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Abstract—The popularity of physics, as well as the interest in the field, seems to be declining in the school worldwide from year to
year. Teachers are likely to hold beliefs about teaching and learning and use of ICT tools which are additional instruments considered
in the teaching and learning practice. The increase in ICT development gives wide opportunities in its use to improve the learning
performance. The study aims to find out a realistic picture of the teaching-learning constraints of teachers in the use of ICT especially
those with certain beliefs in its use. It is the qualitative research using triangulation method. This study involved physics teachers,
principals, and physics students from Indonesia and Philippines. The result showed that almost all physics teachers in Indonesia and
Philippines belief that ICT has many benefits to enhance learning. The supporting regulation from school management is needed to

encourage the teacher to use ICT in their learning activities.
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l. INTRODUCTION

ICT development is growing rapidly. ICT is the
driving factor for the growth of various sectors of life in
many countries [1, 2]. The influence of this technology in
learning is also significant for the improvement of
learning performance [3, 4]. Many studies have shown
the success of the use of ICT in learning to improve
learning performance in various education aspects. These
studies show there are positive impacts at the level of the
class [5, 6], community [7], and a larger area [3]. But it is
undeniable that there is still controversy by teachers
related to the use of ICT, especially mobile technology in
schools. On the other hand, teachers’ ICT literacy will
also determine how ICT can be used optimally in
learning at school [8, 9]. Teachers have not fully believed
to use ICT in learning.

The interest of students in studying physics decreases
from time to time. This phenomenon occurs in various
countries around the world. This trend requires
anticipation included in the learning interaction between
teachers, students, and material through certain media
[10]. Utilization of ICT in physics education is done for a
variety of learning activities such as research laboratories
through the use of specific models, simulations and
animations for certain experiments in order to improve
understanding of a concept or the laws of physics,
material delivery or learning strategies, as well as a
learning management system. On the daily school
activities, sometime school does not have a policy for the
utilization of this technology. There are schools which do
not allow an opportunity for teachers and students to use

ICT in learning by prohibiting students to carry their
gadgets in school.

The success of the use of ICT in learning physics is
determined by teacher beliefs about the benefits of ICT in
learning. This confidence will drive the teachers to
improve their skills in ICT, to decide the learning
strategy using ICT, to motivate students, and to manage
the interaction of learning [9]. Nowadays, students as a
digital native have good literacy on ICT. Students will be
easy to adapt the ICT based learning when provided a
conducive environment and supported by school [11, 12].
Thus teachers' confidence will be crucial in the process of
adoption of ICT in classroom learning.

From the background, the identified problem are
teachers have not fully believed to use ICT in learning,
some school does not establish the policy of using ICT on
learning at school, and some school and teacher do not
allow students to bring their gadget at school. Based on
the problem identification, the problem is how the
teachers’ belief in using ICT on learning to enhance
student learning performance. The study aims to find out
a realistic picture of the teaching-learning constraints of
teachers in the use of ICT especially those with certain
beliefs in its use. The study must be able to answer the
following questions:

a. Do teachers have proper ICT literacy?

b. Do teachers believe that integrating ICT in teaching
and learning will improve learning performance?

c. What are the teachers’ activities in their classroom in
using ICT in the teaching process?
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Il. LITERATURE REVIEW

A. Teacher belief

Teacher beliefs play critical roles in technology
integration [13]. Additionally, one can argue that
constructivist pedagogical belief of teachers about
teaching and learning are a significant factor in
determining patterns of technology use in classrooms.
Teachers who held constructivist pedagogical beliefs
successfully integrated technology into instruction.
Teachers who have strong constructivist pedagogical
belief were more likely to use technology in the
classroom than teachers who have traditional pedagogical
belief.

Teacher who held constructivist-oriented pedagogical
beliefs asked students to complete small research projects
using assigned websites, and conducted group
discussions using some gadget [6]. Students also worked
well together and made meaning of information or data
using technology that was seen by students as an
information resource, data collection tool, simulation
tool, and scaffolding tool. These studies suggest that
teachers who hold constructivist-oriented pedagogical
beliefs can help students think, interact, and reflect using
technology in learning environments [4, 7]. These
teachers can also overcome barriers to integrating
technology into instruction for effective teaching [9]. In
summary, the correlation between teacher pedagogical
beliefs and teaching activities when using technology
varies among studies, underscoring the importance of
considering the factors associated with teacher decisions
to employ technology in their classrooms.

B. Teaching activities for technology integration

The use of technology in classrooms can be defined
and determined in various ways. For instance, who
constructed a scale that determined how often teachers
used computers in a classroom, classified activities using
computers during teaching into the following eight types:
encouraging collaborative learning; using computers for
differentiation activities; encouraging students to improve
their skills; requiring students to complete assignments
on a computer; using a computer as a demonstration tool;
using a computer as an instruction tool; encouraging
students to search for information on the Internet; and,
teaching students about the possibilities of computer use
[10]. Except for enhancing student computer skills, these
teaching activities involve lecture-based or transmission
oriented activities and constructivist- or learner-based
activities [7, 9]. The former reveals a phenomenon in
which teachers use computers to present instructional
material, while the latter is an active situation in which
students are encouraged to participate in learning tasks,
including collecting, analyzing, and presenting
information [11.

The contemporary issue of technology integration is
generally focused on facilitating student development of
conceptual understanding through instructional processes,
during which teachers require active engagement with
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complex academic content [6, 14]. During constructivist
learning processes, teachers act as coaches or facilitators
rather than lecturers. During learning, students use in-
depth questioning to acquire information, and interact
with classmates. When students work in small groups,
they can contribute to a common understanding and
develop their verbal and social skills. Differing from
individual learning, students working in small groups are
familiar with sharing personal opinions, and know where
to find information and how to identify data.

C. Factors associated with technology integration

The factors influencing teacher decisions about
technology integration have been identified as teacher
professional development and training, administrative
support,  positive  school environment, adequate
technological resources, technology access, technical
assistants, adequate planning time, sustained funding for
technology, instructional styles, attitudes toward learning,
pedagogical beliefs, and personal characteristics [3, 4].
Additionally, the attitude of the principal, colleague
influence, and parental involvement were identified as
factors influencing teacher technology integration.
Factors influencing technology adoption were responding
to external requests and expectations of others, increasing
student attention, using the basic functions of technology,
relieving physical fatigue, class preparation and
management, and using enhanced technology functions.
Many external factors, such as teacher training and
availability of technology, are likely not problems as
many technology-based programs have been funded by
government [5, 7, 9]. Therefore, pressure to teach all
textbook content and help students achieve high exam
scores may also affect technology use.

I1l. METHODOLOGY

It is the qualitative research using triangulation
method. Schools which used in this study were selected
using purposive cluster sampling. This study involved
physics teachers, headmasters/ principals, and physics
students each from Indonesia and Philippines.

A. Quesionnaires

Questionnaires were answered by teachers of physics
subject. The questionnaires are consist of the derivative
of the research question, as presented in table 1 below.
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TABLE I. QUESTIONNAIRE STRUCTURE

Do teachers have proper ICT literacy?

Which application has teacher mastered?

Which gadget does teacher use to support his/ her
teaching and learning activities?

Does teacher ever undergo ICT training or education
regularly?

Do teachers believe that integrating ICT in teaching and
learning will improve learning performance?

Does physic teacher allow student to use their gadget
(smartphone/ tablet/ laptop) in their classroom?

Is there an administrative policy in the school process in
the integration of ICT on teaching and learning process?

What internet connection is available in school?

What are the teachers’ activities in their classroom in
using ICT in the teaching process?

What learning management system (or other system to
support learning) used in physics learning activities?

What activities are used to support Physics learning?

How many times does teacher use ICT in Physics
learning per semester?

B. Participants

The data of this research are collected from 3 schools
(1 from Philippines, and 2 from Indonesia) as a case
study of this observation. Table 2 shows the participant
profile.

TABLE II. PARTICIPANT PROFILE
Participants Indonesia Philippines Sum
Student
Male 48 0 48
Female 60 36 96
Sub total 108 36 144
Teacher
Male 5 0 5
Female 2
Sub total
Principal
Male 2 0
Female
Sub total 4 1
Total 119 39 158

Advances in Social Science, Education and Humanities Research (ASSEHR), volume 109

IV. RESULT

A. Do teachers have proper ICT literacy?

Information and communication technology (ICT)
literacy is very important for students as they make
progress at school and is in an environment where
information technology will be ubiquitous. Literacy
owned by students will be well-developed when teachers
also have good literacy. To determine the ICT literacy of
teachers can be seen from some symptoms or indicators.
There are three indicators to measure ICT literacy of
physics teachers, (1) the type of application used in
teaching, (2) the type of gadget, (3) the intensity of ICT
training given to the teachers. These indicators show the
trend of changing from computer skills to network
setting.

From students and teachers statement, it is found that
word processor application, such as Microsoft Words, is
the most frequent application used in the classroom. This
statement is also supported by the Headmaster that
teachers apply 3 — 5 applications in the use of ICT in
teaching and learning. Those applications are mostly
words and numbers processor, and presentation.
However, some students claim that some teachers in
Indonesia and the Philippines use video/ photo editing in
teaching and learning process.

Meanwhile, laptop and PC are the most frequent
gadgets used in teaching and learning. There are no
teachers found using smartphone or tablets to teach in the
classroom, even though teachers in both countries are
using smartphone and tablets personally. In both
countries, physics teachers do not get proper training of
using ICT in teaching and learning process. They
independently learn the applications to use them in
teaching. This becomes the reason why the use of ICT in
physics teaching and learning process is low and seems to
be not important to increase their performance.

B. Do teachers believe that integrating ICT in teaching
and learning will improve learning performance?

Access support in integrating ICT in teaching and
learning process can be seen from gadgets used,
multimedia and LMS used, and internet connection. The
most frequent gadgets used by students are smartphone,
and some students have more than one smartphones.
Meanwhile teachers use PC more than use smartphones
to internet access, although the numbers of teachers using
smartphones are high. From that fact, we can conclude
that both teachers and students have good virtual access.
The internet connection is generally using cellular
provider attached in their smartphones. There is no
school found providing Wi-Fi connection for their
students and teachers.

Integrating ICT in teaching and learning, both
teachers and students needs supporting policy. The policy
could be in the form of formal rules issued by the school
about the integrating ICT in teaching and learning, and
the permit to use gadgets in the classroom. Most schools
do not have such assertive policy which makes teachers
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cannot ask students to use their gadgets during teaching
and learning process.

C. What are the teachers’ activities in their classroom in
using ICT in the teaching process?

Mobile technology utilization on learning proved the
improvement of learning environment at high school
students [15]. Integrating ICT in teaching and learning
process can be seen from the type of activities and the
frequency of using ICT [16, 17]. Indonesian teachers use
ICT in the classroom to present teaching materials more
frequent than the Philippines teachers. However, the
Philippines teachers use ICT more frequent to show
subject than Indonesian teachers.

From the teaching activities, it can be seen that ICT is
used mainly as tools in delivering teaching materials. The
use of ICT in practicum, data collecting, physics
simulation, and other activities, is not clearly seen. The
intensity of using ICT in teaching and learning process is
still low, and it is used most often in the classroom, not in
the application of mobile learning. But teachers from
Indonesia use ICT on more various activities than teacher
from Philippines.

V. DISCUSSION

The higher the level of ICT penetration in life and
also in schools today has prompted intensified the use of
students in the social network [18]. ICT literacy in the
past decade focused on the use of computers, has now
shifted on social network activity with many new skills.
The ability of teachers to understand and assist students
in this new environment becomes very important. The
ability and belief of teachers to integrate ICT on learning
at school will enable the improving of the student
interaction to the new knowledge which is more easily
found through social networks [19; 20]. Two important
factors in deciding to apply integrating ICT in teaching
and learning are school’s policy and human resources
[21]. Both factors will relate to the enhancing of the ICT
engagement. ICT engagement dimension is associated
with individual differences in behavioral and cognitive
construction. From the research, it can be assumed that
both Indonesian and the Philippines teachers have
sufficient confidence in integrating ICT in teaching and
learning physics. It can be seen from the teachers ‘efforts
in applying ICT in the classroom. The use of ICT in
teaching and learning may vary. This happens because of
several reasons, i.e.. the wvarious level of ICT
understanding of the teachers due to lack of training and
the policy of the school due to the use of ICT in teaching
and learning. The utilization of internet connection
should be widely increased, including the usage of
internet connection from the providers attached in
teachers’ and students’ smartphones.

The teacher belief and awareness on ICT has effect to
student learning performance on certain subject. It means
that teacher will support student on knowledge finding
and sharing to improve their understanding. Teachers in
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Indonesia and Philippines show their effort to use ICT on
their learning even in limited number of application type.
This situation will be different if school management
gives opportunity for teacher to upgrade their literacy by
providing advance education or training. The shifting of
the learning environment driven by the ICT innovation
must be supported by management policy on its
integration. School in Indonesia and Philippines has not
provided proper policy yet to engage student and teacher
on using ICT on learning. The principal awareness on
ICT integration is very important to determine the
success of teaching and learning process [22-24].

Learning management system has not been exploited
in teaching in schools both in Indonesia and in the
Philippines. It showed that the use of ICT is still limited.
Various advantages and capabilities in ICT has not been
used more intensively for e-learning, for instance. ICT
tends to be used to deliver the learning content in
classroom with the face-to-face interaction setting.
Teachers and students have smartphones but they are not
used properly as a medium for learning interactions. The
limited type of interaction using ICT makes learning less
productive. School cannot take the advantage of ICT for
learning.

V1. CONCLUSIONS

In general, teachers and students in Indonesia and the
Philippines are already familiar with mobile technology.
Almost all of them already have and use smartphone in
their daily activities. On the other hand, teachers of
physics belief that the use of ICT in learning will be very
beneficial for a good and successful learning. This belief
is demonstrated in their efforts to use it in learning
activities, though still limited to the delivery of the
subject matter in face to face learning interaction setting.
Limitations of teachers in using ICT in various modes
caused by the capability related to the rapid of ICT based
application development. It is not caused by low
teacher’s motivation, but because of the limited
opportunities for training and education to improve their
ability. It is likely to be the root of the problem that the
school management has not explicitly yet provided
support for the integration of ICT in the learning process.
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