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Abstract
Mobile applications (m-Apps) have been recognized as a powerful tool in teaching and
learning of Mathematics. Proper usage of m-Apps would enhance students' and teachers’
effectiveness in the classroom setting. This study examined the acceptance and perception of
Students and teachers on the use of mobile application in teaching and learning of
Mathematics. The study adopted descriptive research design of a survey tvpe. The sample for
this study consisted of three hundred (300) respondents consisting of fifty (50) Mathematics
and science subject teachers and two hundred and fifty (250) Senior Secondary School year
one (S581) students randomly selected from five (5) public secondary schools in three Local
Government Areas of Ogun-East Senatorial District in ( Jqun-State, Nigeria. The sampling
technique used in this study was a simple random sampling, The only instrument used for data
collection was tliled “Acceptance and Perception on Mobile-Apps Questionnaire”. The
reliability of the Instrument was determined using Cronbach alpha and a rellability coefficient
0f 0.764 was computed. Four research questions were answered. Data collected were analyzed
using the descriptive statistics of mean, standard deviation and percentages. The result of the
study revealed that teachers are more perceptive than the students abowt the use of mobile-
Apps in teaching and learning of Mathematics. Furthermore, the vesult of the study showed
that there Is a high-level acceptability of mobile-Apps by teachers and students in teaching and
learning of Mathematics. It was recommended, among others, that teachers of Mathematics
showld be sent to seminars, workshops, and conferences 1o update their pedagogical skills and
strategies for innovative and frultful delivery in the classrooms,
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L. Introduction

In response 1o the needs of the 21st century skills aequisition, digital lteracy .ln an important
dimension that teachers and students should be equipped with, The students of this renerutlun
ure passionate, willingly aceept and ready o work with technology, especially mobile
0 pl&utlonl. In other words, they usually develop a consplenous willlngness o use mobile
pgona applications in learning, Recently, the use of mobile phones fn communication has been
~ on the increase as people use them to reinforee tmhinr and learning. UNESCO (2012) found
 that the spread of using mobile phones in Afvican, Middle Fast, and globally has relnforeed
-~ and supported teaching and learning within and outside the elassroom.

~ Maobile learning, or m-learning, s part of a new learning landscape, which (s created by the
avallabllity of emerging mobile technologles that make education to be flexible, necesible,
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Several studies have suggeste 1 the facilitators to access infOl‘mmio-n
and learning process as they can help Ieamez;sldm coth, & Fareah, 3012} Huang&Chang:
acquire content, communicate, anéi collaciaoriﬁli . ,& Simare (2012); Suwantarathip &
2010; Kizito, 2012; Mtega, Bernard, 2u, : _ _
(-)(illgfi\aaktlnzzli;\'otil. 58]] 5). Theri are numerous mob_llie te.:chn(él)({)sgt;e;s1 a?g l;gt)emce; nizglcegi j;g};t?

ing Service (SMS), Global Positioning _ s ) ]
a?i(;:leshsdffsiiiﬁilgg(\’v?-l?i). vc(>ice calls, gaming tools.and file sharing ;jtrv:;e; t;atza(;‘?;ug?qﬂy :
incorporated into teaching and learning for educational purposesd( eg.nfom;tio ; Kizito,
2012; Rana, 2014). In addition, students and teachers can share an store inf n resources
via these mobile applications. Most successful teachers appreciate m«leqmmg asba. medlux'n‘ to
impact their teaching on students’ learning (Ferry, 201_8). Thus, m-leamlmg can bring positive
revolution and meaningful development to education, if they are properly integrated and useq

in teaching and learning settings (Jimmy, 2013). .
Students with mobile devices that can access internet, often use them to extract

information relating to their studies, as well as, search for definition of concepts _and. references
(Katz, 2015). Regardless of their usefulness for academic purposes, mobile application appears
to be disruptive devices in schools, due to improper use and limited supervision. In Nigeria for
instance, most of the secondary schools banned the use of mobile devices by the students
within the school environments. In line with this restriction, there are strict policies which are
stipulated in school rules and regulations. These rules clearly prohibit students from accessing
mobile phones during school hours. Primarily, most school authorities disallowed students
from using mobile application, because they spend most of the time chatting, watching
pornography and recording irrelevant activities and violent scenes (Ferry, 2018). Notably, the
ban is aimed at improving students’ moral behaviours and academic performances (Barkham
& Moss, 2012). Even with the potential negative consequences of using mobile devices by
::::g:g:: l:n ;e‘;g:gii’s S(C):O(i:lsa It 1s II’?POI’taT}I to explore the acceptance and perception of
* : CP5. e Lse o mObl]? application as potential learning tools in

athematics. The positive impact of m-learning to learning and ; | ;
cannot be overemphasized. However, its int it _teachmg % Mathemﬁilﬂ
: ’ \egration into learmng of Mathematics @ﬂ ;

learning technologies into teaching and learning ha e
challenges to teachers (Littlejohn & Pegler, 201 7)-gResei1rElr12leg;: ﬂl::t:sensfwmgg?ls;l?llﬁ

devices and accompanying Apps in classrooms
. . . A y 1 i
effectiveness in supporting learning, particularly ienaiglzrtsioand dlicgion feed to con
expansion of the use of mobile Apps in the educationa] dfl to Mathemat‘lcs. De
smdm“ 0 their effectiveness and acceptance in suppopy; oTam,_there is a lack
iematics (Larkin, 2013). Attentions must be givenngt carning particularly
¥ %

.
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especially, t‘eachers' and students in secondary schools. These may be in terms of purpose,
usage and factors influencing m-Apps usage. This will develop healthy lifestyle practices
among ;eachers and students in handling m-Apps. Hence, the main objecti‘ve of this study is to
?rfsteeiscltﬁﬁ a(;::]zp:ance. and perception Qf studqnts and teachers on the use of mobile applications
e i TiM earning of Mat'h.ematlcs. This study was anchored on Technology Acceptance
Mode ( ). This model anticipate and clarify why user accept or reject a computer-based
mnovation (Katz, 2015). :

2. Statement of the problem

The problem of Nigerian education is associated with several factors which include students’
and teachers’ perception on the use of mobile applications in teaching and learning. It has been
observed that despite the importance and the impact of mathematics in the role of national
growth and development, there seems to be problems in implementation of mobile application
in teaching and learning. Hence, for proper implementation of mobile application in Nigeria
school§, there is need to study the teachers’ and students’ perception on the use of mobile
allocation in teaching and learning of mathematics at secondary school level.

3 Research Questions
(i) What is the general perception of mathematics teachers toward the use of mobile-Apps?

(if) What is the general perception of students toward the use of mobile-Apps?
(111) What is the level of acceptability of mobile-Apps by the mathematics teachers?
(iv) What is the level of acceptability of mobile-Apps by the students?

4 Methodology

4.1 Population
The population for this study comprised of all the Senior Secondary School year one (SSSI)

students and teachers of Mathematics in Ogun-East senatorial district of Ogun-State, Nigeria.

4.2 Sample and sampling Technique :
The study adopted descriptive research design of a survey type. The sample for this study

consisted of three hundred (300) respondents consisting of fifty (50) Mathematics and science’
teachers and two hundred and fifty (250) Senior Secondary School year one (SSS1) studen}s
randomly selected from five public secondary schools in three l(_)cal government areas in
Ogun-East senatorial district in Ogun-State. Simple Random Samplmg‘ techmqug was used to
select the five (5) schools. Fifty (50) students and ten (10) Mathematics and science subject

teachers were randomly selected from each school.

4.3 Instrumentation ' : :
Accepl:ance and Perception on Mobile Applications Questionnaire (APMAQ) used py Simon
(2008) was adapted. APMAQ measures teachers’ and students’fperce%tlons.‘ and 1t!;\mr ]e\_fe_l of

ili ile- in teaching and learning of Mathematics. lhe origina
et s y s were selected by the researchers due

uestionnaire consisted of 32 items, out of which 17 items were se! :
?o their relevance to this study. The respondents on a four-point Likert scale completed the 17

items adapted questionnaire. Ten (10) i'tems measu['ed the perception on mobnle-@;:gg ?\Eg
seven (7) items measured the acceptability of mobile-Apps. The instrument qo:sxs e i
sections. The first section obtained data about the demograph}c characteris 102 £
respondents and the second section contained items that elicit information abou
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determined through the face and content Vv
curriculum development and mathematics educator. 1
relevant, unambiguous, detailed and capable of eliciting t

sample.

4.4 Collection of Data : ;
Acceptance and Perception on Mobile Applications Questionnaire (APMAQ) was used to
hers visited the sampled schools for the

collect data from the respondents. The researc
administration of the instruments to the respondents.

5. Results

5.1 Research Questions _ ‘

Research question one: What is the general perception of teachers toward the use of mobile-

Apps?

Table 1: Teachers’ perception toward the use of mobile-Apps in teaching and learning of Mathematics
Items Statement S.A A D SD N Mean SD
1 I use one or more of these

for activities in
Mathematics: Opera Mini, 15 18 15 2

Internet Explorer, Mozilla
fire fox, Opera and
Google chrome
applications to browse
online such as e-mail, real
materials and lectures.

(30.0%) (36.0%) (30.0%) (4.0%) 50 292 0877

2 Using mobile Applica-
tions makes me enjoy
teaching and learning of 23 12 3 19 50 2.83
Mathematics. (46.0%) (24.0%) (6.0%) (24 {_]uf : ;
3 I use mobile phone el
applications That are
related to Mathematics to an 14 6 .
(R W CO%) (80%) (120%) o ae

through Facebook,
Twitter, and SMS and so

on.
\
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4 }Jsing mobile applications
in learning of 12 18 14 6 50 272 0970
Mathert:latics is (24.0%) (36.0%) (28.0%) (12.0%) - - ‘
convenient,

g Using mobile
Applications in learning 9 16 15 10 50 248 1.015
Mathematics helps (18.0%) (32.0%) (30.0%) (20.0%)

students access the
content of learning.

6 Using mobile o
Applications is a 17 9 12 12 50 262 1.193
convenient tool for (34.0%) (18.0%) (24.0%) (24.0%)
meaningful learning of
Mathematics

7 Using mobile
Applications in learning 15 23 8 4 50 298 0.892
of Mathematics (30.0%) (46.0%) (16.0%) (8.0%)
strengthens knowledge
retention in Mathematics.

8 Using mobile
Applications in teaching 9 25 10 6 50 274 0.899
and learning of (18.0%) (50.0%) (20.0%) (12.0%)

Mathematics is
diversionary.

9 Though there are
educational applications
that are related to
Mathematics in my phone, (28.0%)
| download extra
applications on my phone.

10 Using mobile
Applications in learning
of Mathematics reduces

14 19 12 L 50 284 0955
(38.0%) (24.0%) (10.0%)

16 18 5 1 50 278 1,130
(32.0%) (36.0%) (10.0%) (22.0%)

misconceptions.

Table 1 shows the results of teachers’ perception toward the use of mobile-Apps in teaching
and learning of Mathematics. From Table 1, the means of nine (9) items responded to are more

than the mean bench mark.
Research question two: What is the general perception of students toward the use of mobile-

Apps?
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Items  Statement S.A i D M
| ; use one or more of these 5 24 97 50 250" 8
i 0 :
h:;t;c::'::tliii: 'é)pera (11.6%) (29.6%) (38.8%)  (20%)
Mini, Internet Explorer,
Mozilla fire fox, Opera
and Google chrome
applications to browse
online such as e-mail,
real materials and
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2 Using mobile
Applications makes me 72 14 103 61 250
enjoy teaching and (28.8%)  (5.6%) (41.2%) (24.4%)
learning of Mathematics.
3 I use mobile phone
applications that are 64 96 53 37 250
related to Mathematics to (25.6%) (38.4%) (21.2%) (14.8%)
contact my colleagues
through Facebook,
Twitter, and SMS and so
on.
- Using mobile
applications in I?arning 92 58 72 28 250
ofMatl?emaIlcs is (36.8%) (23.2%) (28.8%) (1 1.2%)
convenient.
5 Using mobile
Applications in learning
students access the (10.0%) (14.8%) (25 2%) (500
content of learning, “ 0
6 Using mobile e SO
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veni 0 250
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8 Using mob
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Mathematics js Q0% (33,6, (21.2%)
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learning of Mathematics.

17 Mobile Learning should y 5 9 6 : 50
be part of secondary ] 15.0%) (18.0%) (12.0%)
school Mathematics (28.0%) (42
curriculum. I ’ .
vel of mobile-Apps acceptance in
all the items responded to

Table 3 shows the results of teachers’ le et
learning of Mathematics. From Table 3. the med

the mean bench mark of 2.5.

Research question four: What is the level of acceptability of mobile-Apps by the s

Table 4: Students’ level of mobile-Apps’ acceptance in teaching and learning of mathematics

SD N Me
Items  Statement S.A A D
11 Mobile Applications
can improve the 90 72 600 280 2350 2%
quality of teaching (36.0%) (28.8%) (24.0%) (11.2%)

and learning of
Mathematics.

12 It is interesting to use
mobile Applications 25 48 102 75 250
in teaching and (10.0%) (19.2%) (40.8%) (30.0%)
learning of
Mathematics.

13 Mobile Applications 250
can be used to assist 121 60 23 46
teaching and learning (48.8%) (24.0%) (9.2%) (18.4%)
of Mathematics.

14 Mobile Applications can 250

be effective tools to 57 48 62 83

learning of Mathematics (22.8%)  (19.2%) (24.8%) (33.2%)
in classrooms,
15 Mobile Applications can
be used for administra- 73 82 48 47 250

tivepurposes(e.g.send (29.2%) (32.8% 19.29 b
SMS messages to o) (192%) (18.8%)

parents)
16 It is advisable for T
secondary school 93 98
: . 29 30 250
students to bring their (37.2%) (392
mobile phones to schools v S 16%) (12.0%)
for learning of
Mathematics,
17 Mobile Learning should T ——t
behpm;t ;’f u;condary 72 94 59 23 5
school Mathematics (28.8%) (37 o 50
curriculum, ¥ Grew) (20.8%)  (12,8%)
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Iearr-l[;ihli);\ih?lrs Iht_? results of students’ level of mobile-Apps’ acceptance in teaching and
B meiﬂ bén:h ema}iicsf. frwom. “_Fable 4, the means of four items responded to are more than
mark of 2.5 while means of three items are less than the mean bench mark.

';l;e;;mphcanon of this result is that most of the students were disposed to usage of mobile-

6. Discussion of Findings
Qo st s g oot B e
| 8 e e'xperien%:e e; athematics. The.teachers strong perception may not be
e = . exposure and emotional stability. Also, teachers avidity to
catch up with 21" century of teaching and learning process may activate their perception
toward. the use of moblle—A‘pps in the classroom. Moreover, teachers’ position in this regard is
to avmf:l being Fedl_mdan? in the classroom in the future. On one hand the teachers whose
perceptions are in line with the use of m-Apps learning might think that there is the need to
cope wn_h the technological changes in teaching and learning while those whose perceptions
are in dissonance with the use of m-mobile learning can be attributed t0 the fact that, as
pointed out by Means (2014), panicked that they would be replaced by computers.

Furthermore, result in Table 2 showed that students are less perceptive about usage of
mobile-Apps in teaching and learning of Mathematics. Students’ perceptions in this
comportment indicate that students might think the mobile-Apps may not be a complete
solution to their difficulties in learning of Mathematics. Another reason for this less perception
of students toward the use of mobile-Apps is that they might not have adequate know ledge
about the strengths and weaknesses of various instructional techniques and media (m-Apps)-
They might also not have sufficient exposure to the usage of mobile-Apps for effective
teaching and leaming and therefore, they cannot make any concrete decision on effective
means of promoting good instruction through the usage of mobile-Apps. However, this result
is in consonance with the propositions of some researchers (Clark 1999; Salomon, 2002) that
‘nstructional techniques designed by the teachers are more effective than media (mobile-Apps)
in achieving better quality learning.

Results in Table 3 showed that Mathematics’ teachers embrace mobile-Apps form of
instructions as a valid platform for teaching and learning. More so, majority of the teachers
believed that mobile-Apps can be used to improve the quality of teaching and learning of
mathematics and that, mobile-Apps can also aid their administrative purposes. This result is in

| agreement with findings of (Simon, 2008) that mobile-Apps can be\ us‘ed to enhance leac‘(}ing
" and learning. This finding is also in consonance with the studies of Kizito (2012), and Wang
(2017) that asserted that using mobile phone applications in teaching and learning provides

sitive ideas and benefits that motivate teachers to understand better. Similarly, Wang (2017)

| reported that mobile phones make teaching and learning more conv enient and successful.

| 7. Conclusions . 3
5 acceptance and perception of students and teachers on the use of

B This study examined the ' r ; L
; mobile application in teaching and learning of Mathematics. The finding revealed that teachers

are more perceptive than the students about the use of mobile-Apps in teaching and learning of
Mathematics. Furthermore, the result of the study showed that there is a high-level
acceptability of mobile-Apps by teachers and students in teaching and leaming of
Mathematics. Finding of result in Table 4 is consistent with studies by Roselan (2003) which

oc
N
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that ' arni rocess depends on ICT qu
that the effectiveness of the teaching and lf,;flrn'fr:l:u:”r])d e u
is used as an intermediate platform between teachers &

8. Recommendations '
The following recommendations were made: -
(i) Teaghcrs of Mathematics should be sent to seminars, Wfii‘.k“chzz‘:" ?;:g"?:ln
update their pedagogical skills and strategies for innovativ eli

the classroom, ) ) i

(1) Students must have regular access to technologies !hdl .«supporlb‘rnobilel li
advance their mathematical  thinking, reasoning,  problem-so vis
communication skills, _ ! :

(iii) Teachers and parents should work colluhorut;ycly in ensuring that students
mobile phones appropriately as this could foster the development of val
interactive mobile learning process,
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