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Abstract

This paper investigated mathematics teachers awareness and barriers associated with
the use of mobile apps for the teaching and learning of mathematics in Bayelsa State,
Nigeria. A descriptive survey design was adopted for the study. Three research
questions were formulated to guide the study. The instrument for data collection was a
researcher developed questionnaire, which was validated by experts. The research
questions were answered by simple mean. The results revealed that the awareness and
usage level was low among mathematics teachers in Bayelsa state Nigeria. The
barriers associated with the use of mobile apps identified are ignorance, lack of
operational skills, poor internet services amongst others.
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Introduction

Mathematics in general is linked with the development of any nation in the
world. Mathematics as a discipline opens and shuts more doors for men and women
than any other content area. Whether it is in science, engineering or technology, it is
tremendously important that a person be well-armed with mathematics if they are going
to have options in the lives (Charles—Owaba, 2018). Mathematics represents the superb
and sublime product of reason as well as the upper limits of what one hope to attain in
all rational domains. Adenegan (2012) described mathematics as a model of thinking,
for developing scientific structure, for drawing conclusions and for problem-solving. In
Nigeria, the supremacy of mathematics over other subjects is extolled by the National
Policy on Education (NPE, 2014), when it stated that mathematics should be made a
core subject in the primary and secondary education levels. The policy strongly
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emphasizes an effective teaching and learning of subject through the use of variety of
strategies and this has consistently generated interest amongst scholars over the years.

Despite the universal recognition of the numerous benefit of mathematics and
the subsequent step of making it a compulsory school subject in Nigeria, students have
continue to perform poorly in external examinations. Analysis of school certificate
examination result show that students’ have consistently low scores, as less than 42% of
registered candidates obtain credit pass (Uwadiace, 2018).

Many variables had been identified as causes of poor performance; poor
teaching approach (Olunoye, 2010), teachers ignorance of spicy teaching methods, lack
of interest of the subject, poor learning environment, etc.

As a way to tackle these challenges many reforms have advocated the use of
student—centred method which ranges from the use of ICT to mobile applications.
Examples of such learning method are: mastery learning Approach (Abakpa and Iji,
2015), the use of Geogebra (Arbain, 2015), the use of Geometry learning Media based
on Augmented reality (Rohendi, 2017), Geometers Sketchpad (Dimakes, 2010), Digital
Geometric Software (Hasan, 2012), Cabri Geometry plus Il (Derya, 2012), digital Daily
Life Photograph (Zeycep, 2010), Daily-life Story Using Dynamic Geometry Software
(Abdelfatah, 2010), Personal Math Concept Chart (Rhonda, 2017), mobile apps
(Etcuban, 2018).

Rossing (2012) submitted that changes in technology will continue to alter
possibilities for learning and create new challenges for pedagogy. Also Spradlin (2019)
opined that increased development in technology coupled with a range of needs and
expectations from a range of stakeholders have made it imperative for educational
organizations to constantly upgrade their strategies and policies in teaching and learning
as a way to remain effective and competitive. Etcuban (2018) noted that students all
over the world are very much comfortable with electronic gadgets and equipment and
the need to use these gadgets and equipment in teaching is highly evident. Also mobile
computing is explored primarily because many of the learners spend more time with
their mobile devices than any other toy or learning materials. Some of the learners have
even become addictive to the use of their Mobile devices for other activities such as
games.

Mobile application also known as mobile app are a series of software designed
to assist learners in performing single or various related tasks with the purpose of
creating learning. The use of mobile app represents a technology that is ubiquitous in
nature, wireless, highly portable and endowed with multimedia capabilities bringing a
new dimension to curriculum delivery (Falloon, 2010). The last ten years have
witnessed an impressive increase in the use of mobile app in schools, although, created
for non-educational environment, tools like tablets and smart phones have made their
way into the classroom. These devices with learning apps have attracted interest from
the educational communities mainly due to their gaming capabilities. The use of mobile
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app-based instructional technique allows students to engage in problems-solving based
learning activities, permits students to work on tasks that are goal oriented and open-
ended with a strong gaming component. They empower students to develop their own
understanding through active involvement and sense-making. Furthermore, learning
experiences like digital simulations or manipulations have the capacity to bring
interactivity, thus enhancing cognitive and affective processes (Burden, 2018).

Etcuban (2018) observed that the use of mobile devices such as cell phones and
tablets are among the six new rising advances that have significantly affected
instruction delivery. Particularly, in the subject matter of mathematics, Zeycep (2010)
investigated the effect of mobile app on mathematics learning in authentic contexts. The
study adopted quasi-experimental design. A total of 80 fifth grader Taiwanese
elementary students participated in the study. They were randomly divided into two
groups; 36 students in the experimental group (EG), 44 students in the control group
(cg). The students in EG were taught fractions using u-fraction app, while the CG were
taught using conventional approach. Results showed that experimental group
significantly outperformed the control group.

The Nigerian government recognizes the importance of Information and
Communication Technology (ICT) as a tool for development of the country. It has
stressed that ICT has a role to play in education both directly as a subject and indirectly
as a tool to assist in education delivery and management. As a way to match actions
with words, the School Based Knowledge Centre Project launched in 2014 by the
Federal Government, through the Nigerian Communication Commission (NCC), built
computer laboratories and supplied smart phones to all Federal Unity Schools and some
state owned secondary schools (Omede, 2014). This marked the advent of the presence
of mobile devices in Nigerian secondary schools.

Observations have shown that despite the level of understanding of the usage of
mobile devices in education in developed nations and its availability, the developing
countries of which Nigeria is part off, are still not putting it to expected use. This study
therefore is aimed at establishing an empirical evidence of the level of awareness and
the barriers associated with the use of mobile apps in the teaching and learning of
mathematics in Bayelsa state of Nigeria.

Purpose of the Study

The main purpose of this study is to investigate the mathematics teacher’s
awareness on the use of mobile apps in the teaching of mathematics in secondary
school. Specifically; the study achieved the following;

1. To determine the extent of awareness about Mobile apps among mathematics
teachers.
2. To identify the extent of usage of the mobile apps
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3. To identify the barriers associated with the use of the mobile apps in teaching
mathematics.

Research Question
The following research questions were raised to guide the study
1. What forms of mobile apps are mathematics teachers aware of
2. What is the extent of usage of mobile apps among mathematics teachers?
3. What are the barriers associated with the use of mobile app for the teaching of
mathematics?

Methodology

The study adopted a descriptive survey research design. Lawrant (2018) defined
descriptive survey research design as a design in which a group of people or item is
studied by collecting and analyzing data from only a few individuals or items
considered to be a representatives of the entire group. This design is appropriate for this
study because the information will be gathered from a sample the population (all
mathematics teachers in Bayelsa state), who are familiar with the ideas relating to the
purpose of the study. The population of the study comprised of all the 350 mathematics
teachers in the 191 government owned secondary schools located across the 8
educational zones in Bayelsa state. Stratified random sampling techniques based on the
three (3) senatorial districts in the state, was used to sample 3out of the eight (8) Local
Government Areas (LGA) of the state. Simple random sampling was used to select 3
schools from each of the LGASs of interest; making it a total of nine (9) schools. All 60
mathematics teachers from the nine (9) schools formed the sample of the study.

The instruments for data collection was a structured questionnaire styled as
“Mobile App and Mathematics Educator Awareness Questionnaire” (MAMEAQ),
developed by the researchers. The content and face validity of the instrument was done
by experts of mathematics Education unit of Rivers State University, Port Harcourt,
Nigeria. For face validation, the experts went through the purpose of the study and
research questions which helped them in checking for the suitability of the items of
instruments, checking the ambiguity of the statements, making sure that the items
addresses all it supposed to and suggestions were made which led to the final draft used
in the study. The reliability of the instrument was established using test-re-test method.
The outcome of the test was analysed using Kudder-Richardson formula (K-R,;), which
yielded a value of 0.79. The researchers administered the questionnaires to the
respondents during school hours through the help of the head of department of various
schools used in the study. 100% return rate was achieved and all questionnaires were
found useful for the study. The research questions was answered using mean. The
minimum obtainable mean rating was zero while the maximum was 3.00, in section B,
the mean rating below 1.50 was low, and means rating of 1.50-1.00 was moderate,
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while mean rating above 2.00 was high. In section C and D mean rating of 1.50-3.00 is
major; 1.30-1.49 was termed moderate, while rating of less than 1.00 was not
significant and therefore not accepted as a barrier

RESULTS AND DISCUSSION

Research question 1

What forms of mobile apps are mathematics teachers aware of?

Table 1: Mean and Standard Deviation of Teachers’ Responses on the Forms
Mathematics mobile App

SIN  Item N X Remarks
1. Maths training for kids 60 1.47 Low
2. Prodigy games 60 1.23 Low
3. CK12 60 1.57 Moderate
4. Colorado’s PheT 60 1.34 Low
5. Photomath 60 1.17 Low
6. Khan Academy 60 1.32 Low
7. Geometry pad 60 1.60 Moderate
8. Buzzmath 60 1.23 Low
9. Brainscape flashcard 60 1.34 Low
10. Singapore Maths 60 1.35 Low
11. Appolonius 60 1.47 Low
12. Dragon Box Element 60 1.31 Low
13. Socrates 60 1.67 Moderate

Source: Fieldwork (2020)
Based on the responses on table 2 above, the level of awareness of available
mathematics mobile apps was low. This was based on the criterion mean of 1.50
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Research questions 2

What is the extent of usage of mobile apps among mathematics teachers in Bayelsa
state?

Table 2: Frequency and mean of extent of usage of mobile Apps

S/IN  Item N mean Remarks
1. Maths training for kids 60 0 NS
2. Prodigy games 60 0 NS
3. CK12 60 0 NS
4. Colorado’s PheT 60 0 NS
5. Photomath 60 0 NS
6. Khan Academy 60 1.84 Moderate
7. Geometry pad 60 0 NS
8. Buzzmath 60 0 NS
9. Brainscape flashcard 60 1.60 LOW
10. Singapore Maths 60 0 NS
11. Appolonius 60 0.86 NS
12. Dragon Element box 60 0 NS
13. Socrates 60 0 NS

Source: Field work (2020)

Related to the use of maths mobile app, khan Academy was the most popular
one and was used by 57% (1.84) of the respondents followed by Brainscape flashcards
33% (1.60) and appolonius 10% (0.86). Maths training Kids, Prodigy Games, (K12),
Colorado’s PheT, photomaths, Geometry pad, Buzzmath; Singapore maths, and Dragon
element box are mathematics mobile apps that mathematics teachers never used. This
result that emerged from the questionnaire was similar to the interview responses where
a majority of the respondents cited Khan Academy while discussing mathematics
mobile apps.
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Research Question 3

What are the barriers associated with use of mobile app for the teaching of
mathematics?

Table 3: Frequency and mean of Barriers of Using Mobile Apps

S/IN  Item N mean Remark

1. Lack of knowledge of using mobile apps 60 2.96 Major

2. Lack of time to look for mobile apps 60 2.45 Moderate

3. Little or no access to internet 60 2.98 Major

4. Cost of data 60 2.35 Moderate

5. Lack of computer related skills to operate 60 2.87 Major
mobile device.

6. Ignorance of the existence of mathematics 60 2.89 Major
mobile apps

7. Inability to acquire mobile devices 60 2.37 Moderate

8. Lack of mobiles devices in schools 60 2.47 Moderate

Source: Fieldwork (2020)

The responses from respondents highlighted the fact that majority of the
mathematics teachers do not know how to use the app (2.96) and they lack computer
related skills to operate mobile devices (2.45). Ignorance of the existence of
mathematics mobile apps (2.89) and poor internet service (2.98) are also major barriers
to the use of math mobile apps.

The interviews highlighted other barriers such as ignorance of the ministry of
Education on the need to use mobile apps in schools, lack of adequate motivation, etc.

Discussion of Findings

The result of this study revealed that respondents’ level of awareness on
available mathematics app was low. This finding is consistent with Omede (2014),
Falloon (2010) and Burden (2018) who reported that teachers and students awareness
on the potentials of cell phones as teaching aids.
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The result of this study revealed that extent of usage available mathematics app
was low. Related to the use of maths mobile app, khan Academy was the most popular
one and was used by 57% (1.84) of the respondents followed by Brainscape flashcards
33% (1.60) and appolonius 10% (0.86). Maths training Kids, Prodigy Games, (K12),
Colorado’s PheT, photomaths, Geometry pad, Buzzmath; Singapore maths, and Dragon
element box are mathematics mobile apps that mathematics teachers never used. This
result that emerged from the questionnaire was similar to the interview responses where
a majority of the respondents cited Khan Academy while discussing mathematics
mobile apps. This finding is consistent with Omede (2014) and Armstrong (2011) who
reported that teachers and students awareness on the potentials of cell phones as
teaching aids.

The results revealed the major and minor barriers associated with the use of
mobile apps in mathematics education. The responses from respondents highlighted the
fact that majority of the mathematics teachers do not know how to use the app (2.96)
and they lack computer related skills to operate mobile devices (2.45). Ignorance of the
existence of mathematics mobile apps (2.89) and poor internet service (2.98) are also
major barriers to the use of math mobile apps.

The interviews highlighted other barriers such as ignorance of the ministry of
Education on the need to use mobile apps in schools, lack of adequate motivation, etc.

Conclusion

Based on the findings of this study it has been established that mathematics
teachers’ level of awareness of mobile apps and the extent of usage was low. It was also
established that lack of knowledge and computer related skills to operate mobile
devices are major barriers to the use of mathematics mobile apps among mathematics
teachers in Bayelsa state.

Recommendation
Based on the findings of the study it was recommended that:
1. Teachers should be trained on how to use mobile apps to teach mathematics.

2. Teachers should be encouraged to own and utilize mobile devices that they can
use to teach mathematics conveniently.
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