional intelligence.

Xz=locus of control.

X3= mathematics teaching anxiety.

X4= mathematics learning styles.

Report on Focus Group Discussion
Views on focus group discussion were presented through content analysis as follows;

Among the following variables (learning styles, locus of control, mathematics study skills, emotional intelligence,
attitude to mathematics, mathematics teaching efficacy belief, mathematics teaching anxiety), which one do you
think can influence pre-service mathematics teachers’ attitude to mathematics teaching?

Responses:

About 45.33% of the pre-service mathematics teachers responded that mathematics teaching anxiety have
greater influence on their attitude to mathematics teaching. This is followed by mathematics teaching belief
(21.33%), followed by learning styles (10.70%), attitude to mathematics (9.33%), emotional intelligence (6.60%),
locus of control (4.00%) and study skills (2.67%).

Which other factors do you think can influence pre-service mathematics teachers’ attitude to mathematics
teaching?

Responses:
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The majority of the pre-service teachers’ mentioned conceptual understanding of the mathematics concept
expected to teach among other factors. Other factors identified are:
(1) Self-concept
(2) Confidence
(3) Mathematics anxiety
(4) Nature of mathematics
(5) Gender
(6) Interest

What else do you think can be done apart from thevarious interventions put in place, in finding remedy to these
prevailing issues?

Responses:
Responses from pre-service teachers as remedy to the prevailing problems hindering achievement in mathematics
and also influencing attitude to teaching are summarized as follows:
(1) Respective State Government should organize regular seminars and workshops for lecturers
(2) Lecturers should employ teaching methods that would make learning permanent
(3) Government should release grants to lift up the face of the colleges, as the environment and facilitates on
ground depicts the State of the Colleges.
(4) Efforts should be made to make the college environment conducive for learning.
(5) Lecturers should realize that all learners cannot learn at the same pace and so learning style preference
should be considered in the mathematics class / curriculum.
(6) Government should look into the problem of infrastructure in some of the colleges and build more lecture
rooms.
(7) Subject combinations should not be enforced during admission processes/exercise.

4, DISCUSSION OF FINDINGS

Investigation revealed that, out of the seven psychological variables (learning styles, mathematics teaching efficacy
belief, locus of control, study skills, attitude to mathematics, emotional intelligence and mathematics teaching
anxiety) investigated, only four variables (emotional intelligence, mathematics teaching anxiety, locus of control
and mathematics learning style) predicted pre-service teachers’ attitude to mathematics teaching. Emotional
intelligence contributed most to pre-service teachers’ attitude to mathematics teaching. Locus of control is the
second variable that also contributed to the prediction of attitude to mathematics teaching.

The implication of this result is that pre-service mathematics teachers’ attributes success in mathematics teaching
to luck or fate, therefore, making it less likely to make effort needed to teach effectively. Mathematics learning style
is the third variable that also contributed to the prediction of pres-service teachers’ attitude to mathematics
teaching. This implies that the learning style of pre-service Mathematics teachers affects the transfer of knowledge.
The nervousness of teaching Mathematics from the results also made some contributions to the prediction of pre-
service teachers’ attitude to mathematics teaching, this is in accordance with the findings of Peker2005; Peker
2006; Peker & Halat 2006.

Mathematics teaching efficacy belief, mathematics study skills and attitude to mathematics are also significant but
cannot be used to predict pre- service teachers’ attitude to mathematics teaching. Based on the result from this
study, it can be submitted that emotional intelligence, locus of control, mathematics teaching anxiety and learning
styles are the variables that significantly predicts mathematics tutors in training attitude to mathematics teaching.
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Furthermore, findings of the focus group discussion held also revealed that mathematics teaching anxiety is the
variable that affects pre- service mathematics teachers’ attitude to teaching most. Generally, responses revealed
that most of the pre-service teachers have fear concerning mathematics teaching. Many reported that mathematics
was never their idea of subject combination but were forced to accept it because they needed admission badly.
Therefore, the thought of being trained to teach the subject brings feelings of tension and fear. This finding
corroborates that of Peker & Halat 2006 and Peker 2009, where it was found that pre-service mathematics
teachers suffers mathematics teaching anxiety and that this affects learning outcomes and attitude to teaching.

5. CONCLUSION

The result of this study established the fact that learning style, emotional intelligence, mathematics teaching anxiety
and locus of control are predicted pre-service mathematics teachers’ attitude to teaching. Training which allows all
persons to study mathematics calls for trainers that have the understanding and skills to meet students’ needs,
organizes sound teaching and are reinforced in their struggles to develop their own skills and knowledge. The
importance of these variables to the prediction of pre-service teachers attitude to mathematics teaching, points to
the fact that, there is need for pre-service teachers to have belief in their ability to teach mathematics, if effective
foundation of positive attitude to mathematics teaching is to be laid. This issue is yet to be addressed adequately
in Nigeria by all the stakeholders (the government, the mathematics educators and mathematics associations). A
preferred learning style, a mathematics teaching anxiety free mind, a balanced emotional mind and an intemal
locus of control are essential factors for would be mathematics teacher to be able to perform his teaching tasks
creditably and optimally. Also, it was revealed that the variables, attitude to mathematics, mathematics study skills
and mathematics teaching efficacy belief were not potent predictors of pre-service mathematics teachers’ attitude
to mathematics teaching.

6. RECOMMENDATION

Based on the findings of the study, it is recommended that teacher educators should be flexible in their
mathematics instruction rather than employing autocratic teaching styles. Curriculum developers should give
attention to the learning preferences of pre-service teachers during the designing of mathematics curriculum.
Enrichment program for different areas of emotional intelligence should be planned out and developed by
professionals and researchers, so that the emotional intelligence of the pre-service teachers may be improved
upon. Furthermore, the general administration of the colleges should put the emotional stability and emotional
intelligence development of pre-service teachers into consideration in their activities. Trainer teachers play a
significant part in developing emotional Intelligence. Therefore, they should be good role models themselves and
by observing them, pre-service mathematics teachers may gradually learn how to analyse and cope with life.
Guidance and counselling in an atmosphere of positive interaction is suggested as a remedial measure for
developing pre-service teachers’ emotional intelligence.

It is important for teacher educators to note the causes of pre- service teachers’ mathematics teaching anxiety and
device intervention programmes that can alleviate pre-service teachers’ fears and conceptions about the teaching
of mathematics. Various Teacher Educators’ Regulatory Authority should emphasize constant review of pre-
service teacher education curriculum to ensure adequate inclusion of the psychological needs of pre-service
teachers in order to achieve excellence in mathematics learning.
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