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ABSTRACT

To date, there has been limited understanding of how mobile learning could positively motivate
teaching and learning in secondary education in Tanzania. More precisely, such an
understanding could contribute significantly towards rescuing the poor performance in
Mathematics that has been a typical feature characterizing the subject in Tanzania over the
years. This paper reports on a study that aimed at exploring the methodology that could be
adopted in Mobile Learning in order to improve performance in Mathematics in secondary schools
in Tanzania. A cohort research design which involved students and teachers sampled from 10
private and public secondary schools in Ilala Municipality in Dar es Salaam region, was
conducted over a period of four months. Questionnaires and documentary review were used as
the instruments of data collection. Data were analyzed using the Statistical Package for Social
Sciences (SPSS) software. Results showed that the majority of participants accept the concept of
using Mobile learning in education. The results also indicate that the use of technology had no
adverse impact on the culture. Moreover, preliminary results on the mobile learning model
showed that students’ understanding of Mathematics considerably improved.
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INTRODUCTION

The use of mobile learning in education has grown in recent years (Cabanban, 2013; Ellis, 2013;
Skiba, 2011; Tan et al., 2007). Attesting to the fact of the increased prominence attached to use
of mobile phones in teaching and learning, new words such as “enthusiasm mobile” have quite
recently been added to the English lexicon. The phrase “enthusiasm mobile” refers to learning
“while on the move” (Brown & Mbati, 2015). Additionally, mobile technology has become more
pervasive in everyday life, and use and ownership have become more common among a wide
range of ages groups due to its affordability (Baran, 2014; Mikre, 2011). For example, by making
students’ learning material available at hand, students who have similar experiences can relate
them with their own points of view. Students are more ready to learn from others when they are
involved in similar experiences (Zhang, et al., 2006). However, research on the rationale for use
of mobile learning technologies in education and particularly in Mathematics, have tended to be
simplistic and grounded in people’s beliefs and the mindset that mobile usage matters in
enhancing teaching and learning. These simplistic assumptions have not been empirically
subjected to scientific studies, which occasioned a need to carry out this study.



224 IJEDICT
______________________________________________________________________________________

The Significance of Mathematics in Tanzania

Mathematics is the most widely used subject in the world. Every career uses Mathematics in
some way. It is likely to be impossible for a country to be successful in science and technology
without building a solid foundation of Mathematics in its educational system (Shao, 2014).
Similarly, Mathematics has been described as a central part of the science applied in engineering
and theoretical foundations of the world (Ferry, 2008). However, despite the paramount
importance of Mathematics the current trend of performance in the subject at both levels of the
education system in Tanzania has shown a decline (URT 2011; HAKIELIMU 2012). The problem
is reported to be at the elementary levels of education (HAKIELIMU, 2012). Inferring from this
scenario, one could argue that there is a need to improve Mathematical skills among students in
Tanzania. Most certainly, one of the possible teaching and learning tools that could be used in the
country to reverse the trend of poor performance in Mathematics is the use of mobile phones.
Justification can be found in the fact that mobile phone penetration among students is very high.
Thus, there is a need for investigating how these devices could be applied to enhance learning in
the formal education sector.

Statistics from the Ministry of Education and Vocational Training of Tanzania (MOEVT) indicate
that the Mathematics pass rate in the Form Four National Examinations (CSEE) in 2010 was
16.1% which was 1.7 percent less than the 17.8% the pass rate in 2009 (URT, 2011). The
National Examination Council of Tanzania (NECTA) statistics on Standard VII National
Examination in 2013 shows the pass rate in Mathematics was 27% as compared with English
(33%) and Sciences (46%).

Similarly, the National Examination Council of Tanzania (NECTA) statistical data has shown a
decline in students' performance in national examinations, which according to this study, resulted
from low performance in mathematics at the primary and secondary school levels (TWAWEZA,
2013). The report by TWAWEZA (2013) shows that 34% of the secondary schools’ students
reported Mathematics to be the most difficult subject in their studies. Consequently, parents and
teachers have been pointing fingers at each other, blaming one another as the source of the
failure in Mathematics. Nonetheless, TWAWEZA (2013) linked the shortage of textbooks in
secondary schools to the poor performance, suggesting that it contributed to the problem by 32%.
The critical shortfall of teachers in rural areas and inconsistent teachers’ classroom attendance
were also some of the major challenges facing the education sector. The staggering number of
students who perform poorly in Mathematics calls for a need for serious action to improve the
situation. Indisputably, Mathematics has remained a subject that should be mastered in order to
make it easier for students to learn other subjects. Thus, utilizing mobile technology in the
classroom with the goal of improving learning is a viable area for exploration.

Different mobile learning technologies are used in different places within the country. One
example of the mobile technology in use for children with special needs is Proloquo2go, an
assistive technology app available on iTunes. Students with autism spectrum disorders and
others who experience difficulties in speaking can use the app's library of symbols and text-to-
speech conversion to communicate easily and naturally with others. This type of assistive app
helps with broadening students’ horizons both in and out of the classroom (Johnson, et al, 2012).
Another technology is the Mob Math adopted from the Caribbean for learning algebraic
Mathematics. The system consists of a mobile phone, a server and an Internet connection. It
connects the server that sends data to each student based on their usage. The system has
several learning strategies, game-based learning, and personalization to support the learning
process (Kaloo & Mohan, 2012).

Mobile learning in Mathematics is supported by a variety of devices and technologies that
facilitate the delivery of documents, multimedia, notifications, news, assignments, quizzes and
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educational courseware, all contributing to Mobile learning. These include: Smart phones
including iPhone, Android and Blackberry, Laptops, Tablets including the iPad, Android devices,
Kindle, iPod, Personal media players such as the iPod, and Gaming devices such as Xbox 360.
Mobile phone technology has been repeatedly recognized as potentially an important channel for
diversifying education to increase competitiveness in the Tanzanian workforce, in an increasingly
globalized future (URT 2016). However, different studies show that many mobile learning
approaches require users to stay online, or have pre-loaded materials. This research was
intended to investigate the possibilities associated with mobile learning that allows the user to
access the learning materials, download them and stay offline while learning, and the possibility
of sharing the learning materials among the learners. This will enable students and teachers to
have collaborative learning activities in different contexts.

Mobile Technologies in Education

Globally, there are numerous applications of mobile technologies in education. These include,
the Teacher Mate System (TMS) from the United States (Teale, 2009) and the MOBIlearn project
in Europe (Chambo et al. 2013), Likewise, in the Caribbean, mobile learning was used to teach
Mathematics to secondary schools students (Kalloo & Mohan 2012). Similarly, in Niger, the
project ABC in which adult students are taught how to use mobile phones as part of a literacy and
numeracy project, showed a substantial increase in numeracy exam scores (Aker, Christopher, &
Lybbert, 2011).

The concept of mobile learning is now getting attention in Sub Saharan African countries. For
example, Dr Math, a mobile learning project in South Africa built in mobile social network Mxit
installed on mobile phone. This allowed for access to a tutor from the University of Pretoria to
assist students with Mathematics homework (Sibanyoni & Alexander, 2017). Dr. Math allows
students to complete tutorials, homework, and testing during out of school hours, and allows
teachers to support students and monitor their progress (Sibanyoni & Alexander, 2017). Other
mobile project initiatives in South Africa include MoMath (to support Math education) and Hadeda
which support language learning.  A UNESCO working paper on mobile learning shows that the
educational objective of improving Math performance through mobile technology is being
achieved. The results indicate that the use of the mobile devices increased retention and
motivation and there were improvements in students’ end of term tests scores (UNESCO, 2012).

Traces of mobile learning initiatives in East Africa began as a project through MPrep and Bridge It
in Kenya and Tanzania, respectively. MPrep is an SMS based quizzing and tutoring platform. A
2013 report indicated that there were 10,000 subscribers across 400 schools in Kenya (infoDev,
2013). As an initial impact, studies have revealed that MPrep helps individual students to improve
their scores in English, Mathematics, Kiswahili and Science. MPrep makes it possible for
teachers to deliver quality education, draw students’ attention, and monitor their performance in
detail, even remotely. Technologically, MPrep offers students tutorials and quizzes via SMS on
every single topic from class seven to eight. Ageng'o (2012) noted that the system served 5000
students on simple mobile phones over 100 schools across every region of Kenya.

In Tanzania, the mobile learning initiative projects started with the Bridge It project, with the goal
of increasing educational achievement in Mathematics, Science and Life Skills among students at
primary school level, through the innovative use of cell phones and television technology
(Chambo, et al., 2013).  The project enables students to gain a better understanding of the
material taught by being able to visualize instead of simply listening to a theoretical explanation.
However, its implementation encountered some challenges such as unavailability of electric
power by the time of use and self-study not being utilized.
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The good practice being demonstrated by Twiga Hosting Limited (THL, 2018) has resulted in a
role model for mobile learning. THL uses a Tablet known as the thl Tab (Figure 1) with secondary
school learning materials that allow students to learn using ICT. The e-school, tHL 2.0 Revised
edition available at the Google play store, encourage students to focus on academic material
rather than unethical information through its parental control functions.

Figure 1: M-Learning Devices (Source: http://thlpc.com/)

STATEMENT OF THE PROBLEM

According to Kemp (2018), more than a quarter of the African population (425 million of 1272
million) has access to the Internet. While this represents a significant opportunity, it also brings
great challenges and responsibilities. While literacy has decreased at a low rate, technology use
has increased at a higher rate. Figure 2 below shows various uses of technology in relation to the
global population. Mobile users are recorded at 39% of the population while the Internet user was
53% (Kemp, 2018).

Figure 2: Digital around the world. Source: (Kemp, 2018)
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In 2018, the world experienced a high increase in the ownership and use of technology tools. The
number of Internet users in 2018 was approximately 4.021 billion (Figure 2), representing an
increase of 7% per annum. The number of mobile phone users in 2018 was almost 5.135 billion,
at 4% increase per annum. Kemp (2018) noted that it is not just the number of people using the
technology that had increased but also the amount of time people spent on the technology that
had gone up over the 12 month period.

Mobile phone use in Tanzania has been growing rapidly (Kafyulilo 2013). PCT (2016) reported
that the number of mobile subscribers in Tanzania reached 40.17 million by 2016, which was
almost equal to the size of the country’s population. At the same time, the number of Internet
users was 17.26 million in 2015 while the mobile money usage was about 18.08 million. TCRA
(2017) showed that the number of mobile technology users had increased over the five years
prior. In 2017, the number of mobile technology users recorded was about three times more than
the statistics recorded in 2012 (Figure 3, TCRA, 2017).

Figure 3: Estimated number of users by technology type (Source: TCRA 2017)

A significant investment in mobile infrastructure has been made, to provide the content and
resources related to the integration of mobile devices in the learning environment globally
(Johnson, Smith, Willis, Levine, & Haywood, 2012). Despite the opportunities that mobile learning
has brought about, there are several technical challenges that influence its use for educational
purposes. Some of these challenges include: device variability which makes it difficult to
implement learning modules across the diverse number of mobile devices (Elias, 2011);
broadband accessibility - despite the improvements in the area of mobile broadband, connectivity,
access has remained expensive or even unavailable in some regions, and integration between
the hardware and software on the device is still a challenge (Bidin & Ziden 2013). Moreover,
limited memory storage and RAM as well as small screen sizes with poor resolution, color and
contrast, may lead students accidentally selecting functions they do not need, including deleting
important documents.

Nevertheless, as mobile phones become more accessible and affordable (Mikre, 2011), it is
important to examine how their features and functionalities can be tailored to educational
purposes in mathematics. Overall, there has been a noticeable increase in poor performance in
science subjects in basic education which progressively trims down the number of engineers and
scientists in higher learning institutions in Tanzania (Chambo, et al., 2013). Despite the
advancement of ICT, technology oriented learning in enhancing education remains a challenge in
developing countries (Kisanga & Ireson, 2015; Cabanban, 2013; Ndume, Tilya, & Twaakyondo,
2008). Little is known on how mobile learning can be used as a tool to enhance students’ learning
in science subjects without violating the national ethics. The future of mobile learning mainly
features in the arts and social sciences and is hardly found in mathematics.
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While there are some limiting factors for the penetration of M-learning, Parry (2011) is of the
opinion that ethically, teachers have the responsibility to teach students how to use this
technology to acquire knowledge, instead of googling and ensure that students end up on the
right side of the digital divide. The field of mobile learning in Tanzania is still in its infancy (Alhajri,
2016; Isaacs, 2012), and while the use of mobile technology is increasing widely at the individual
level, its importance in the Tanzanian education context is only slowly being realized.

This study therefore explored the likelihood of adopting mobile learning to facilitate the learning of
Mathematics in secondary schools in Ilala district in Tanzania. The study is further guided by four
research questions:

Q1: Can mobile learning improve performance in Mathematics subject?
Q2: Are students and teachers in secondary schools having access to ICT devices?
Q3: What are the factors affecting the use of ICT in teaching and learning?
Q4: What are teachers’ attitudes towards mobile learning?

METHODOLOGY

Characteristics of respondents

The study involved students and teachers from 10 private and public secondary schools in Ilala
District. The purposive sampling technique was deployed in this study. All schools were
purposively selected because they teach Mathematics and some use technology based
education such as e-Learning, computer based learning as well as web based learning.

To address the possible poor response rate, questionnaires were randomly distributed to 790
students and 210 teachers available on site. However, only 545 students and 140 teachers
returned the questionnaires (Table 1).  Since not all respondents were able to answer all items in
full, the authors performed a quality check for each item and the analysis reports the items based
on the final quality check.

Table1: Sample size

S/N Occupation
No. of
Questionnaire
Distributed

No. of
Questionnaire
Received

Percentage

1 Students 790 545 68.9%
2 Teachers 210 140 66.7%
Total 1000 685 68.5%

Research Design

A cohort research design was used for the study which was conducted over a period of four
months. Students and teachers from 10 private and public secondary schools in Ilala Municipality
and two groups of students participated in the research. The two groups were united by the fact
that they all studied Mathematics. Sub groups were then selected comprising students from Form
1 to Form 6 who were studying ICT. The researchers used a quantitative framework, to study the



Using mobile learning to improve performance in Mathematics in secondary schools 229

cohorts for statistical differences within specialized subgroups that were at the same or similar
level of Mathematics learning relevant to the research problem being investigated.

Data were collected using closed-ended questionnaires. For students, the questionnaires were
administered in the classroom during their free time. Teachers were left to fill questionnaires on
their own time, to give them freedom to express the reality about mobile learning in education.
The instrument was designed to capture three scale levels; Agree, Neutral/Moderate and
Disagree. Finally, the data were analyzed statistically using SPSS. Secondary data were obtained
from the records available at the Education Department at Ilala Municipal Council, Dar es
Salaam. The data included the Secondary Education Strategy, Education ICT Policy and the
Education ICT Strategic Plan.

Ethical issues such as informed consent, anonymity and confidentiality were observed during and
after the data collection processes. Participants were informed about the right to withdraw from
the study at any stage of the data collection. In addition, research permits were obtained from the
Ilala Municipal Council, Dar es Salaam.

Reliability Test

In order to measure reliability of the items a Cronbach’s alpha test was used. The results of the
reliability test are presented in Table 2. The resulting α, coefficient of reliability ranged
from 8635.08542.0   . The summary of the reliability test data shows that Average Inter
item Covariance was 0.0693035, the number of items in the scale were 38, of which 34 were
positive while 4 were negative framed questions. The scale reliability coefficient was 0.8635
indicating a good measure of the concept.

Table 2: Reliability test

Item item-rest
correlation

Average
Inter item
covariance alpha

Obs
Sign

Item test
correlation

Allow to use personal
computer

43
+ 0.1985 0.1557 0.0719698 0.8636

Allow to use personal
Mobile

43
+ 0.2449 0.2101 0.0718276 0.8628

Using ICT to prepare
Lesson Plan

43
+ 0.6318 0.6042 0.0686492 0.857

Using computer in Class
Teaching  In front of
Students

43
+ 0.4847 0.4475 0.0695754 0.8591

IS participation in ICT
Training compulsory to
teach in your school

43
+ 0.3352 0.2926 0.0708017 0.8615

Have you attended
introductory course in
basic  computer

43
+ 0.7334 0.7142 0.0683607 0.856

Have you attended
advance  course in basic

43
+ 0.4737 0.4385 0.0698606 0.8594
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computer application
have you attended
course in Internet

43
+ 0.4295 0.3975 0.0705506 0.8604

Do  You  Own
Equipment Specific for
ICT Training

43
+ 0.3937 0.3582 0.0706371 0.8608

Course on Pedagogical
Use of ICT in teaching

43
+ 0.3636 0.3272 0.0708516 0.8612

Subject Specific Training
43
+ 0.4057 0.3687 0.0704309 0.8605

Course on Multimedia
43
+ 0.4224 0.3852 0.0702538 0.8602

Participate on Online
Community/Blogs

43
+ 0.4810 0.4455 0.0697533 0.8593

ICT Training provided by
ICT Staff

43
+ 0.7760 0.7565 0.0672666 0.8542

Others Professional
development

43
+ 0.4755 0.438 0.0696569 0.8593

Does Your school
Provide Address to
Teacher

43
+ 0.1651 0.1292 0.0723356 0.8638

Does Your school
Provide Address to
Students

43
+ 0.3710 0.3314 0.0706113 0.861

Does Your school
Provide Address to
Others Staffs

43
- 0.2296 0.1881 0.0717536 0.8631

Service Computer using
ICT /Technology
coordinator

43
- 0.2033 0.1586 0.0718958 0.8636

Do You use any
Electronic Register in
your school?

43
+ 0.3914 0.3539 0.0705381 0.8607

Do you use any Content
Management System in
your school?

43
+ 0.3075 0.2626 0.0709688 0.862

Do your school Library
Connected in Internet

43
+ 0.2561 0.21 0.071402 0.8629

Service Computer From
Outside the  School

43
+ 0.6292 0.5852 0.0664951 0.8549

In sufficient Number of
Internet -connected
computer

43
+ 0.7615 0.7179 0.0623148 0.8493

Insufficient Number of
internet -Connected
Computer

43
+ 0.3082 0.2406 0.0701865 0.863

Insufficient Internet
Bandwidth or speed

43
+ 0.5228 0.4559 0.0666031 0.8577

Insufficient Number of
Laptop

43
+ 0.6749 0.6199 0.0638296 0.8526

School Computer is  Out 43 0.7476 0.7036 0.0628536 0.85
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of date +
Lack of adequate Skill of
Teacher

43
+ 0.7140 0.6646 0.0632726 0.8512

Insufficient technical
Support

43
+ 0.6612 0.6086 0.0645696 0.8532

Lack of adequate
Content/material for
teaching

43
+ 0.5355 0.4721 0.066599 0.8572

Most parent not in fever
of Using ICT

43
+ 0.6108 0.5592 0.0660237 0.855

Most teacher not In fever
of using ICT in school

43
+ 0.4226 0.358 0.0686135 0.8603

Lack of Interest of
teachers

43
- 0.0795 0.0021 0.0731255 0.8693

No Unclear Benefits of
using ICT for Teaching

43
+ 0.0455 -0.0545 0.074104 0.8746

Using ICT in School is
Not a Goal

43
- 0.0003 -0.0972 0.074819 0.8755

Teachers Education
43
+ 0.1577 0.1011 0.0721527 0.8651

Secondary Schools
43
+ 0.3814 0.2837 0.0680207 0.8646

Test scale 0.0693035 0.8635

RESULTS AND DISCUSSION

Teachers’ and Students’ Basic Characteristics

The study collected data from 140 teachers and 545 students. Gender representation of the
respondents in Table 3 below, shows that among teachers, females accounted for 67 (43%)
whereas 73 (52%) were males. In the category of students, 307 (56%) of the respondents were
females and 238 (44%) were males. The higher proportion of female students to males is likely
attributable to the fact that three schools out of ten were girls’ schools, whereas the rest
combined both females and males.

Since not all respondents were able to answer all items in full, following a quality check for each
item and review of the analysis reports, the researchers decided to report on the responses
of teachers only. The results for research questions 1 to 4 are shown below.
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Table 3: Basic characteristics of teachers and students

S/N School

No. of Respondents

Teachers Students

Male Female Total Male Female Total

1 S1 6 10 16 87 90 177

2 S2 4 2 6 39 22 61

3 S3 9 3 12 34 15 49

4 S4 8 6 14 0 50 50

5 S5 4 16 20 0 15 15

6 S6 8 3 11 34 25 59

7 S7 14 10 24 0 50 50

8 S8 8 6 14 20 0 20

9 S9 8 5 13 14 25 39

10 S10 4 6 10 10 15 25

Total 73 67 140 238 307 545

Percent 52% 48% 100% 44% 56% 100%

Using mobile learning for improving performance in education

Q1: Can mobile learning improve performance in Mathematics subject?

The first research question sought to explore whether mobile learning could improve performance
in Mathematics.  Participants – students and teachers - were requested to express their degree of
agreement with each item on a three-point scale: Agree, Neutral (Neither Agree nor Disagree)
and Disagree [Table 4]. Only 458 participants responded, and their responses are summarized in
Table 4.

The results in Table 4 below show that the majority of respondents (83%) accepted that using
Mobile learning in continuing education would enhance teaching and learning. They believed that
better performance and high grades could be attained by using Mobile Learning (83.6%). Results
also negate the assertion that that increased use of ICT/Mobile learning (38.20%) would add
more problems related to forged certificates. Furthermore, results also indicate that culture was
not negatively correlated to the use of technology (34.30%). However, the majority of participants
reported that a controlled use of Technology in lower schools is required. Parry (2011) noted that
educators need to learn how to embrace Mobile devices both inside and outside the classroom.
Tablets preloaded with games, theories, and content could be a preference for lower school
students. However, in regard to managing ethical and culture issues, the literature shows that
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teachers can download video through their mobile phones and present them to students through
a TV set available in the classroom (Kafyulilo, 2013; Kafyulilo, Moses, & Rugambuka, 2012).

Table 4: Responses on the use of Mobile Learning in education

The findings in regard to attaining a higher grade in Mathematics using mobile learning in
secondary schools are consistent with the findings reported by da Costa & Lopes (2016) that
technology resources based on a variety of approaches that complement traditional methods,
enrich and widen the spectrum of conditions necessary to acquire and develop knowledge.
Technology use has been proven to provide an opportunity for changes aimed at meeting
students’ learning demand and has manifested itself in a shift in focus from teacher–centered
practice to student-centered learning. Mobile technology has accelerated the pace of learning
even more. However, Dias (2013) maintains that the context of digital technology requires a
different paradigm relevant for the teaching and learning process.

Accessibility to ICT Devices in education

Q2: Are students and teachers in secondary schools having access to ICT devices?

The second research question aimed at finding out if students and teachers could use ICT
devices in the classroom (such as mobile phones, laptops or desktop machines) in schools. The
sub question items were used to find out if teachers had attended relevant courses that equip
them with skills for preparation of lessons using ICT tools. Out of 140 returned questionnaires
among teachers, only 43 responses provided data relevant to this question.

Participants were requested to respond either yes or no to each sub-question. Generally, the
findings indicated that, in some schools, students had been allowed to use ICT while in some
classes they were not. The reason given is that some classes have to seat for national ICT
courses. In addition, some schools were already registered to take ICT courses while others
were not. The research results also indicated that 32.56% of teachers use laptops or personal
computers at school. It was also noted that some schools were pre-installed with computers and

Question
item

N= 458 Disagree Neutral Agree

Q1 Will lead to more students
continuing with education

50 (10.90) 27(5.90) 381(83.20)

Q2 Will lead to better performance
if used with traditional learning

79(17.20) 42(9.20) 337(73.60)

Q3 Will  help students get high
grades at the end of their
studies

49(10.70) 26(5.70) 383(83.60)

Q4 Will add more problems to
forged certificate

175(38.20) 86(18.80) 197(43)

Q5 Is the best way to increase
enrolment in education

67(14.60) 34(7.40) 357(77.90)

Q6 Will effect negatively our culture
of assessing information

157(34.30) 88(19.20) 213(46.50)

Q7 Will understand the concept of
mobile learning

53(11.60) 22(4.80) 383(83.60)
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some students were allowed to access these computers. It was further noted that 67.44% of
teachers use computers and the internet to prepare their lessons. Findings also indicated that
76.71% of teachers had attended basic computers literate courses but only 32.56% attended
advanced courses in ICT. Moreover, only 20.93% of teachers attended an Internet training course
and only 32.00% attended multimedia courses. In general, the results show that accessibility of
computer devices in the selected secondary schools is still low.

Table 5: Accessibility of ICT equipment (Responses from teachers)

Questions                            (N=43)
Yes No

N % N %
Q1 Are student allowed to use personal laptop? 14 32.56% 29 67.44%

Q2 Are students allowed to use personal mobile? 8 18.60% 35 81.40%

Q3 Do you use computer and internet for the
preparation of lesson? 29 67.44% 14 32.56%

Q4 Are students using computer? 21 48.84% 22 51.16%

Q5 Have you attended introduction Course in basic
computer? 33 76.71% 10 23.26%

Q6 Have you attended advance course in computer
application? 14 32.56% 29 67.44%

Q7 Have you attended a course in the internet? 9 20.93% 34 79.07%

Q8 Have you attended equipment specific training? 11 25.58% 32 74.42%

Q9 Have you attended any course in the use of ICT? 11 25.58% 32 74.42%

Q10 Have you attended subject specific courses in
computer? 13 30.23% 30 69.77%

Q11 Have you attended course in multimedia course 14 32.00% 29 67.44%

Q12 Have you participated in an online community
training such as blog? 15 34.88% 28 65.12%

Most secondary school teachers do not have access to ICT facilities for teaching, though they
privately use Internet services via social media such as WhatsApp, Instagram, Facebook and
Twitter. The research results revealed that the willingness to the adopt and use ICT tools in
schools had a positive impact regardless of the fact that they were not well equipped with ICT
tools and that they lacked adequate content material for teaching. The results suggest that more
effort from the Ministry of Education may be needed both in terms of awareness creation and
equipment support, especially at the infants’ level, hoping that in future those schools will reach a
level of self-sustainability.
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Factors Affecting the Use of ICT in Teaching and Learning

Q3: What are the factors affecting the use of ICT in teaching and learning?

The third research question aimed at exploring the factors that affect the use of ICT in teaching
and learning. Approximately 18.10% of the 43 respondents indicated that insufficient technical
support for teachers hinders the use of ICT in learning and teaching. On the other hand, 23.26%
responded that the available school computers were out of date. Further, 2.33% responded that
most parents and teachers were not in favor of using ICT in schools. Moreover, 20.93% of the
participants responded that there was insufficient Internet bandwidth for use. Regarding the item
“No or unclear-benefits to use ICT on teaching and learning”, 18.60% said not at all, and 55.81%
said there was little or unclear benefit to use ICT in teaching and learning. However, the findings
shown in Table 6 display an interesting pattern. The majority of respondents selected neutral in
their responses to all questions, implying that either they were truly not sure of the appropriate
answers or they were deliberately unhelpful.

Table 6: Factors that affect the use of ICT in teaching and learning

Factor /obstacles using
ICT at School

Disagree Neutral Agree
N % N % N %

1 Insufficient number of
computers 9 18.60% 27 62.79% 8 18.65%

2 Insufficient number of
Internet connected computer 6 13.95% 35 81.40% 2 4.65%

3 Insufficient internet
bandwidth in speed 9 20.93% 29 67.45% 5 11.63%

4 Insufficient number of
laptops 4 9.30% 26 60.47% 13 30.23%

5 School computers out date 5 11.63% 28 65.12% 10 23.26%

6 Lack of adequate skill of
teachers 6 13.95% 28 65.11% 9 20.95%

7 Insufficient    technical
support for teachers 5 11.63% 30 69.76% 8 18.10%

8 A lack of adequate contents
material for teaching 10 23.26% 31 72.10% 2 4.65%

9 Most parents not in favor of
using ICT in school 9 20.98% 33 76.75% 1 2.33%

10 Most teachers not in favor of
using ICT in school 8 18.60% 34 79.07% 1 2.33%

11 Teachers lacking internet 9 20.93% 31 72.09% 3 6.98%

12 No or unclear-benefits to use
ICT on teaching and learning 8 18.60% 24 55.81% 11 25.58%

13 Using ICT in school is not
our goal 8 18.60% 25 58.14% 10 23.26%
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Findings revealed by the study provide a picture of the factors affecting the use of ICT in teaching
and learning. Most of the factors have also been explored in several studies (Ndume, et al.,2008;
Sanga, et al., 2013; Kisanga and Ireson, 2015). These studies show that an insufficient number of
computers/laptops in primary schools in Tanzania has been a dominating factor and this can be
attributed to financial constraints and lack of a maintenance culture in the society. For example, in
some of the selected schools, the study found that even the few available ICT equipment were
not functioning well. One of the reasons raised was lack of proper maintenance. Another
interesting finding that could hinder the use of ICT devices in education is that most of the
teachers selected the neutral category for their response, indicating the possibility of mixed
feelings about using ICT in schools. This result can imply that some control measures/strategies
need to be in place to ensure that students are truly using ICT for education purposes and not
otherwise.

The attitude of teachers towards mobile learning

Q4: What are teachers’ attitudes towards mobile learning?

The fourth research question sought to explore teachers’ attitude towards mobile learning. When
asked about their feelings and the feelings of others about mobile learning, the majority of the 54
teachers that answered the question (66.70%) responded positively, implying they were aware of
mobile learning and would use it. However, 27.8% of the respondents expressed reservation
towards the use of mobile technology in learning. The researchers are of the view that the
respondents doubt could decrease with an increase in the awareness of mobile learning.
Generally, teachers showed positive attitudes when they were asked about their students’ feeling
towards mobile learning. About 52% responded positively to this question. Table 7 shows the
summary of the results on different questions in relation to teachers’ attitudes towards mobile
learning.

Table 7: Teachers’ attitude towards Mobile learning

Question
Item

(N=54) Low Moderate High

Q1 How would you rank your feeling
and of other people you know about
Mobile learning

3 (5.60%) 15 (27.80%) 36 (66.70%)

Q2 My feeling toward Mobile learning 2 (3.70%) 9 (16.70%) 43 (79.60%)

Q3 My thought about other people’s
feeling towards mobile learning

4 (7.40%) 20 (37.00%) 30 (55.60%)

Q4 My thought about my students’
feeling towards mobile learning

4 (7.40%) 22 (40.70%) 28 (51.90%)

Consistent with Kisanga’s (2016) finding, our findings reported in Table 7 revealed that about
80% of the teachers had high attitudes towards mobile learning, whereas only 4% had low
attitudes. The high attitude level indicated by the majority of teachers could be attributed to their
experience in using mobile phones. Data retrieved from secondary sources shows that the
majority of people (including teachers) in Tanzania own mobile phones (TCRA, 2017). Few
teachers showed uncertainty/low feelings toward mobile learning. The finding may likely be
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attributed to lack of proper policy/measures of using mobile phones in secondary schools in
Tanzania.

A Prototyped Model

To achieve the objective of enriching learning and performance in mathematics in secondary
schools, a mobile learning model and a prototype tool which is a web mobile application system
has been developed. Two research theories were considered in the design: Social constructivist
theory and activity theory supported by another study done by Norman (1999) which
emphasized the device, learner, and social aspects as the key factors to be considered in
designing mobile learning. Thus, the design focused on easy access to technology,
connectivity, integration, ownership as well as institutional support. The system was developed
in the Eclipse integrated development environment (IDE) using the Android software development
kit (Android SDK Tools). The application is targeted at any Android mobile device running at least
Android 2.2, which corresponds to API level 8 up to the latest Android SDK Version. At the time of
writing this report, Android 9 (Android Pie) API level 19 was the latest Android SDK Version in
use.

All users of the system must register themselves into a system and some special users (teachers,
and academic principals) can be registered by the system administrator to avoid distorting and
manipulating their identity (using fake identities), especially when considering the sensitivity of the
category itself. All the testing done on the client side of the application was carried out on an
Android mobile device, the Samsung Galaxy Trend. The screen of the mobile phone was printed
and saved to a file with the help of the DroidAtScreen software program. Figure 4 displays some
simulation slides.

Figure 4: Simulated slides
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Several technologies and tools were used in the development of this system. They include:
Android, Java, PHP, MySQL, JSON, phpMyAdmin and the Android mobile phone.

The results of the study suggest that while teachers would like to use mobile technologies to
improve student learning in mathematics, teachers require face-to-face support to really change
their behavior. No one is going to change a teacher’s educational outlook or philosophy with a
few text messages. The traditional methods of teaching Mathematics promise little in the learning
of Mathematics. Based on the results of the present study, teachers should encourage the use of
ICT to students so as to maximize its positive impact. The ICT has to be a key pivot in the
production, transfer and use of knowledge (Swarts and Wachira, 2010).

CONCLUSION AND RECOMMENDATION

Results from the study have shown that there is a need for development and implementation of
mobile learning for secondary schools in Tanzania. The effective use of Information and
Communications Technology (ICT) in developing countries like Tanzania is crucial for supporting
education and overcoming the challenges that are being encountered in the education sector.
The poor performance in Mathematics has been a critical issue for some years in the different
secondary schools in Tanzania. Mobile learning in the teaching and learning of Mathematics is
practical, possible and viable.

From the research results, it can be concluded that mobile learning is needed in Ilala Municipal
secondary schools and Tanzania at large. The role of government in establishing ICT facilities at
schools cannot be ignored as participants noted that most schools have limited resources that
cannot allow the establishment of ICT. The researchers recommend that schools should focus on
self-sustainability by making the labs accessible. Tanzania and other developing economies
cannot afford to push aside these issues. There is no better place than in schools where ICT
should be embraced.

Therefore, we found that there is a need for more effort by the government through the Ministry of
Education and Technology towards adoption of mobile learning, by promoting this tradition
among different education levels. Training seminars regarding mobile learning issues have to be
organized that are aimed at increasing IT literacy among educational professionals. On the other
hand, inadequate support and budget limitations are the most common challenges facing the
system and thus, it is recommended that attention be given to these challenges.
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