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Abstract

This study focused on the perception of Students of Federal College of Education, Okene
about the use of Information Communication and Technology (ICT) in Mathematics
learning. Variables such as current pedagogical practices, perceived barriers in the use
of ICT, and professional development and training needs were used to assess students’
perception. Questionnaire was the major instrument used to gather information. The
population of 190 (one hundred and ninety) students of mathematics department of
Federal College of Education, Okene out of which 90 (ninety) students were sampled
and used for the study. Likert scale was used while statistical analysis was based on
mean and chi-square of significant level of .05. The results showed that most students of
the college have negative perception of ICT integration to mathematics learning due to
inadequate attention and support on the above variables. Suggestions were made to the
Government, College management, Lecturers and Students on way forward in order to
develop students positive perception towards ICT integration in mathematics learning.

Introduction

Mathematics is one of the most important subjects in Nigeria as well as the
world at large. Due to its importance, the governments of many Countries most
especially Nigeria and other part of Africa are committed to ensuring the provision of
high quality mathematics education. Various attempts have been made in the past to
improve the achievement of mathematics in schools. The most recent is seen in the
NCCE (2008) new curriculum in Mathematics for Colleges of Education, which places
emphases on skill acquisition, creativity and the arts of enquiry and problem solving. It
aims at developing in the students the ability and willingness to perform investigations
using various mathematical ideas and operations. As part of the reforms the curriculum
places a lot emphasis on Information and Communication Technology (ICT) as a tool
for teaching mathematics (Moess, 2007). It is therefore, designed to meet expected
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standards of mathematics in many pats of the world. In spite of government efforts,
mathematics has not undergone much change in terms of how it is presented. These
reflect consistently in low achievement levels in mathematics among students at
Colleges of Education. Results of the NCE |1 students of College of Education, Okene in
Ojonubah (2008) are instances of poor mathematics achievement in the country.

ICT began to be placed in Schools in the early 1980°s and several researches
suggest that ICT will be an important part of education for the next generation
(Bransford, Brown & Cocking, 2000; Grimus, 2000). Daves (2001) was of the view that
new technologies have the potential to support education across the curriculum and
provide opportunities for effective communication between teachers and students in a
way that have not been possible before. Parents are led to believe by companies and
schools that investing in technology is a form of good parenting’ (Buckingham Scanlon
and Selton-Green, 2001) and that computers give children limitless options to learn, a
claim that is still under debate in current literature. Specifically, some examples of ICT
use in mathematics include: portables, graphic calculators and computerized graphing,
specialized software, programmable toys or floor robots, spreadsheets and databases.
Studies have shown that a range of portable devices exists which allows pupils to collect
data, and manipulates it using spreadsheets and databases for work in innumeracy. Some
portable equipment also enables the study of maths to move out of the classroom and to
incorporate fieldwork investigations (Moseley and Higgins 1999). The use of graphic
calculators and computerized graphing in mathematics speeds up the graphing process,
freeing people to analyse and reflect on the relationships between data (Hennessy 2000;.
Clements 2000; Hennessy, Fung and Scanlon 2001). Specialists software such as
Computer Algebra Systems (CAS), Dynamic Geometry Systems (DGS) and
Mathematics curriculum software improve pupils’ skills and understanding in algebra,
allow pupils to manipulate and measure shapes leading to higher level of learning
among them (Hennessy et al 2001; Clements 2000). Programmable toys or floor robots
controlled by instructions in programming languages (usually Logo) were one of the
earliest applications of ICT to mathematics, and where used were the cause of
significant changes in mathematics teaching (Becta 2003). Logo encourages pupils to
develop problem solving skills, leads them to develop higher levels of mathematical
thinking as well as learn geometric concepts (Clements 2000). In addition, the many
new online homework assistance web sites are of great use to students in mathematics.

In the face of such trends, public perceptions of the benefits that computers and
other technologies play in children’s lives are varied: they range from total fascination
and amazement at their power to circulate information to a form of latter day nudism,
characterized by fears of unseen dangers and risks. Such societal phenomena are
reflected within the education system. The impact of ICT is most evident at a policy-
making level. For example, it has become in recent years a priority of policy makers in
UK, where the present government emphasises the role that technology could and
should play in transforming learning by making it more accessible to individuals
everywhere through online tutoring and individualized programmes appropriate to each
pupil’s needs (DfES, 2002). This priority given to technology in mediating the reform of
the content of education and in changing the types of interactions between teachers and
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pupils in schools anticipates a new, digital generation of learners. Such a context
generates new expectations and strategies, both for up skill existing teachers, and for
preparing newly qualified teachers and students to use ICT as part of their teaching and
learning respectively.

ICT in education has the potential to be influential in bringing about changes in
a way of teaching and learning. However, this potential may not easily realized, as
Daves (2001) underlined when he stated that “problems arise when teachers and students
are expected to implement changes in what may well be adverse circumstances’.

Due to ICT importance in society and possibly in the future of education,
identify the possible perceptions of the integration of these technologies in schools
would be an important step in improving the quality of teaching and learning. This is
because attitudes play important part in all human endeavours. As a result, Balanskat,
Blamire and Kefala (2006) argued that although educators appear to acknowledge the
value of ICT in schools, difficulties continue to be encountered during the process of
adopting these technologies for their purposes. It is therefore the objectives of this study
to examines the perceptions that mathematics students in colleges of education
developed in relation to the use of ICT in mathematics learning.

Statement of the Problem

In Federal College of Education, Okene it has been observed that there is low
participation and interest of mathematics students in integrating ICT in the learning of
mathematics. In most developed countries of the world today, students are accessible,
familiar and acquainted with ICT usage in learning mathematics. In Nigeria on the
contrary, issues of availability and accessibility of ICT current pedagogical practices,
perceived barriers in the use of ICT, and professional development and training needs
are known to militate against students participation in ICT usage in learning in primary,
secondary and tertiary educational levels. The Federal College of Education (F.C.E),
Okene is one of the tertiary institutions in Nigeria. However, the extent to which these
operational constraints influence students’ perception about ICT usage in mathematics
learning in the college has not been investigated. This study was therefore designed to
examine the factors that influence effective participation in ICT integration in
mathematics learning as perceived by students of Federal College of Education, Okene.

Purpose of the Study

The purposes of this study are to ascertain students’ perceived barriers to the use
of ICT in mathematics learning, current pedagogical practice of the mathematics
teachers and students’ professional development and training needed in order to use ICT
in mathematics learning.

Research Questions

The foci of this study emerged from several areas of research. Variables such as
current pedagogical practices, perceived barriers in the use of ICT, and professional
development and training needs were used to assess students’ perception. The resulting
research questions were therefore raised.
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1. Is there perceived barriers to the use of ICT in mathematics learning?

2. What is the current pedagogical practice of the mathematics teachers?

3. Is professional development and training needed in order to use ICT in
mathematics learning?

Research Method

The population consisted of the 190 (one hundred and ninety) regular students
of mathematics within mathematics department of Federal College of Education, Okene.
A break down of this population indicates that 50 (fifty) were NCE I students, 65 (Sixty
five) were NCE Il students and 75 (seventy five) were NCE Ill students. Students
undergoing sandwich NCE programmes were not used for the study. This is because the
design of their programme is not exactly the same as that of the regular students.

The subject for this study were 95 (ninety five) students. In order to ensure a
representative sample of the entire population, the researcher selected 50% of the entire
population of NCE I, NCE Il, and NCE IlI students through stratified random sampling
technique. Thus, the subjects consist of 25 (twenty five) NCE | students, 33 (thirty three)
NCE Il students and 37 (thirty seven) NCE IlI students.

Instrument

A questionnaire was used to collect data for this study. The first section of the
Questionnaire was used to collect demographic data. Following this were sections about
students’ level of comfort and proficiency when using different kinds of ICT facilities,
the perceived usefulness of ICT. Others were availability and levels of ICT access,
current pedagogical practices, perceived barriers in the use of ICT and professional
development and training needs. Availability and accessibility of ICT indicate level of
availability and accessibility of ICT facilities which were used to measure ICT
infrastructure available and also accessibility by mathematics students in the College.
Respondents were asked to indicate their levels of agreement on perceived barriers to
ICT integration on a four-point scale (1 = strongly disagree, 2 = disagree, 3 =agree, 4=
strongly agree). The scores were interpreted as follows: one is the lowest possible score
which represents a negative attitude, while four is the highest possible score which
represent a very strong positive attitude. Students were also asked to respond yes or no
to ascertain their agreement on the variables on professional developments and training
needs. Different variables were used to measure the current pedagogical practices of
mathematics lecturers in the College.

Procedure for Data Collection

The data were collected by the researcher with the use of departmental
representatives as research assistants who administered copies of the questionnaire to the
students in their various classes. Out of the 95 (ninety five) copies of the questionnaire
distributed, only 90 (ninety), that is 94.74% were retrieved from the respondents upon
several visits. All retrieved questionnaire were adequately completed and were found
usable for the study and then used for the analysis.
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Data Analysis

The data collected were organized and analysed using statistical tools such as
mean, standard deviation, percentage and chi-square at significant level, o = .05 for the
research questions.

Research Question 1
Is there perceived barriers in the use of ICT in mathematics learning?

Table 1: Perceived barriers in the use of ICT in mathematics learning

Perceived barrier Mean SD xe R
Lack of awareness of the usefulness of ICT to mathematics 2.32 1.02 9.61 s
Lack of students” interest to integrate ICT to mathematics 1.25 0.92 9.55 *
Lack of technical support regarding ICT integration in mathematics 4.27 1.22 11.47 *
Poor administrative support for students to integrate ICT in mathematics 3.65 1.40 8.86 *
Lack of proficiency to integrate ICT in Mathematics learning 3.61 131 13.62 *
Lack of training opportunities for ICT integration in mathematics 4.08 1.08 10.16 *
Insufficient lecture period for lecturer’s to integrate ICT mathematics 3.45 1.24 11.98 *
Lack of ICT facilities (i.e. computers, computer lab., Internet) in the college 4.34 0.67 14.18 *
Lack of accessibility of students to ICT facilities 3.62 1.02 13.77 *
Poor provision by the Curriculum in integration of ICT in mathematics 2.36 1.10 8.68 *

(Note: yt = 7.82, o = .05, N =90 df =3, s = significant, R = remark)

Tablel shows the mean values, standard deviation and chi-square of the barriers
as perceived by the mathematics students of College of Education, Okene. The
perceived barrier such as lack of students’ interest to integrate ICT to mathematics has
the lowest mean value of 1.25 with corresponding standard deviation of 0.92 and chi-
square value of 9.55. where as perceived barrier like lack of ICT facilities (computers,
computer laboratory, internet etc) in the college has the highest mean value of 4.34 with
corresponding standard deviation of 0.67 and chi-square of 14.18. These suggest that
most students perceived that they are interested in the integration of ICT in the learning
of mathematics if not for their perceived inadequacy of ICT facilities in the college.
However, the chi-square value is significant for all, the variables considered for the
perceived barriers to the integration of ICT in mathematics learning. It implies that the
number of students that may integrate ICT to their mathematics will surely depend on
the perceived barriers to ICT integration in mathematics learning.

Research Question 2
What is the current pedagogical practice of the mathematics teachers?
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Table 2: Pedagogical practices of the mathematics teachers

Teaching method Mean SD xe R
Lecture method 4.26 059 1278 s
Integration of ICT 1.00 0.00 1452 *
Use of Maths lab 1.49 1.08 945 *
Interactive method 2.28 125 983 *
Use of assignment 3.07 114 1151 *
Use of demonstrations 2.25 130 925 *

(Note: yt = 7.82, o = .05, N = 90 df =3, s = significant, R = remark)

Table 2 shows the mean values, standard deviation and chi-square of the
students’ observed pedagogical practices of the mathematics teachers of College of
Education, Okene. From the table, lecturer method with highest mean value of 4.26 is
most adopted teaching methods used in the mathematics classes. Teaching method such
as use of ICT has the lowest mean value of 1.00 with corresponding standard deviation
of 0/00 and chi-square of 14.52. This revealed that mathematics teachers rarely or never
use ICT during mathematics teaching. The chi-square values are significant for all the
variables considered for the pedagogical practices by the mathematics teachers. It
implies that the number of students that may integrate ICT to their mathematics will
surely depend on the adopted pedagogical practice by their teachers.

Research Question 3
Is professional development and training needed in order to use ICT in
mathematics learning?

Table 3: Professional development and training needed

Professional Development needs %yes if free % yes if not free
Training course for computer operation and maintenance 98 28
Training course for use o f internet 82 24
Training course for mathematics software 96 33
Training course for integrating ICT into learning maths 100 46

Table 3 shows the professional development needs, the percentage of students who
responded yes to be trained if not financial involvement and those who responded yes to
be trained if there is financial involvement. Training course for integrating ICT to
learning mathematics has the highest percentage for both when the training is free (i.e.
100 %) and even when not free (i.e 46%). However,, training course for use of internet
has the lowest percentage for both free (i.e 82%) and not free (i.e 24%).
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Findings
1. Students are aware of the usefulness of ICT, understood the position of the
Curriculum on ICT and mathematics and are interested in the integration of ICT
to mathematics learning.
2. Students developed negative perception in the use of ICT in mathematics
learning due to barriers such as
i. Lack of technical support regarding ICT integration in mathematics
ii.  Poor administrative support for students to integrate ICT in maths
iii.  Lack of proficiency to integrate ICT in mathematics learning
iv.  Lack of training opportunities for ICT integration in mathematics
V. Insufficient lecture period for lecturers to integrate ICT in maths
vi. Lack of ICT facilities (i.e. computers, computer lab. Internet) in the
college
vii.  Lack of accessibility of students to ICT facilities

3. Mathematics teachers pedagogical practices of teaching mathematics using
lecture method without integration of ICT has negative perception on students in
integrating ICT in mathematics learning.

4. Students are willing to participate in any form of professional development and
training only when there is free fund.

5. The number of students who integrate ICT to mathematics learning depends on
the barriers to ICT integration in mathematics.

Discussion

As indicated in the findings, ICT was perceived by majority of the students as
useful, which is in agreement with the report of Elwood and Maclean (2009). Similarly,
they are of the view that the curriculum emphasized the use of ICT in mathematics
learning. This could have led to perceived high interest the students have in the
integration of ICT into the learning of mathematics.

The results showed a number of barriers perceived to be reasons why
mathematics students in this study did integrate ICT in the College. As reported by
Ottevanger, Van den Akker and De Feiter (2007), Snoeyink and Ertmer (2002); Jones
(2004), lack of ICT proficiency in integration or lack of knowledge about ways to
integrate ICT in learning and lack of training opportunities for ICT integration were
among other perceived barriers identified by the students. By implication, students are
bound to develop anxiety when it comes to application of ICT to mathematics learning;
a perception that ICT is only for those who are trained and knowledgeable to use it. So,
the students may still prefer their usual paper to book styles of mathematics learning.

This study has confirmed that lack of ICT facilities (Snoeyink and Eritmer 2002;
Jones 2004) was also perceived by the students to be real challenges faced in the
integration of ICT to mathematics learning in Federal College of Education, Okene.
Mathematics laboratory is a section of the department that is expected to be equipped
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with ICT facilities and other demo infrastructures. The students perception that they do
not have access to it confirmed that the laboratory is always under key and lock to the
students. There by living the impression that such places in the College are for the
lecturer.

However, internet facilities exist in the college. This study has confirmed that
incentives to the students like financial support, free subscription, sponsorship,
scholarship, training opportunities, and technical support are not given as majority of the
students have indicated. Such incentives are capable of developing positive perception in
students towards ICT utilization.

Teachers practices in the class are great influential factor on students’
perception towards ICT integration. This study confirmed that mathematics teachers
most frequently teaching strategy is lecture method (Ottevanger; VVan den Akker and De
Feiter, 2007; Ampiah Akyeampong and Leliveld, 2004); in this case, the teacher did
most of the findings and talking while the students only listen and write. It goes down
along the line that the students might perceived that ICT integration in mathematics
learning is not necessary.

It is possible that the popularly adopted lecture method of teaching mathematics
may be due to curriculum requirements. Even though the curriculum emphasize ICT
integration in mathematics learning, its’ over loaded nature did not encourage ICT
integration in mathematics classrooms. The teachers are always faced with the
challenges of insufficient time and finishing the course contents. As a result, lecture
method was adopted by most mathematics teachers where they rush to cover all the
topics before examinations rather than in depth students learning of mathematics
through ICT.

Conclusion

The results of the findings revealed that the perception of the students about
integration of ICT to mathematics learning have been poor and unimpressive due to a
number of problems that include, lack of technical support, poor administrative support
for students, lack of proficiency to integrate ICT, lack of training opportunities on ICT
integration, insufficient lecture period for lecturers to integrate ICT, lack of ICT
facilities (i.e. computers, computer lab. Internet) in the college, lack of accessibility of
students to ICT facilities over loaded mathematics curriculum, teaching method etc. all
these, if solved are known to make students develop positive perception and integration
of ICT to mathematics learning. Thus the number of students who will integrate ICT to
mathematics learning will increase as the problems decrease.

Recommendations

Considering the findings of this research, the following recommendations were
made to develop students’ positive perception towards ICT integration in mathematics
learning.

More ICT facilities should be provided by the College. Some interested
individuals, industries, clubs, philanthropists, etc should be encouraged to donate ICT
facilities to the College.



Omaiye James Ojonubah and N.A. Buari

Students and lecturers should be trained on usage, maintenance and integration
of ICT facilities in mathematics learning.

Students and lecturers should be given adequate access mathematics laboratory
as well as ICT facilities.

Over loaded nature of Curriculum should be discouraged in order to give both
students and lecturers enough time to integrate ICT to mathematics for effective
learning.

Lecturer method of teaching mathematics should be deemphasized for
integration of ICT and demonstration strategies of teaching mathematics.

Students and lecturers should be given incentives such as sponsorship,
scholarship, free training and access to ICT, financial aids etc. to enable them acquire
ICT facilities and knowledge.

References
Ampiah, J., Akyeampong, A.K., & Leliveld, M. (2004). Science, mathematics and ICT
(SMICT). Secondary education in sub-Saharan Africa-country profile Ghana.

Balanskat A., Blamire R. & Kefala S. (2006). A review of studies of ICT impact on
schools in Europe. European Schoolnet.

British Educational Communication and Technology Agency (Becta) (2003). Primary
school-ICT and standards. http//www.becta.org.uk

Bransford J., Brown A.L. & Cocking R.R. (2000). How people learn: Train, mind,
experience and school. Washington, D.C.: National Academy Press.

Buckingham D., Scanlon, M. & Sefton-Green J. (2001). Selling the digital dream:
Marketing educational technology to teachers and parents. In a Loveless, and V.
Ellis (eds), (pp. 20-41) ICT Pedagogy and the Curriculum-subject to change.
London: Routledge Falmer.

Clements, D. H. (2000). From exercise and tasks to problems and projects-unigque
contributions of computers to innovative mathematics education. The Journal of
Mathematics Behaviour, 19(1), 9-47.

Daves L. (2001). What stops teachers using new technology? In Leask, M. (ed), (pp. 61-
79). Issues in teaching using ICT, London: Routledge.

DfES (2002). Young people and ICT, London: DfES.
Grimus M. (2000). ICT and multimedia in the primary school. Paper presented at the

16" conference on educational uses of information and communication
technologies, Beijing, China.



Academic Scholarship

Elwood J. & Maclean G.R. (2009). Longitudinal survey of students perceptions of ICT
implementation. Unpublished raw data.

Hennessy, S. (2000). Graphing investigations using portable (palmtop) technology .
Journal of Computer Assisted Learning, 16, 243-258.

Hennessy, S., Fung, P., & Scanlon, E. (2001). The role of the graphic calculator in
mediating graphing activity. International Journal of Mathematics for Education
in Science and Technology, 32(2), 267-290.

Ministry of Education, Science and Sports (MOESS), (2007). Teaching syllabus for
mathematics. Accra: Ministry of Education.

Jones, A. (2004). A review of the research literature on barriers to the uptake of ICT by
teachers, UK: Becta.

Moseley, D. & Higgins, S. (1999). Ways forward with ICT: Effective pedagogy using
information and communications technology for literacy and numeracy in
primary schools. London: Teacher Training Agency.

National Commission for Colleges of Education NCCE (2008). Minimum standard for
Nigeria certificate in education. Science and Mathematics. Abuja: FME.

Ojonubah, J.O. (2008). Influence of English language background on mathematics
achievement for achieving the national agenda. Confluence Journal of Education.
5(1), 80-89.

Ottevanger, W., Van den Akker, J.J.H. & De Feiter, L. (2007). Developing science,
mathematics and ICT education in Sub-Saharan Africa (SMICT): Patterns and
promising practices, World Bank working paper (101), 1-84.

Snoeyink, R. , & Erttmer, P.A. (2002). Thrust into technology: How veteran teachers
respond. Journal of Educational Technology Systems 30(10), 85-111.

10



