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Abstract
This study was carried out to assess Mathematics lecturers' awareness and utilisation of

sormware applications for developing mathematics instructions in tertiary institutions
Descniprve type of survey research design was adopted and Mathemaucs lecturers were
sampled as respondents. Two research questions and two hypotheses guided the study. 4 27.
uem questionnaire was used as instrument for data collection. The questionnaire wqs
validated by educational technology experts and mathematics subject-matter experts. Pilot
study was carried out and reliability coefficients of 0.83 and 0.93 were obtained for each of
the two sections of the questionnaire. Data collected Jrom the administration of the research
instruments were analysed using descriptive statistics of Mean and Standard Deviation
Findings revealed that the awareness of Mathematics lecturers on software applications was
high. However, further findings revealed that lecturers are not using the software
applications for developing mathematics instructions. Based on these, it was recommended
among others that enabling environmenis that will aid lecturers' utilization of Mathemarics
software applications in the development of Mathematics instructions should be provided
wn instirutions of higher learning.

Beywords: Mathematics instructions, Software applications, Tertiary institutions,
Awareness, Utilization

Infroduction

Information and Communication Technology (ICT) is one of the most effective tools
for improving knowledge and skills. Oliver (2002) asserted that the use of ICT in higher
education enhances student-centered learning. Hence, ICT tool is necessary for
quality education in Nigerian terti ary institutions thus, helps to accelerate the learning
process, increase teachers' efficiency and effectiveness, and provides remedial
Instruction and enrichment of material, which could guarantee higher quality standard

- of education through its utilisation (Osakwe, 2012).

The utilization of ICT and its devices in all fields of study has resulted into enormous
development in the past two decades due to its remarkable effect on all areas of human
endeavour. ICT can quicken, improve, and extend abilities, to inspire and captivate
students, to help relate school experience to work practices, make monetary

practicality for tomorrow's labourers, fortifying teaching and help in changing the fate
of education most especially mathematics as a subject (Yusuf, 2005).
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cannot be over emphasized. The evidence of this is obvious in

ICS
tudy ﬂfMﬂmﬂmau tics in all sph f 1if i
Thes e Mathematics i pheres of life, which ranges from simple skills ir

the unhzng o complex calculation for solving economics problems (George, 2014,
compllm’“ " ¢ has been one of the core subjects in the Nigerian educational p;nrr;--n{
Ay Education (2004) stated that Mathematics is a central suhju:nnfur'
which jmplies that 1t has been integrated 1nto all subjects. There are
every stu o applications which are product of ICT tools that can be used for
various 0 g and learning of Mathematics (George, 2014).

effective teachi?

gﬂlﬂﬁﬁ

software 1s an application that allows one to teach and learn Mathematics
e complex Mﬂthﬂm_atical problems .&asily. According to Dominguez and
Rodriguez (2,006) Mathematcs SOft“"ﬂIﬁ apghcauon offers various features such as:
colving mathf:maﬁcal prgublems in various topics such as graphs, matrices, permutation

ons. teaching of ge0Ometry; drawing of various types of geometrical shapes

and a}ﬂlbiﬂﬂﬂ : :
«uch as cone, rriangle, circle, cube, line and many more.

Math

he used in learning of difficult mathematical topics such as linear
programming, complex analysis, vectors, probability, discrete Mathematics, calculus,
isti functions and graph among others (Albano & Desiderio, 2002).

Mathematical SOftware Applications (MSA) provide the user with the means for doing
symbolic, algebraic and graphical manipulations with computers. This means that users
cannot only count with numbers, but can also manipulate symbols and carry out
complex calculations. These Mathematics Software Application can be a powerful tool
for developing Mathematics instructions in tertiary institutions.
Tertary institution 1S referred to as post-secondary education; it is the education
following successful completion of secondary or post-primary school. Ajadi (2010)
defines Tertiary Institutions as schools of higher learning that teach specific disciplines
within the capacity of higher learning. The Nigeria's goal of tertiary educa jon 1S
channeled towards higher education through high level manpower training, sel_f—
reliance, national utility and international understanding Federal Republic of Nigeria
(FRN, 2009). In pursuit of this goal, tertiary education is stratificd 1nto different
categories which include Universitics, Polytechnics, Monotechnics, Colleges of
Education, among others (Abu-Dalbouh, 2013). There 1s need for both HFudcn;s and
IWU.I'E:IS in tertiary institution to be aware of the available Mathematcs SOIware
applications in order to utilize them very well.
Wyart and Tallon-Baudry (2009), define awareness as the ability to perceIve, to feel, (n"
motions, S€nsory patterns but more

0 be consci ghts, €
ous of events. objects thoughts ; —
. J ’ : In biolﬁﬁlu"ﬂ Pﬁj’ﬂhﬂiﬂa‘n

bro A )
aw;gl}: it is the quality of being aware of something. 4 cognitive reaction 10 3
ness is defin ‘ . al's perception an g Rt

ed as a human's or animal’s Pero countries 1€ Nigeria still lack

COndits .
Odition o event. It was also revealed that developing
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sufficient awareness of ICTs and Software applications. Lecturers tend 10 1eel anxiouy
and even worried when engaging with technology for learning purposes, because of
their perceived sense of utilisation (Sife, Lwoga & Sanga, 2007).

Lecturers can utilise the advantages of the software applicaton to deveiop

Mathematics instruction thereby, making them to be more efficient and productive in
their field. With varieties of Mathematics software applications in existence,
Mathematics lecturers can adopt or adapt Mathematics instructions with ease.

Despite the enormous benefits of Mathematics software applications in teaching and
developing Mathematics instructions, it is not clear whether Mathematics lecturers in
tertiary institution in Niger State are aware of the existence of Mathematics software
applications, even if they are aware, to what extent are they utilizing the mathematic
software applications? Hence, this study seeks to assess the level of awareness of
Mathematics lecturers in Niger State about the existence Mathematics software

application, if they are aware, to what extent are they utilising those software
applications.

Research Questions

The following research questions guided the study:

(1) To what extent are lecturers aware of the existence of software applications 1or
developing mathematics instructions?

(2) To what extent are lecturers using software applications for the deveiopment or
mathematics instructions?

Research Hypotheses

The following research hypotheses are formulated and tested in the study:

Ho,: There is no significant difference in lecturers' level of awareness of
Mathematics software applications in higher institutions based on years of
teaching experience.

Ho,: There is no significant difference in lecturers' extent of utilisation of
Mathematics software applications in higher institutions based on years of

teaching experience

Methodolegy | |
The research design that was adopted for this study is a descriptive survey design. The
methodology involved the use of questionnaire to elicit needed data from rc§p0ndf=1{lht2
on their awareness and utilisation of Mathematics software applications. . >
population for this study comprises all lecturers from tertiary institutions 1t 'Nlﬁgv::
State. The target population for this study comprise 97 Mathematics lecturﬂ_fbulél i
tertiary institutions of learning in Niger State. A cluster sampling twhmg:po o
employed in selecting respondents for this study. In the first stage, the p
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sampling procedure was uscd to select five tertiary institutions of learning in Niger
State, because the institutions have Mathematics department. Sample selected cut
~cross both the less and cxperilenced Mathematics lecturers in the selected tertiary

convenience sampling was used to select 71 Mathematics

institutions. Thereafter,
lecturers which were sampled based on their availability, representing 86% of the
population and the 71 respondents’ data were analyzed.

The research instrument that was used in this study to collect needed data 1s
: it was designed by the researcher. The questionnaire is titled
thematics Lecturers' Awareness and Utilisation of Mathematics
Software Application (LAUMSA).” was used to elicit responses from the participants.
The questionnaire was divided into three sectious; A, B and C. Section A, consists of
' ion about the respondents. Section B comprised of 11 1tems

which showed respondents level of awareness of Mathematics software application.
Section C comprised of 11 items which ask the respondents the extent of utilization of
Mathematics software applications for developing Mathematics instruction. A five-
point rating scale of Strongly Agree, Agree, Undecided, Disagree and Strongly

Disagree was used in weighing responses to the questionnaire items.

The questionnaire was validated by five lecturers, all from the Department of
Educational Technology, Federal University of Technology Minna. Their suggestions
were used to modify and improve the items. To determine the internal consistency

' ' pilot 3tudy was carried out using 10

among the items of the questionnairc, a
Mathematics lecturers selected from Niger State College of Education, Minna. The

administration was done once and 2 |
obtained using Cronbach Alpha formula for awareness and utilization sections

respectively. Hence, the questionna‘re was considered suitable for the study.

administered questionnaires were analyzed using descriptive
tion were used to answer the two research questions.

A five-point rating scale of Strongly Agree (SA, 5 points), Agree (A, 4 pOINTS ).
Undecided (U, 3points), Disagree (D, 2 points) and Strongly Disagree (SD, 1 point) was

used in weighing responses to 1tems in the questionnaire. A mean response below 3.00
d above was considered as

was considered disagree while a mean response of 3.0 an
agree. Descriptive statistics of t-test was used for testing the hypotheses it the study and

the significance level was asccrtained at 0.05 alpha level. The Statistical Package for
Social Science (SPSS Version 20) was used for the analysis. |

Data gathered from the
statistics. Mean and standard devia

Results

In this section, Table 1-4 are presented with their interpretatiqns tailored towards

providing answers to the research questions raised to guide this study. . .
of softwar

Rﬁsclarch Question 1:To what extent are lecturers aware of the existence
applications for developing mathematics instructions?
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Table I: Lecturers’ mean response on awareness of mathematics software application

No  ltems N \ S.D Decision

| | am aware that Matlab can be used 0 develop 71 463 ().51 Agree
Mathematics instruction m teruary mstitutions

L I am aware that Magma can be used for 71 338 (188 Agree
compulme hnear aleebra and number theory.

3 I know that Mupad could be used to give 71 3.28 .96 Agree
students  assignment, thereby making leaming
idividualized.

4 | am aware that Maxima could be used o 71 3.55 .89 Ayree
compute aleebraie svstem. ;

5 I am aware that Mathematica can be used to 71 403 .04 Apree
compute abstract algebra

0 | know that Geogebra can be used by lecturers 71 331 .04 Agree ‘
Lo make the students to be more involved in
lecarnine,

7, I am aware that Kant could be used for 71 3151 0.91 Apree
computing Laplace vansforms. inverse Laplace
translorms, z-transforms and INVCTAC /-
transforms

N | am aware that Maple can be uwsed mn 71 442 0.6Y Apree
Calculation  of  differential  geometry  and
approximation theory

9 I am aware that TK Solver could be used for 71 345 0.91 Apree
Solving svstem of caquanons

10 | know that Scilab can be used to analyze and 71 348 .05 Apree
calculate in graph. and is helpful in lecaming
function. analytic gecometry, vector, sohd
scomelrv and preliminary infinitesimal calculus.

| | | am aware that MSA can be used w0 develop 71 31.76 (.89 Agpree
mathemaucs instruction
Grand Mean 3.71 Agree

Deciston Mean = 3.00

Table 1. shows the Mean and Standard Deviation of Mathematics lecturers' response
on their awareness of mathematics Software Applications. The table reveals the
computed mean score of 4.63 with Standard Deviation of 0.51 for item one, 3.38 with
Standard Deviation of 0.88 for item two, 3.28 with Standard Deviation of 0.96 for item
three, 3.55 with Standard Deviation of 0.89 for item four, 4.03 with Standard Deviation
of 1.04 for item five, 3.31with Standard Deviation of 1.04 for item six, 3.51 with
Standard Deviation of 0.91 for item seven, 4.42 with Standard Deviation of 0.69 for it?ﬂl
eight, 3.45 with Standard Deviation of 0.91 for item nine, 3.48 with Standard Deviation
of 1.05 for item ten, and 3.76 with Standard Deviation of 0.89 for item eleven. The table
_eveals further that, the grand mean score of responses to the eleven items was 3.71
which was greater than the decision mean score of 3.00. This implies that Mathematl®

lecturers in Niger State are aware of Mathematics Software Applications.
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Research Question 1:To what extent are lecturers using software applications for the
development of mathematics instructions?

¢ 1 . i C re . . C
My It im ]t b hl-] Ill.'l.'l'ilt_:ln
e L L *

atica to perform Computanon of 71 2. 08 (0.9 Dasagree

I | u~e M atem .
st ol the basic

qlechra and worhk with m

structures in Abstraclt Algebra

I | compuie hnear algebra and number theory 71 2.318% 0.KS Disagree
with Magma
; | wuse Mupad 0 develop innovative., 71 2.59 0.73 Disagree
- challenging and cx [‘llﬂ'l'i‘llﬂl'}" l-.:uthln;_.-_
m odules
e luse Maxima to compule algehraic system. 71 2.48 .%4 Disagree
3 I Solve system of cquatinns with TK Salver 71 2.51 0.73 Disagree
f [ can use Geogehra to compule vectors and 71 2.62 0.83 Disagree

diseretle mathematics

7 | use Matlabfor sophisticated compultations 71 2.48 I, Disagree
in numhber fields and n global function fields.

N | compute analytic and solid geometry with 71 2.79 0.81 D isagree
Scilab.

Y | use Kant 1o compute Laplace transforms, 71 2.87 0.91 Disagree
immverse Laplace transforms, z-lrd nsforms and
mmserse £-transforms

1 0 | use Maple for calculations in modern 7 7. g A .16 Disagree
differential  geometry  and approximatan
theory

|| I develop and compule mathematncs 71 i - 1.23 Disagree
pnstructions with the used M SA . ’
(ranmd Mvcan 1.63 Disagrec

FEree i P RPN ® -

Decwsion Mean — 3 00

Table 2: shows the Mean and Standard Deviation of Mathematics lecturers' response on
their extent of utilization of Mathematics Software Applications. The table reveals the
computed mean score of 2.68 with Standard Deviation of 0.96 for item one, 2.38 with
Standard Deviation of 0.85 for item two, 2.59 with Standard Deviation of 0.73 for item
three, 3.48 with Standard Deviation of 0.84 for item four, 2.52 with Standard Deviation
of 0.73 for item five, 2.62 with Standard Deviation of 0.83 for item six, 2.48 with
Standard Deviation of 1.12 for item seven, 2.79 with Standard Deviation of 0.81 for itera
eight, 2.87 with Standard Deviation of 0.91 for item nine, 2.72 with Standard Deviation
of 1.16 for item ten, and 2.75 with Standard Deviation of 1.25 for item eleven. The table
reveals further that, the grand mean score of responses to the eleven items was 2.63
which was less than the decision mean score of 3.00. This implies that Mathematics
lecturers in Niger State are not using Mathematics Software Applications.

Hypothesis One (HO,): There is no significant difference in lecturers' level of
awareness of Mathematics software applications in higher institutions based onyears of
teaching experience.
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Table 3: t-t
jecturcrs .
" SD t-valuc nevaiki
df .
Group N
e —— ?ﬁ.Tﬁ lﬁr4 I - ——l—_____'
Less E:'-:nl*-'ﬂ'i-'"':"-'d 17 69 1 19 1.335 0.18¢
7..04 1107
Ex I'H..‘I'il:ﬂi-'l'-'d o | _-_-"“‘-\-.ﬂ__
e ’ e v II:'FIL-‘ = - T &
15 INOLSE yuficant al ().03 : matics lecturers awarcness
J;'ﬁll l;lthcqmrq the t-tesl anal yses of mean response ol ML © atistically si 'niﬁc.ml?h o Mmhfm'ﬂim
able 3¢ , ; . e g1 z & atig
ﬂ:‘l‘ L“ o Applications. The result indicated llhnt therc was llil' Sf e fn};- lcbss : : Wierence betw e
Sefiwarc AP — 1.335. dI=69, P 0.05 with a mean Score of 706.7¢ s expenenced lecwyrey, .
Ui T s d I -f.:'tun:rs Base on this. h}’PUﬂ*iEsis one was retained. This implies that by, lhh e
¢ same level of awarcness of Mathematicg {5'1’:}1: less
4 . l“"l;".n:

11.39 for expericnee
lenc rs have the
experienced and m-:pmcnw::! lecture
- Nijper state, Nigend.

difference 1n lecturers’ extent of wtilizatio
based on years of teaching experience =
ess and experienced mathematics lecturers

s no significant
in higher institu tions

Hypothesis Two (HO,):There i
tion responses of |

Mathematics softwarc ap plicanions
Table 4: t-test resulton mean utiliza

Groun e N df X SD __l-valuc p-value
Less Experienced 17 53.65 7.314 '
b 0.595™ 0.554
54 52.11 0.793

Experienced
NS: Not significant at 0.05 level

of Mathematics lecturers' extent of

Table 4 shows the t-test analyses of mean
utilization of Mathematics Software Applications. The result indicated that there was

no statistically significant difference betwen the two groups, = 0.595, df=69, p >0.05

with a mean score of 53.65 for less experienced lecturers and 52.11 fo ienced
| : I expe
lecturers. Base on this, hypothesis two was retained. This implies that both Efenless

experienced and experienced Mathematics ; -
same level of utilization of Mathematics Softwalmm mﬁ‘fﬁ“ state, Nigeria have the

DWDnofmd]ngﬂ
iimmgfﬁm'wwmmﬁfm on the existence of open educational
agreement with the earlier finding of Ani (TZDIttwmwhe ;Pthuons. Tﬂ]:ua;ﬁ;ildzg

poses. However, this finding is not in
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Hypothesis one finds out if there is significant difference between less and expenenced
lecturers' level of awareness of the existence of Mathematics software applications. The

result shows that year of experience has no influence on lecturers' level of awareness o1
the existence of Mathematics software applications with the mean of 76.76 for less
experienced and 72.04 for experienced lecturers and the p-value of 0.186 which 1s not
significant at 0.05 alpha level. This finding is in line with the finding of Agbonlaho:

(2008) who found out that lecturers' usage and awareness of ICT is not influenced oy
their experienced, level of awareness of ICT and attitude towards ICT are independent
of age and experience of lecturers.

However, this finding is not 10 line with the findings of Lawal (2004) who opined that
there is significant difference in the years of experience of lecturers on the awageness of
ICT tools (computer software applications inclusive). Also, this finding is not in line
with Bamidele and Olayinka (2012) who reported that there is significant difterence in

teachers' (lecturers’) teaching experience on their awareness of ICT tools. This finding
may be due to the fact that awareness depends on the exposure of an individual to ICT

tools and not years of teaching experience. Therefore, there 1sno

software application.

Finding of this study on lecturers' utilisation of Mathematics software applications
reveal that Mathematics lectures are not using Mathematics software applications witt
the grand mean of 2.63 which s less than the decision mean of 3.0. This finding isin line

with the finding of John and Sutharland (2014) that found out that majority of lecturers

are not using ICT tool for instructional purpose. Mathematics lecturers are not using

mathematics software applications because they believed they can develop

mathematics instructions without using mathematics software applications since e}

have been doing that before. Another reason why Mathematics lecturers are not using
the mathematics software applications is because of some of the barriers associated

with the use of ICT tool like lack of regular power supply, the cost of some of these
software application or the cost of downloading them. Hence, Mathematics lecturers

are not using mathematics Software Application not because they are not aware but
because of barriers associated to the use of software Applications.

The findings of this study also revealed that there is no significant difference in
lecturers' extent of utilization of Mathematics software applications in tertiary
institutions based on years of teaching experience. This finding is in line with the finding -
of Agbonlahor (2008) who found out that lecturers' usage and awareness of ICT is not.

influenced by their experienced, level of awareness to ICT and attitude towards ICT are
independent of age and experience of lecturers. However, this finding is not in line with
tt}f-‘f findings of Wang, Ertmer and Newby (2004) who found out that there is significant
difference in the years of experience of less experienced and experienced lecturers on

the usability of computer software. Also, this finding is not in line with the findings of
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Onasanya, Sheu, Oduwaiye and Sheu (2010) who found out that there ig Significa,

i i 'utilization of ICT tools. The . .-
difference between less and experienced ]ecmrcrs u e Thefingi.
< not also in line with the views of Bamidele and Olayinka (2012) who reporte t}::ﬁ

e - 2 ) : ’ teaching experience on their percery,:
there is significant difference 1n teachers _ CTCEDtion of
integrating the use of mobile phones/ICT tools for Tiducandc;nal purpose. Thi fip, lin}r.;
may be due to the fact that the usage of ICT tool depends on the willingnegy (- ..
- dividual to use ICT tool and not years of teaching expenience. Therefore, the,

. 2 € iE no
significant difference between less experienced and experienced lecturers tilizagic,,

of marhematics software application based on year of teachung expericuce.

Conclusion _
This study has revealed that mathematics lecturers are aware of mathematijcg SOftware

applications. But Mathematics lecturers are not using mamﬂmaﬂc SOfTvvare
applications to develop mathematics instructions. Theretore, Lecturers Shome
encouraged to use Mathematics software applications by making DeCessary rjacm:;;-
that will aid the utilization available. The use of Mathematics software ﬂnpiicam};; |
would help the lecturers to be more efficient and effective in developing m‘amumam&
instructions.

Recommendations

Based on the findings of this study, the following recommendations are pertinent:

Enabling environments that will aid lecturers' utilisation of Mathemarics
software applications in the development of Mathematics instructions should
be provided in institutions of higher learning.

2 Government should provide constant power supply in tertiary institutions in
order to prevent the barriers to the use of ICT tools like Mathematics Software

Applications.

School administrators with the help of non-Government Organisation should

€quip schools WItl adequate ICT facilities, which will mouvaie ieciures w uwss
Software Applications.
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