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Abstract

The use of ICT has facilitated the movement from traditional pedagogical methods of teaching to innovative
technological based teaching. ICT facilitates communication, it increases students’ access to learning and
motivate both teachers and students to learn. It has become an indispensable part of the contemporary world.
ICT has impacted greatly on the quality of teaching, learning and research in traditional and distance education
institutions. This research studied the perception of the integration of ICT in mathematics among secondary
schools teachers in Kaduna state, Nigeria. The study employed survey research. The target population consists
of all the secondary school teachers in Kaduna State. A total population of five hundred (500) teachers with ICT
compliance in Kaduna metropolis was used for the study. The sample size for this study of 50 teachers were
purposely selected from all schools. The instruments tagged mathematics teachers skills in ict was use for data
collection. 4 four Likert scale, ten item questionnaire was designed by the researcher to gather the information
needed for the study. The researcher developed a 10 item questionnaire on teachers’ perspective on the use of
ICT to teach mathematics in secondary schools. The questionnaire was validated by two mathematics experts.
The reliability coefficient is 0.80. The findings of the research revealed that the respondent have positive
responses towards the use of ICT in mathematics teaching and learning. Based on the findings of this study, it is
concluded that the introduction of ICT in mathematics teaching and learning in secondary schools will make the
subject learners centered, increases students understanding of mathematical concept and also improve students’
performance. The paper recommended that secondary school students should be introduced to the use of some
learning technologies to solve mathematical problems, teachers should be trained on how to integrate ICT into
mathematics lessons and mathematics laboratories in secondary schools should be equipped with computer
system and internet facilities should be provided for both the student and teachers.
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Introduction

The science behind mathematics forms a fundamental part of human thought and logic. It is integral to
our understanding of the world and us. Mathematics is not just about numerical values, theorems and quadratic
equation. It is an effective way of mental discipline, logical reasoning and mental rigor. Mathematics is needed
for students to engage in society, especially with an increase in technology and digitalization. Mathematics is a
fundamental part of school curriculum. It is an instrument for the development of all other sciences.
Mathematics is a unique subject, it is unique because it is not subjective, every question has a clear answer and
when you solve it you can either be right or wrong. Mathematics helps strengthen reasoning skills and critical
thinking. It helps us think analytically about the world and also reason logically. When we use mathematics, we
are able to identify relationships, comprehend pattern and make future predictions. It is the basis of everything,
from money, buildings, food production, hospitals and lots more. It helps us carry out a variety of important
daily tasks. Aminu (2011), defined mathematics as a method or technique of acquiring knowledge and skills to
solve practical problem.

Teaching methods are the broader techniques used to help students achieve learning outcomes, while
activities are the different ways of implementing these methods. Teaching methods help students master the
content of the course, learn how to apply the content in particular contexts. Studies have shown that some
teaching methods affect students’ performance, motivation and attitude towards learning. The teaching of
mathematics in African schools has been cited as among the worst compared to the Western and Asian countries
(Muharam etal, 2010). Verbalizing the mathematical formulas and rules and presenting examples and solutions
on the board have resulted in unsatisfactory performance (Jamilu & Umar, 2014)

Concept of ICT

ICT is an abbreviation for Information and Communication Technology. It is a modern way of
processing and distributing data using computer hardware, software, telecommunications and digital electronics.
Advanced Learners Dictionary defined Information Technology as the study or process of storing, retrieving and
sending information of all kinds. ICT consists of the hardware, software, networks and media for the collection,
storage, processing, transmission and presentation of information. Chinien (2001), explained that ICT deals with
digital data and ways of storing, retrieving and transmitting information. Nigeria started implementing its ICT
policy in April 2001, after the Federal Executive Council approved it by establishing the National Information
Technology Digital Agency (NITDA). Below are the objectives of ICT as stated by the Nigeria National Policy
for Information Technology (IT).

i To ensure that ICT resource are readily available to promote effective national development.

ii To guaranty that the country benefit maximally and contributes meaningfully by providing the global
solutions to challenges of the information age.

iil To establish and develop ICT infrastructure and minimize its use nationwide.

v To empower the youth with ICT skills and prepare them for global competitiveness.

v To integrate ICT into the mainstream of education and training.

vi To create ICT awareness and ensure universal access in promoting ICT diffusion in all sectors of
national life.

vii To develop human capital with emphasis on creating and supporting a knowledge-based society.

viil To build a mass pool of ICT literate manpower using the NYSC, NDE and other platforms as a train the
trainer scheme for capacity building. (Nigeria National Policy for Information Technology).

The use of ICT is fast gaining prominence and becoming one of the most important elements defining
the basic competencies in education system (Apreala, 2013). The use of ICT has facilitated the movement from
traditional pedagogical methods of teaching to innovative technological based teaching. ICT facilitates
communication, it increases students’ access to learning and motivate both teachers and students to learn. It has
become an indispensable part of the contemporary world. ICT has impacted greatly on the quality of teaching,
learning and research in traditional and distance education institutions. Through the use of ICT, schools
communicate with one another, institutions organize internal and external examinations and students
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communicate with their teachers through E mail, Matching lists, Chat rooms and Short Messages Services
(SMS).

Role of ICT in Mathematics Teaching and Learning

From time immemorial education has become a symbol of civilization and development, and providing
and acquiring it is one of the characteristics that set human beings apart from other living things. For advanced
knowledge people are continually improving their teaching and learning tools and strategies. ICT is an engine of
innovation in education (Kaushik 2019). ICT is a tool that supports the learning process and holds the promise
of new solutions to all the challenges that education is facing. The use of ICT in teaching and learning helps the
learner to focus on reflection, verification, decision making and problem solving. The arrival of ICT has helped
people tremendously and secondary school students are not left out. ICT affect teaching and learning in different
ways, it helps the teacher in preparing good lecture notes and also facilitates students’ understanding. Under the
influence of ICT, teaching and learning occurs in a changed situation, it makes the lesson learner-centered.
Nwalado & Obro (2014) stated that ICT is becoming increasingly important in our daily lives as well as in
educational systems and there is need for educational institutions to introduce ICT in teaching some special
skills and knowledge that learners need to achieve their educational goals. The constant evolution of the
environment denotes a need for educational system to keep in tune with changes brought by ICT, (Modum
2001). As a result of the rapid spread of technology, expectations regarding the use of technology in the teaching
environment has increased, today, the concept of teaching has shifted from classical teaching to teaching
supported by modern technology, for instance in our classrooms today, we use whiteboard, projectors etc, all
these are product of technology. The importance of ICT in teaching and learning process as stated by Chatterjee

(2021) are:

i ICT can bring the existing educational system in alignment with the knowledge-based, information-rich
society by providing services of sophisticated tools, technique and methods at its disposal.

ii Use of ICT can bring about a paradigm shift in traditional views and methods of teaching-learning
process.

iil ICT prepare teachers to meet challenges of the teaching and learning task of modern age.

v It helps teachers in proper execution of their multi-dimensional responsibilities in various areas of
education.

ICT can be beneficial not only to teachers for their own education and training, but also to use it
creatively for accelerating the educational growth of their students. The prospect of ICT is a promising practice
in mathematics classroom, but its success depends on several issues like teachers’ perception of ICT skills,
teachers’ attitude towards ICT contribution to mathematics teaching and teachers’ perception of ICT
contribution to students’ achievement in mathematics. Integrating technology into the classroom has become
essential to successful teaching and learning. It has rapidly changed and revolutionized the nature, content and
scope of instructions at all levels of education.

The main purpose of mathematics teaching is the formation of students’ knowledge, creative thinking,
scientific attitude and activity, development of independent learning skills, targeted, systematic use of special
pedagogical methods. For all these to be achieved, there is need for integration of ICT into mathematics
teaching and learning. ICT provides great support in a mathematics classroom, it give educators the chance to
take advantage of the notion that it can help students in visualizing mathematical ideas and concepts. The
method used by the teacher is an important and essential factor as far as mathematics teaching is concerned.
Teacher-centered teaching method that do not give room for students’ involvement have been identified as a
major cause of students’ learning difficulties in mathematics. Integrating ICT into mathematics classroom has
become essential for a successful teaching and learning.

There are many ways in which ICT can be used in mathematics teaching and learning, these include, the
use of calculators to solve problem, use of search engine (Google), presentation packages (power points), drill
and practice software, spreadsheet (MS Excel), databases and online interaction resources. With the introduction
of ICT, doing simple mathematical calculations on computer will be easier and interesting. Integrating ICT in
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mathematics classroom facilitates inclusion of all the students in the learning of mathematical concepts as
technology presents the information in a variety of ways according to the size of audience and the special needs
of particular individuals.

The use of ICT provides teachers with opportunities to capitalize on the idea that it can help students
visualize mathematical ideas and concepts. It provides both the teacher and student with the resources to help
them concentrate on the learning objectives within the national curriculum and not getting bogged down with
other issues. With the availability of technological instrument, teachers of mathematics will have an ample
opportunity at their disposal using ICT in the classroom teaching (Jamilu& Umar, 2014). ICT can make the
school more efficient and productive, thereby engendering a variety of tools to facilitate teachers’ professional
activities. The use of ICT tools in the classroom plays a significant role. Technology is not only inclusive in that
it can present information in a variety of ways, but also makes creating your own attractive, stimulating
resources in relatively straight forward task. Das (2019), believe that using technology in mathematics classes
with appropriate pedagogy will improve students’ academic performance, he is of the opinion that deep
conceptual learning can become a reality when mathematics is viewed as problem-solving and thoughtfully
combined with technology. When ICT’s are used properly to complement a teacher’s existing pedagogical
philosophies, it provides knowledge based system that includes knowledge acquisition, knowledge incubation,
knowledge strengthening and knowledge spreading. ICT is a key resource which permeates teaching, learning,
research and publishing. Integration of ICT into mathematics teaching will increase students’ motivation and
performance, arouse students’ interest and also facilitate positive interaction and motivation.

Review of Related Literature

Adewoye, Salau & Salau (2021), carried out a research on the impact of ICT on teaching and learning,
the research was carried out in three universities in the southwest, questionnaire were shared to three hundred
respondent out of which two hundred and thirty four were returned, the study revealed a positive relationship
between ICT and teaching and learning in Nigerian universities, the researchers also found out that ICT offers a
great opportunity for teaching and learning to solve teaching and learning problems.

Egenti and Obumse (2021), in a study that was carried out in Anambra state on the topic Basic
information and communication technology (ICT) competencies required for occupational efficiency of
guidance and counseling lecturers in tertiary institutions in southeast found out that the acquisition and the
possession of the identified basic ICT competencies by lecturer will greatly improve their occupational
efficiency. Chong, Sharaf & Jacob (2005), studied the use of ICT in mathematics teaching in Malaysia and
found out that the use of ICT in teaching mathematics can make the teaching process more effective as well as
enhance the students’ capabilities in understanding basic concepts. Kaushik (2019), in his work titled ‘Role of
ICT for Better Mathematics Teaching’ concluded that ICT integration in mathematics education has positive
impact on both the teaching and learning process.

Farida, Assel, Gulzhan and Mynzhassarova (2021), evaluated teachers view on the use of learning
technologies in mathematics lesson in preprimary and primary schools in Kazakhstan and found out that the rate
of teachers that prefer classical methods in education is much higher than those that prefer the new methods and
techniques. Areye (2022), in a research work that was carried out in Niger Delta on teachers’ perspective of the
drivers and constraints of ICT integration into mathematics education, found out that ICT is hardly used in the
Niger Delta due to some constraints and that the teachers indicated high knowledge about the usefulness of ICT
but only used ICT for sourcing lesson materials.

This paper therefore seeks to investigate teachers’ perspective on the use of ICT in mathematics
teaching in Katsina State. The research work seeks to answer the following questions:

i Will the use of ICT improve students’ performance in mathematics?
il Will the use of ICT make mathematics lesson learners-centered?
Methodology

The study employed survey research. The target population consists of all the secondary school teachers
in Kaduna State. A total population of five hundred (500) teachers with ICT compliance in Kaduna metropolis
was used for the study. The sample size for this study of 50 teachers were purposely selected from all schools.
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The instruments tagged mathematics teachers skills in ict was use for data collection. A four Likert scale, ten
item questionnaire was designed by the researcher to gather the information needed for the study. The
instrument was validated by two mathematics experts and the reliability coefficient was 0.80. The questionnaire
were in two parts, A and B. Part A contained the respondents’ personal information and part B contained the ten
questions to be answered by the respondent.

Results

Table 1.0 Perception of Secondary school teachers on the integration of ICT into mathematics teaching
S/No Item SA A D SD

1 The use of ICT will increase students’ 25 (50%) 10 (20%) 10(20%) 5 (10%)

understanding of mathematics

2 The use of ICT will reduce the time of 18 (36%) 10 (20%) 12 (24%) 10
explaining mathematics concept to (20%)
student

3 Students performance in test and 25(50%) 10(20%) 10(20%) 5 (10%)
examination will improve when ICT is
used

4 Difficult task will be made simple with 20 (40%) 10 (20%) 5(10%) 15
the use of ICT (30%)

5 Mathematics classroom will not be 20(40%) 9(18%) 9 (18%)  12(24%)
boring when ICT is used

6 Mathematics classroom will be more 35(70%) 5(10%) 5(10%) 5 (10%)
interesting when ICT is used

7 The use of ICT can help to change 39 (78%) 10(20%) 1 (2%) 0 (0%)
students’ attitude towards mathematics
learning

8 The use of ICT will make the lesson 30 (60%) 10 (20%) 4 (8%) 6 (12%)
learners centered

9 Students taught using ICT will be 29(58%) 10(20%) 7(14%) 4 (8%)
independent

10 I prefer using ICT to teach mathematics 18 (36%) 14 (28%) 10 (20%) 8 (16%)

From the table above70% of the respondent agreed that the use of ICT will increase students’
understanding of mathematics, while 30% disagreed. 56% of the respondent agreed that the time of explaining
mathematics concept will be reduced with the use of ICT, while 44% disagreed. 70% of the respondent agreed
that the use of ICT can improve students’ performance in test and examination, while 30% disagreed. 60% of
the respondent agreed that the use of ICT can simplify difficult task in mathematics, while 40% disagreed. 58%
of the respondent agreed that mathematics classroom will not be boring when the teacher uses ICT, while 42%
disagreed. 80% of the respondent agreed that the use of ICT will make mathematics classroom more interesting,
while 20% disagreed. 98% of the respondent agreed that the use of ICT can change students’ attitude towards
the learning of mathematics, while 2% disagreed. 80% of the respondent agreed that the use of ICT can make
mathematlcs lesson learners centered, while 20% disagreed. 78% of the respondent agreed that students taught

e_independent, while 22% disagreed. 64% of the respondent positively preferred to the use of
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ICT in a mathematics class, while 36% are of contrary opinion that is they negatively disagree with the use of
ICT in mathematics class.

Discussion

This study was designed to investigate the perception of secondary school teachers on the integration
of ICT in the teaching and learning of mathematics. The responses from items 1, 2, 3 and 4
shows that 70%, 56%, 70% & 60% were of the opinion that the use of ICT will increase
students’, it will reduce the time spent by the teacher in explaining mathematics concepts, use
of ICT will increase students’ performance in test and examination and also difficult task will
be made simple when ICT is used to teach mathematics performance in mathematics, this
answered the first research question on ‘if the use of ICT can improve students’ performance in
mathematics. The responses from items 5, 6, 7, 8, 9 and 10 shows that 58%, 80%, 98%, 80%
and 78% of the respondent were of the opinion that mathematics classroom will not be boring
when ICT is used, the use of ICT will make the classroom more interesting, it can positively
change students’ attitude, it will make the lesson learners-centered and make the students
independent, this answered the second research question on if the use of ICT can make the class
learners-centered. The findings from this study revealed that the respondent have positive
responses towards the use of ICT in mathematics teaching and learning. This is in line with the
work of Areye (2022) and Chong, Sharaff and Jacob (2005). They maintained that use of ICT in
Mathematics enhance mathematic achievement in the classroom, hence student develop more
interest in learning mathematics

Conclusion and Recommendations

Based on the findings of this study, it is concluded that the introduction of ICT in mathematics teaching
and learning in secondary schools will make the subject learners centered, increases students understanding of
mathematical concept and also improve students’ performance. The study hereby makes the following
recommendations.

i Secondary school students should be introduced to the use of some learning technologies to solve
mathematical problems.

il Secondary school teachers should be trained on how to integrate ICT into mathematics lessons.

il Mathematics laboratories in secondary schools should be equipped with computer system and internet

facilities should be provided for both the student and teachers.
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