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Abstract 

his study was carried out to examine the 

impacts of ubiquitous collaborative 

mobile learning package on College of 

Education achievement in simple linear 

equations concepts in Basic General 

Mathematics. The study adopted pre-test, post-

test control group quasi-experimental designed. 

The study used two intact classes for the 

experiment and 30 respondents from 100-level 

NCE students were randomly selected from the 

two intact classes from Federal College of 

Education, Eha-Amufu Enugu, Nigeria. Three 

research questions and three hypotheses were 

generated to guide the study. The treatment for 

the study was Ubiquitous Collaborative Mobile 

learning package and the instrument used was 

Basic General 

Mathematics 

Achievement Test 

(BGMAT). Both the 

treatment and the 

instrument were 

subjected to content 

and face validation. 

Reliability of the 

instrument was 

carried out using split-

half method during 

the pilot study and its 

value yielded 0.87. 

Data collected from 

the respondents were 

analyzed using 

descriptive statistic of 

mean and standard to 
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answered research questions and inferential 

statistics of t-test and thus answered research 

hypotheses raised in the study. Findings of the 

study showed that students exposed to 

ubiquitous collaborative mobile learning 

package performed better than their colleagues 

taught using lecture method. There was no 

significant difference between the mean scores 

of the male and female students in the 

experimental group. Finally, the study 

recommended that 

ubiquitous 

collaborative mobile 

learning package 

should be integrated 

in the teaching of 

mathematics to 

facilitate learning of 

mathematics.  

 

INTRODUCTION 

Background to the study 

he use of technology is now made easy in education as a result of 

advent of mobile devices commonly used by students majorly 

from secondary schools to tertiary institution in Nigeria. Mobile 

phones have become property owns by the rich, average, poor, young, 

old and students respectively in Nigeria and it has several relevant roles 

to play in the education of 21st century. Observations made by the 

researchers confirmed that mobile phones have potential of improving 

the teaching and learning processes because they are cheaper, mostly 

owned and used by tutors and learners. Many students in higher 

institutions use various kinds of mobile phones like iphone, Techno, 

Blackberry, Samsung, Nokia and various kinds of androids phones for 

chatting on social media such Facebook, Tweater, Whatshap, Skype, 

Googles, Linkesln, Myspace and so on to communicate with one another 

on the internet.  

It has been noted that mobile devices can be an effective educational 

platform. According to Nasser. Ahmed & Mohammed (2013), this is due 

to the fact that mobile devices are easily accessible by students and 

provide adequate support for standard internet technologies. Using 

modern methods and techniques integrated in M-learning, it can help to 

make the learning of students to be more interesting, interactive, widely 

available and flexible. M-learning is cost efficient style that can help 

students to learn more without traditional restrictions. Onasanya & 

Laleye (2012) opined that mobile phones have been seen as the most 
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popular among younger and adult learners, and probably the most 

widely handheld device in Nigeria. 

Mobile learning relies on a device with anywhere, anytime wireless 

access and that it is based on the following concepts as put forward by 

Rosen (2010); information is available anywhere there is internet access, 

information is available anytime, information is available through devices 

that are becoming common place and will soon be affordable to most 

people, information can be pushed from the environment to the learners 

and pulled by the learners from the environment and the learning 

environment is fluid and adapts as the learner learns. The ability to 

extend educational experiences beyond classrooms and enable non-

formal and informal learning can be seen as a key attribute of mobile 

learning and as well carries enormous potential to make learning more 

personalized and relevant. However, in this context, mobility could be 

translated to mean a chance to overcome physical constraints by having 

access to people and digital learning resources regardless of place and 

time (Kukulska-Hulme, 2010). Thus, mobile learning can happen in the 

classroom as well. 

Mobile learning is a type of learning that occurs when the learner is not 

at a fixed or pre-determined location. It is also considered a type of 

learning that occurs on mobile devices. The objective of Mobile learning 

is to provide access to knowledge based content anywhere, at any time 

(TrainingIndustry.com, 2014). Some of the expected benefits of mobile 

learning include but are not limited to the followings; continuous, 

ongoing, flexible, enables time for reflection, informal and formal 

learning, personalization, readily available (ubiquitous), contextual and 

relevant. 

Mobile learning is learning using wireless devices that can be used 

wherever the learner’s device can receive unbroken transmission signals 

and the mobile devices include not only smart phones but also devices 

like mobile tablets and personal digital aids (Fuxin, 2012). The definition 

for mobile learning contains three key components – mobility of 

technology, mobility of learners and mobility of learning processes as 

highlighted by Fuxin (2012). Mobility of technology refers to the mobile 

nature of installed hardware and software that enable constant wireless 

internet connection. Mobility of learners means learners are no longer 
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physically attached to one or several learning sites and they can be 

mobile and learn at the same time as long as the mobile devices are 

around. Finally, mobility of learning is the result of mobility of both the 

technology and learners (Cronje & El-Hussein, 2010). 

In all, the researcher views mobile learning as an instructional package in 

which learning occurs when the learner is not at a fixed or pre-

determined location. It is also considered as a type of learning that 

occurs on mobile devices. The objective of mobile learning is to provide 

access to knowledge based content, at anywhere, at any time. Some of 

the expected benefits of mobile learning include but are not limited to 

the followings; continuous, ongoing, flexible, enables time for reflection, 

informal and formal learning, personalization, readily available 

(ubiquitous), contextual and relevant. Therefore mobile learning helps 

to capture the interest of students learning process, thereby improve 

their achievement and retention. 

Ubiquitous learning not only provides learning materials at the right time 

and in the right place to students, but also improves the interaction with 

others such as teachers, peers, or experts. Ubiquitous learning was 

described as a combination of e-learning and m-learning.  Some of the 

characteristics features of ubiquitous learning include but not limited to 

the followings; permanency, accessibility, immediacy, interactivity and 

context awareness. Muyida (2007) posited that mobile learning must 

take into account the ubiquitous use of personal and shared technology. 

Michael & Oliver (2011) posited that ubiquitous computing allows small 

wireless microprocessors to communicate with each other which usually 

embedded into objects and are invisible to us. It comprises of the 

technologies – human computer interaction, wireless sensor networks, 

context-based computing, mobile computing, cloud computing, artificial 

intelligence, distributed computing, natural user interface, physical 

computing, and virtual reality and so on. 

Mobile learning becomes interactive when used in a collaborative 

environment (Chatti et al., 2012). The importance of collaborative 

learning in both formal and informal learning could be associated to the 

interaction and exchange of information. Collaborative learning through 

mobile devices has been investigated mainly because of the availability 

and mobility offered by these devices. According to Jain, Birholtz, Cutrell 
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and Balakrishnan (2011), collaborative mobile learning is an activity that 

allows transparent collaboration by empowering the social negotiation 

space of group members, coordination between the activity states, 

encouraging members' mobility, possibility of mediation in interactivity, 

organization of the managed material and enabling students to 

collaborate in groups through wireless network supporting social face-

to-face communication. 

Academic achievement is the learning outcomes of the students which 

can be measured by any form of assessment technique to ascertain 

academic gain of the students. Akinbobola (2006) described 

achievement of students as learning outcomes which include the 

knowledge, the skill and experiences acquired in both classroom and 

laboratory practices. Boyle & Dunleavy (2003) stated that students’ 

achievement in learning are determined by  factors such as lecturers’ 

ability, motivation, interest, meaningfulness of subject matter, methods 

of instruction, memory capacity of the learners and gender of the 

students.  Also, achievement from the researcher’s perspective is the 

successful accomplishment of goal(s). It is obviously observed that when 

students are committed to their works there will be remarkable 

achievement. 

The present level of academic achievement of NCE students’ in Basic 

General Mathematics irrespective of gender calls for immediate 

attention. One of the proven ways of averting poor achievement of 

student in mathematics is the using of innovative instructional strategy 

which possesses the characteristics of interactivity, accessibility, 

permanency and context awareness (Azih & Nwosu, 2011; Orjika, 2012 

and Gana, 2013). Hence, this study  therefore design to established 

impacts of ubiquitous collaborative learning package on students’ 

achievement in Basic General Mathematics in colleges of education in 

Nigeria. 

 

Purpose of the Study 

The main purpose of this study is to examine the impacts of the 

ubiquitous collaborative learning package on colleges of education 

students’ achievement in Basic General Mathematics. The specific 

objectives of this study are to: 
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1. Determine the difference in the pre-test mean achievement 

scores of students in experimental and control group before 

commencing the experiment. 

2. Examine the difference in the post-test mean achievement 

scores of students in experimental and control group after 

applying the treatment. 

3. Determine the difference in the post-test mean achievement 

scores of male and female students in the experimental group 

after applying the treatment. 

 

Research Questions 

The following research questions were formulated to guide the study: 

1 What is the difference in the pre-test mean achievement scores of 

students in experimental and control group before commencing 

the experiment. 

2 What is the difference in the post-test mean achievement scores 

of students in experimental and control group after applying the 

treatment. 

3 What is difference in the post-test mean achievement scores of 

male and females students in the experimental group after 

applying the treatment.  

 

Research Hypotheses 

Three null hypotheses were formulated to guide the study. Each of 

hypotheses is tested at 0.05 level of significance. 

HO1: there is no significance difference in the pre-test mean 

achievement scores of students in experimental and control group 

before commencing the experiment. 

H02: there is no significant difference in the post-test mean achievement 

scores of students in experimental and control group after 

applying the treatment. 

H03: there is no significant difference in the post-test mean achievement 

scores of male and female students in the experimental group after 

applying the treatment. 
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Methods 

The study adopted pre-test, post-test control group quasi-experimental 

design for the purpose of evaluating the impacts of ubiquitous 

collaborative mobile learning package on colleges od education 

academic achievement in Basic General Mathematics in Nigeria. The 

target population for this study was all 100 levels NCE 1 students enrolled 

in full-time programme of Colleges of Education in Nigeria.  Two intact 

classes were used for this study in the selected college of education, one 

from school of arts and social sciences – experimental group and one 

from school of languages – control group..  

Multi-stage sampling technique was used to select the sample (i.e. 

simple random sampling technique was used to select one school from 

each department and 15 students for control group while purposeful 

sample technique was used to select 15 students for the experimental 

group). Purposeful sampling technique was suited for select the 

experimental group based on the criteria that student that possessed 

android phone that can assess the application for ubiquitous 

collaborative mobile learning package. 

The experimental group was further distributed into three collaborative 

groups (namely: think-pair-share (TPS), reciprocal teaching (RT) and 

group writing assignment GWA) to serve as means of interacting after 

listening to the ubiquitous collaborative mobile learning package. 

Experimental group and control groups were pre-tested before 

commencing the experiment and the scores kept separately after 

marking. Treatment instrument (ubiquitous collaborative mobile 

learning package) was used to teach experimental group simple linear 

equations and the control group was taught the same topic using lecture 

method. The experimental group were allowed to interact based on their 

different collaborative groups to discussed the concepts listened to on 

the mobile package. At the end of three weeks’ experiment, both 

experimental group and control group were post-tested using Basic 

General Mathematics Achievement Test (BGMAT). The test instrument 

consists of forty items multiple choice objectives test items with (4) 

options, A, B, C and D per item and students were required to pick the 

correct option from the options provided. The test instrument were 

validated by two mathematics lecturers from department of General 
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Studies in Education at Federal College of Education, Eha-Amufu. Based 

on their reactions, some of the items were substituted with new ones 

and some had either stem or option modified. The reliability coefficient 

was computed using the split-half approach and the Richard Kuderson 

formula 21(KR-21) yielded a value of 0.87 which indicated a high 

correlation and reliability of the instrument. At the end of the 

experiment, the test instrument was reshuffled and post-test was 

administered, marked and scored. The data collected were analyzed 

using descriptive statistic of mean, standard deviation and inferential 

statistics of t-test analysis and thus answered the research questions and 

hypotheses in the study. The level of significance adopted for the 

analysis was 0.05, which formed the basis for accepting or rejecting each 

of the hypotheses. 

 

RESULTS OF FINDINGS BASED ON RESEARCH QUESTIONS AND 

RESEARCH HYPOTHESES 

Research Question 1: What is the difference in the pre-test mean 

achievement scores of students in experimental and control group 

before commencing the experiment. 

Hypothesis 1: There is no significance difference in the pre-test mean 

achievement scores of students in experimental and control group 

before commencing the experiment. 

 

Table 1: Pre-test mean achievement scores for both experimental group 

and control group. 

Group N �̅� SD  t df Sig ( 2-

tailed) 

Decision 

Experimental 

 

Control 

15 

 

15 

 

8.49 

 

  

8.61 

1.94 

 

  1.27 

 

2.05 

 

28 

 

0.71 

H0 

accepted 

Significant at 0.05 Alpha levels. 

 

Result from table 1 showed that pre-test mean achievement score and 

standard deviation of the experimental group was 8.49 and 1.94 
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respectively while the mean achievement score and standard deviation 

of the control group was 8.61 1.27 respectively. The mean achievement 

of both experimental and control group is almost the same. This 

indicated that the background level of their knowledge of simple linear 

equation were almost the same before treatment. Also, t(28) = 2.05, sig 

( 2 tailed) = 0.71 and p>0.05 testing level. This implies that both groups 

were of equal ability. The result supports hypothesis one of no significant 

difference. 

 

Research Question 2: What is the difference in the post-test mean 

achievement scores of students in experimental and control group after 

applying the treatment. 

Research Hypothesis 2: There is no significant difference in the post-test 

mean achievement scores of students in experimental and control group 

after applying the treatment. 

 

Table 2: Post-test mean achievement scores of experimental and 

control group. 

Group N �̅� SD  t df Sig Decision 

Experimental 
 
Control 

15 
 
15 

21.64 
 
 9.08 

1.28 
 
 2.01 

 
2.05 

 
28 

 
0.003 

H0 
Rejected 

Significant at 0.05 alpha levels 

 

Result from table 2 showed the post-test mean achievement scores of 
the experimental and control groups were 21.64 and 9.08 respectively. 
The mean score of experimental group is higher in value that the mean 
achievement of control group. This indicated that there is difference in 
post-test achievement score of both experimental and control groups 
respectively. Also, the hypothesis two is rejected because  t (28) = 2.05, 
sig. ( 2 tailed) = 0.003 and p < 0.05 testing level  Therefore, this implies 
that ubiquitous collaborative mobile learning package favours the 
achievement of the experimental group. 
 

Research Question 3: What is the difference in the post-test mean 

achievement scores of male and females students in the experimental 

group after applying the treatment. 
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Research Hypothesis 3: There is no significant difference in the post-test 

mean achievement scores of male and female students in the 

experimental group after applying the treatment. 

 

Table 3: Post-test mean achievement scores of male and female 

students in the experimental group. 

Group N �̅� SD  t df 

 

Sig (2-

tailed) 

Decision 

Experimental 

 

Control 

03 

 

12 

24.15 

 

 

23.43 

1.18 

 

 1.09 

 

2.16 

 

13 

 

0.34 

H0 

Accepted 

Significant at 0.05 alpha levels 

 

Result from table 3 revealed the post-test mean achievement scores of 

male and female students in the experimental group were 24.15 and 23.13 

respectively.  The mean achievement scores of both male and female 

students were almost equal which indicated that there was no difference 

in their performance. Hypothesis three is rejected because t (13) = 2.16: 

sig (2 tailed) = 0.34 and p> 0.05 testing level. Therefore, gender influence 

on the achievement of the students in the experimental group was 

insignificant. The null hypothesis thus is accepted. 

 

Discussion of findings 

The researcher was able to found that there is no significant difference 
in the pre-test mean achievement scores of both experimental and 
control group before the commencement of the experiment. This is in 
support of the study conducted by Omiola &  Tiamiyu (2010) on the effect 
of video-based mobile learning on the distance learners’ academic 
performance in logarithms concepts in mathematics where pre-test 
mean score showed no significant difference. The findings equally 
revealed that there was a significant difference in the basic general 
mathematics achievement of students taught with ubiquitous 
collaborative mobile learning package (UCMLP). The students in 
experimental group performed far better in the Basic General 
Mathematics Achievement Test compared with those who were taught 
with lecture method. This result supports the earlier studies which 
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concluded that students who were taught properties of matter concepts 
using flipped classroom model performed better than those who were 
taught through conventional lecture method ( Mohammed & Folalu, 
2016). Also, the findings of the of the study indicated that there was no 
significant difference between the performance of male and female 
students who learnt basic general mathematics with the ubiquitous 
collaborative mobile learning package. It showed that there is no gender 
disparity in the achievement of students in mobile classroom. The finding 
is in agreement with that of (Asra & Saedah, 2013) who also reported no 
significant difference in the performance of male and female students 
exposed to video-based mobile learning. 
 

Conclusion 
The findings of this study confirmed that the use of ubiquitous 
collaborative mobile learning package was effective in teaching simple 
linear equation concepts in basic general mathematics. It was also found 
that gender plays no major role in students’ achievement in mobile 
learning platform in mathematics. 
 

Recommendations 

The following recommendations were made based on the findings: 

1. The use ubiquitous collaborative mobile learning package should 

be encouraged for teaching basic general mathematics at the 

colleges of education level and other higher institutions. 

2. Lecturers and colleges of education staff generally should be 

sensitized and trained in the use of mobile devices for teaching 

and learning purposes. 

3. Mathematics lecturers should adopt the use of mobile learning to 

enhance anywhere, anytime access to learning materials and 

consequently improve learners’ achievement in the course. 

4. Training programme should be encouraged for continuous update 

on any new technological development and innovations in mobile 

usage for academic purposes. 
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