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ABSTRACT

Mobile technology opens a new avenue for teaching and learning mathematics in schools in the
21 century. This study determined the effects of using a mobile application in teaching
mathematics among Grade 8 students of a public national high school, Cebu City, Philippines. The
researchers used the quasi-experimental method of research using the pretest-posttest design. It
used two groups of subjects with 40 students per group. The students were enrolled in Grade 8
mathematics. Frequencies, simple percentage, mean, standard deviation, rank, and t-test were
used to treat the gathered data. The study revealed that there is an increase in the posttest scores
of the control and experimental groups. It was concluded that the use of the mobile application
in teaching mathematics to Grade 8 students had helped enhance students’ achievement and
learning. The researchers recommend that the proposed action plan be used and monitored to
help students in mathematics.
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INTRODUCTION

The primary focus of appropriate teaching is to bring about a desirable change in the behavior of learning.
It is brought about by the teacher using teaching strategies to achieve the objectives of the lesson. This makes
teaching more difficult yet very challenging because it requires different methods and techniques for different
learner abilities and behavior.

As a science, teaching also requires knowledge of scientific discoveries regarding the teaching-learning
process, the objectives of the lesson, subject matter and the nature of learners (Angeli & Valanides, 2009;
Niess, 2005). Teachers who believe in this point of view consider knowledge and applications of techniques
already tested to bring about learning as a vital tool in their success as teachers (Stigler & Hiebert, 2009;
Sadik, 2008).

According to Etcuban (2013) that teachers are at the forefront of every learning institution. They teach
and nurture the minds of students. Proserpio and Gioia (20007) added that teachers are responsible for
understanding the needs, interest, and capabilities of the students so that they may intelligently provide for
these needs most economically and practically. Furthermore, Sung et al. (2016) say that teachers must choose
a teaching device for students to achieve well in class such as using mobile apps in teaching mathematics.

In the fields of teaching and learning, to be dominant is essential, in any case, to guarantee that both the
substance of one is instructing and its style of introduction are reasonably coordinated to the requirements
and interests and capacities of the people being educated. This requires a comprehensively based - innovative
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approach in which careful consideration is paid to the social and mental conditions under which instructing
and learning happen.

Versatile innovation assumes a necessary part in the field of instruction (Sha et al., 2012). Students can
easily access the whole world of information with mobile apps (Khaddage et al., 2011; Caudill, 2007). No need
for them to carry loads of books to school and is environmentally friendly as well. It is an accepted fact that
children these days are very much comfortable with electronic gadgets and equipment and the need to use
these gadgets and equipment in teaching is highly evident. Children learn quickly through games and sporting
activities; iPhone and Android apps are the way to go these days.

The researchers have observed students’ low level of achievement in Mathematics. These students
performed better on rote learning and poorly on items that require comprehension, and problem-solving skills.
With this in mind, the researchers would like to investigate whether a mobile application is of great help in
teaching mathematics to Grade 8 students from a public national high school. Also, this could be an
instructional tool in the teaching of Linear Equations for a better teaching-learning experience that could be
utilized by all types of learners.

FRAMEWORK

This study is based on the Anchored Instruction of John Bransford (1990). Anchored instruction is
technology-based learning that has been developed by the Cognition & Technology Group at Vanderbilt
(CTGV) under the leadership of John Bransford. The theory focused on the development of interactive
videodisc tools that encouraged students and teachers to pose and solve complex, realistic problems (Hmelo-
Silver, 2004; Shyu, 2000). The video materials serve as anchors for all subsequent learning and instruction
(Brown, 2006; Kritzenberger, 2004). The design of these anchors was entirely different from the design of
videos that were typically used in education (Phillips et al., 2005; McNeese et al., 2002). It was to create
exciting, realistic contexts that encouraged the active construction of knowledge by learners (Tan, 2003). The
use of interactive videodisc technology makes it possible for students to easily explore the content and provide
realistic roles to enhance the learning process (Naismith et al., 2004).

The Cognitive and Technology Group at Vanderbilt (CTGV) has developed a set of interactive videodisc
programs called ‘Jasper Woodbury Problem Solving Series. This program involves adventures in which
mathematical concepts are used to solve problems (Dede, 2008).

Learning occurs in a pro-social but informal setting (Hromek & Roffey, 2009). This suggests that learning
takes place through social relationships, within a cultural milieu and by connecting prior knowledge to the
new context (Bonk & King, 2012). Barab and Plucker (2002) argue that learning is situated and embedded
within activity, context, and culture. It is also usually unintentional rather than deliberate. Zhao and Kuh
(2004) enunciated that students are more inclined to learn by actively participating in the learning experience.
For learners, the mobile app is beneficial to learn from essential to advanced topics of any topics (Mouza &
Barrett-Greenly, 2015). According to Ally (2009) that the use of the mobile app for teaching and learning
reduces paper usage. Thus, it is cost effective as well.

Franklin and Peng (2008) directed an instance of concentrate in which iPod Touch was utilized to help
center school understudies find out about mathematical conditions and, precisely, the idea of slant, supreme
esteem, and disposal. The improvement of math motion pictures for use on the iPod Touch gave understudies
free methods for casual math learning past the long stretches of the classroom. While the investigation
investigated the utilization of cell phones in an eighth-grade math classroom, the exercises learned are
priceless to those looking to actualize portable innovations to help to instruct and learning with standard
programming, for example, iMovie, PowerPoint, and iTunes.

Educators who endeavor to utilize request based, understudy focused instructional errands confront
challenges that go past distinguishing all around composed undertakings and setting them up suitably in the
classroom (Stein et al., 2008). They likewise included that educators must not just endeavor to see how
understudies are comprehending the errand yet also start to adjust understudies’ different thoughts and ways
to deal with accepted understandings about the idea of arithmetic.

A variety of media can perform most instructional functions. Teachers, printed materials, films, mobile
phone, and even computers may do equally well at explaining, illustrating or testing student’s knowledge of a
phenomenon, a concept or a rule (Rosen, 2010). Electronic media has become not merely tools, but the building
blocks to a more efficient and exciting environment (Prahalad & Ramaswamy, 2003).
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Johnson et al. (2016) found out that learning programs that use web-based teaching offer, students, more
adaptability to learn at their own pace and at convenient times, reduced travel time and additional
opportunities for reviewing course materials. Barak and Rafaeli (2004) say that students perceived web-based
learning a tool that provides them with an opportunity for improvement of self-analysis and critical thinking
as well as for sharing information with peers. The prominence of shrewd cell phones is developing quick
(Iansiti & Richards, 2006). These computerized gadgets speak to another age of innovative apparatuses that
offer striking access to content, and open doors for imaginative utilize even by youthful kids (West, 2013)

Cell phones and tablets are among of the six new rising advances that may significantly affect instructing,
learning, and research in necessary training (Chan, 2006). Particularly in the subject matter of mathematics,
Ruthven and Hennessy (2002) made a comparison between the learning outcomes of computer-based teaching
and mathematical thematic teaching. Compared to the traditional thematic teaching method, results showed
that computer-assisted learning might significantly improve the advancement of scientific aptitudes and the
development of a more profound perceptual ability for the pupils (Jonassen & Grabowski, 2012; Jimoyiannis
& Komis, 2007).

Consequently, according to Bennett and Maton (2010), youthful youngsters can be depicted as advanced
locals since they are experiencing childhood in the computerized world. The viability of an online intuitive
mixed media learning apparatus versus message, content pictures, and sight and sound learning clarifications
on math accomplishment, math self-adequacy, and understudy fulfillment (Means et al., 2009; Roschelle et
al., 2000).

Intuitive sight and sound gathering understudies were happier with the strategy for learning revealed the
method to be pleasant and additionally energizing and gave fair criticism. Online interactive multimedia
learning is a realistic and creative method of teaching (Caplan & Graham, 2004; Zhang et al., 2004). It is
claimed that the use of manipulative not only increase students’ conceptual understanding and problem-
solving skills but also promotes their positive attitudes towards mathematics (Drent & Meelissen, 2008;
Feiman-Nemser, 2001). Pollara and Broussard (2011) conducted several studies to evaluate the mobile
learning application and found it to be positive and indicated several benefits of using mobile devices for
learning including an increase in achievement, productivity, engagement, and motivation.

Versatile advancements are assuming an inexorably critical part in understudies’ scholastic lives. Gadgets,
for example, cell phones, tablets, and digital book perusers associate clients with the world in a split second,
increasing access to data and empowering intuitiveness with others. Applications that keep running on these
gadgets let clients devour as well as find and deliver content. Accordingly, they keep on transforming how
understudies learn and also impact their learning inclinations, both inside and outside the classroom.

With the above theories and literature, the use of mobile application was conceived to be appropriate for
students to be utilized in teaching mathematics, as this would help students to become motivated learners
and self-directed individuals.

OBJECTIVES OF THE STUDY

This study determined the effects of using a mobile application in teaching mathematics among Grade 8
students of a public national high school, Cebu City, Philippines. Accurately, it answered the: 1) Profile of the
students concerning age, sex, and achievement in Grade 7 mathematics; 2) Students’ achievement in
mathematics significantly affect the corresponding pretest scores of the two groups; 3) Students’ achievement
in mathematics significantly affect the corresponding post-test scores of the two groups; and 4) Significant
relationship between students’ pretest and posttest scores of both groups.

METHODOLOGY

The researchers employed the quasi-experimental method of research using the pretest-posttest design.
There were two groups in this study, the experimental group, and the control group. They correspond to the
two sections of Grade 8 level, and the teacher was the researcher herself. The locale of the study is in a public
national high school situated in Talamban, Cebu City, Philippines. The research subjects were the two sections
of Grade 8 students of 40 per section. To make the two groups comparable, the subjects were given a
standardized test as a pre-test. Scores were masterminded from most noteworthy to least, after which the
mean normal and standard deviation were processed. The group classification was done using the tossing of a
coin, where the head represents the control group and tail represents the experimental group.
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The standardized questionnaires on Linear Equations were downloaded from the Google free app at
https://goo.gl/FQJsBW. It was conducted twice in both groups. The first set of standardized Linear Equation
Questionnaires was given before the treatment was applied, this served their pre-test. Two months after the
application of mobile app in addition to conventional teaching method, the second set of standardized test
questionnaires was again conducted to both groups this time it served as their posttest.

In the identification of groups, the researchers tossed a coin in assigning the experimental and control
groups randomly. The control group was exposed to the traditional method of teaching, while the experimental
group to mobile application in addition to the conventional method of teaching mathematics. Both groups were
given the same topic, finding the equation of a line, which covered ten teaching hours, excluding the pretest
and posttest.

The control group was exposed to a purely lecture-discussion method using chalk and board. There were
also some problem exercises, instructional materials but no electronic gadget of any kind was used. The
experimental group was subjected to seven hours of lecture-discussion, three hours exposed to the mobile
application. The three-hour exposure to the mobile application was interrupted once in a while for further
discussion and emphasis of the lesson. It also includes the downloading and orientation on how to use this
mobile application Since students in the experimental group were all technologically equipped with cellular
phones/smartphones and were literate in manipulating these gadgets, only a few minutes was spent for such
orientation. The researchers provided the students with exercises for them to work on using the downloaded
application specifically the equation of a line. Every student in the experimental group was given an equal
opportunity to demonstrate how to find the answer to the given exercise. The two groups underwent a pretest
and a posttest where scores are statistically evaluated to determine the possible effects of using mobile app as
an instructional tool in finding the equation of a line.

During enrollment, all incoming Grade 8 students were required to submit student’s profile and Form 138
to the Guidance Office. The teacher handling the two sections is also controlled. The student’s profile and
average grade in Mathematics 7 were utilized to determine the subjects’ profile regarding 1Q, interest, and
motivation. Before administering the experimental treatment, both groups were subjected to a pretest. The
researchers checked the test papers and the scores were announced to the students. After three weeks, where
the control group was subjected to the conventional method of teaching and the experimental group to the
mobile application in addition to the conventional method, a posttest, which was precisely the same as the
pretest, was given to both groups again. Likewise, the teacher researchers corrected the test papers, and the
scores were collected for statistical treatment using frequency, simple percentage, mean, standard deviations,
rank, and t-test were used to treat the gathered data.

RESULTS AND DISCUSSIONS

Table 1 presents the gathered data from the two groups. These data include their age, sex, and final grade
in Math 7.
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Table 1. Profile of the Research Subjects

Groups
Control Experimental
(n =40) (n =40)
f % f %
A. Age (in years)
12 2 5.00 0 0.00
13 8 20.00 9 22.50
14 25 62.50 23 57.50
15 4 10.00 5 12.50
16 0 0.00 1 2.50
17 1 2.50 0 0.00
18 0 0.00 2 5.00
Mean: 13. 875 14.150
StDev: 0.853 1.122
B. Sex
Male 15 37.50 16 40.00
Female 25 62.50 24 60.00
C. Grade in Math 7
95 - 100 (Excellent) 2 5.00 1 2.50
90 - 94 (Very Good) 6 15.00 4 10.00
80 - 89 (Good) 32 80.00 35 87.50
Mean: 85.775 85.800
StDev: 4.016 3.824

The table shows that more than 50% of the students’ age in both the control group and experimental group
fell under the age of 14 years old. This is the right age of Grade 8 students, as mandated by the Department
of Education (DepEd), the age entry for junior high school is 12 years old, and that they turn 13 years old
during their Grade 7 level, but there were some of these students had just turned 12 years old before
enrollment, their birthdays could be April or May. Students, whose age fell between 15 to18 years old, had
been a repeater, or a dropout during their elementary education. From the above data, it can be implied that
respondents in both groups were equivalent regarding age levels. Most of them were of the same age category
which means respondents can be classified as teenagers.

Also, the table shows that there were 15 males and 25 females that belonged to the control group while
there were 16 males and 24 females in the experimental group. The Philippine Statistics Authority in their
2013 survey revealed that there were more male children and youth who were out of school than female. The
top reasons for not attending school are lack of personal interest and insufficient family income. Thus, the two
groups were comparable concerning their gender.

Further, it revealed that majority of the respondents in both groups fell under the category Good, which
grade ranges from 80 to 89. This could mean that their mathematics background in their previous years was
not so strong. Watts et al. (2014), found out that preschool mathematics ability predicts mathematics
achievement through age 15, even after accounting for early reading, cognitive skills, and family and child
characteristics. Moreover, they found out that growth in mathematical ability between age 54 months and
first grade is even stronger predictors of adolescent mathematical achievement. Furthermore, the table shows
that most of the respondents were average as to analytical capabilities. It further implies that both groups
were equivalent and comparable regarding their final grades in Mathematics 7.

Table 2 presents the results of Grade 8 mathematics of both groups.
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Table 2. Students’ Achievement in Grade 8 Mathematics

Control Group Experimental Group
(n =40) (n =40)
Pretest Posttest Pretest Posttest
Scores Description f % f % f % f %
32 - 40 Excellent 0 0.00 23 57.50 0 0.00 21 52.50
24 - 31 Very Proficient 1 2.50 9 22.50 0 0.00 19 47.50
16 - 23 Proficient 9 22.50 8 20.00 7 17.50 0 0.00
8-15 Less Proficient 25 62.50 0 0.00 31 77.50 0 0.00
0-7 Poor 5 12.50 0 0.00 2 5.00 0 0.00
Mean: 12.450 30.950 12.450 32.150
StDev: 4.332 6.168 3.281 3.704

Table 3. Significant Relationship Between Grade 8 Math and Pretest Scores

Group r Strength t-Value df Critical Value Significance Decision
A. Control
Grade 8 Math 0.203 Weak 1.228 38 2.024 Not significant Ho Accepted

Pretest Scores

B. Experimental

Grade 8 Math -0.078 Little -0.482 38 2.024 Not significant Ho Accepted
Pretest Scores

The table revealed that the pretest scores obtained by the respondents of both groups have an equal mean
of 12.450 (very low). This implies that there is a need for improving their mathematical skills. More practice,
drills, examples, assignments as well as board works were needed to help sharpen the analytical capabilities
of the learners.

Furthermore, the table shows an increasing result of the posttest scores of both groups. It implies that
there was an increase in learning among students of both groups. Based on the table, the control group got a
mean score of 30.950 and a standard deviation of 6.168 in their posttest. Whereas, the experimental group got
a mean score of 32.150 and a standard deviation of 3.704. Thus, it further connotes that the mobile application
has contributed to an enhanced students learning.

According to Rossing et al. (2012), The developing utilization of versatile innovation on school grounds
proposes the eventual fate of the classroom, including learning exercises, investigate, and even understudy
workforce correspondences, will depend intensely on portable innovation. Park (2011) says that as mobile
devices are becoming increasingly ubiquitous, many teachers have incorporated the technology into their
teaching and learning environments.

Table 3 shows the test of the significant relationship of pretest scores of both groups.

The table shows the relationship between the Grade 8 mathematics and pretest scores of the two groups
of students. Further, it presents that the mean average of the control group in their Grade 7 mathematics is
85.775 whereas for the experimental is 85.800 and the mean score in their pre-test is 12.450 for both groups.
The data revealed that the grades of students in the mathematics of both groups have no significant differences
from the results of their pretest scores.

The study of Midley et al. (1989) found that the rate of change within the school year in students’
expectancies, perceived performance, and perceived task difficulty in mathematics, depending on teacher
efficacy before and after the transition. Students who moved from high- to low-efficacy math teachers during
the transition ended the junior high year with the lowest expectancies and perceived performance and the
highest perceptions of task difficulty.

Table 4 shows the test of the significant relationship of posttest scores of both groups.
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Table 4. Significant Relationship Between Grade 8 Math and Posttest Scores

Group r Strength t-Value df Critical Value Significance Decision
A. Control
Grade 8 Math 0.240 Weak 1.524 38 2.024 Not significant Ho Accepted

Posttest Scores

B. Experimental

Grade 8 Math 0.118 Weak 0.732 38 2.024 Not significant Ho Accepted
Posttest Scores

Table 5. Significant Relationship Between Pretest Scores and Posttest Scores

Group r Strength t-Value df Critical Value Significance Decision
A. Control
Pretest Scores 0.406 Moderate 2.739 38 2.024 Significant Ho Rejected

Posttest Scores

B. Experimental

Pretest Scores 0.140 Weak 0.872 38 2.024 Not significant Ho Accepted
Posttest Scores

Table 4 presents the relationship between Grade 8 Mathematics and posttest scores of both the control
and experimental group. The table reveals that computed r-values have a weak positive relationship between
the Grade 8 mathematics and their scores in the post-test. Also, it is revealed that both groups have no
significant differences from the results of their posttest scores.

The study of Clark (2015) revealed the student participants responded favorably to the intervention and
experienced an increase in their engagement when compared to the traditional classroom experience.
Regarding academic performance, no significant changes were demonstrated between the intervention and
those taught in a traditional classroom environment.

The study of Hill et al. (2005) explored whether and how teachers’ mathematical knowledge for teaching
contributes to gains in students’ mathematics achievement. They found that the mathematical knowledge of
teachers was significantly related to student achievement gains in both grades after controlling for the crucial
student- and teacher-level covariates. As indicated by Fuchs et al. (2005) say that mentoring diminished the
commonness of math incapacity, with pervasiveness and seriousness changing as a component of a
recognizable proof technique and math area. Consideration represented extraordinary fluctuation in
anticipating every part of end-of-year math execution.

Table 5 shows the test of the significant relationship of pretest and posttest scores of both groups.

The table reveals increasing results in their posttest for both groups. It further implies that there is an
increase in learning among Grade 8 students. The results indicate the acceptance of the null hypothesis, which
says that there is no significant difference between students pretest and post-test scores of the control group.
The results indicated a significant improvement of the achievement of the experimental versus the control
group. Students who used the games in their classrooms and school labs reported greater motivation compared
to students who played the application only in the school labs. Prior knowledge in mathematics did not play
significant roles in the achievement of the experimental group.

The findings of the study of Cheung and Slavin (2013) suggest that educational technology produced a
positive, though small, effect. Kaloo and Mohan (2012) reveal that the students were able to improve their
performance and they were excited about using a mobile device for learning. They adapted well to using this
method of learning for the first time. The students who improved were those who had done algebra in a
previous school term but may have been failing the subject. However, the application did not make a
significant impact on students who were learning the algebraic content for the first time.

CONCLUSIONS

The study concluded that the use of the mobile application in teaching mathematics to Grade 8 students
in a public national high school by using the mobile application had somehow helped enhanced students’
achievement and learning. In line with the quality education, the administrator should enforce and include
the use of the mobile application in carrying out learning to its maximum. The teacher must also equip with
the latest trend for learners to become globally competitive.
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RECOMMENDATIONS

The researchers recommend that the: 1) DepEd must review the competencies to be covered in every
grading period because there are competencies which are too many that teachers cannot satisfactorily tackle
it with the learners; 2) School administrator should conduct surveys and use these to determine which topics
are appropriate for professional development; 3) Subject coordinators must guide and assist teachers in the
making of teaching tools and in the choice of teaching strategies that are appropriate for the kind of learners;
4) Teachers in mathematics should be sent to seminars, workshops, and conferences to update their teaching
strategies in order to make them more innovative in making learning fruitful and enjoyable; and 5) Students
must have regular access to technologies that support learning so as to advance their mathematical thinking,
reasoning, problem-solving, and communication skills.
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