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Abstract

Research has been carried out to examine the use and mastery of ICT for science teachers in underdeveloped areas. This
study aims to: obtain valid data regarding teachers' ICT knowledge and skills; knowing the extent to which the teacher
implements ICT knowledge and skills in the classroom; identify the factors faced by teachers in implementing ICT in
learning; to determine support and effective ICT development strategies to be applied to teachers. The research method is a
survey, practical test, and statistical validation. It found that male teachers, young teachers, honorary teachers, and
secondary school teachers tended to have higher ICT competence. It was found that the ICT applications that have been used
by more than 50% of teachers are word processing, presentation processing, internet, and document navigation. The analysis
results show that only about 2% of teachers stated that ICTs had little effect on their learning in the classroom and that
training on how to do this had the most positive impact on teachers. It can be concluded that professional training on ICT
needs to be effectively and sustainably provide; continuing to improve ICT infrastructure in schools will positively impact
the use of ICT by teachers; teachers' overall attitude is very positive for self-development.
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1. INTRODUCTION

ICTs should be used in various conditions, including schools in 3T areas. The region
and schools' condition in the 3T area, teachers, facilities, and learning resources are lacking.
With ICT, these deficiencies can be minimized (Koesnandar, 2013; Warsihna, 2014). One of
the underdeveloped areas that need special attention in ICT is Konawe Kepulauan Regency
(Southeast Sulawesi). In conventional learning, science teachers usually use pictures and
props to provide an overview for students when the lesson is in progress. However, with the
development of technology, of course, the existence of more modern media can be used by
teachers to facilitate the teaching and learning process (Lawless & Pellegrino, 2007; Wang et
al., 2019; Yanuarti & Rusman, 2018). Along with technological development, ICT devices
can also be used to support science learning in schools. UNESCO in the Information and
Communication Technology in Education: A Curriculum for Schools and Program of
Teacher Development (UNESCO) module mentions two models in implementing ICT
integrated learning: The Continuum Approach and the Learning Phase Approach using ICT.
Each model includes stages that must be met by schools and teachers in implementing ICT
integrated learning. One of the efforts to accelerate education quality improvement is by
utilizing ICT (Hew & Brush, 2007; Jaffer et al., 2007; Koesnandar, 2013; Yanuarti &
Rusman, 2018). Almost nonsense talks about improving quality, the quality of the learning
process, teacher competence, learning resources, and various learning innovations without
using ICT.

In addition, various efforts have been made to improve the quality of Indonesia’s
human resources, which are not only taken through the implementation of compulsory
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education programs (Luthfiah & Kusumawati, 2012). Other efforts include improving the
curriculum, increasing the education budget, providing facilities, and educational
infrastructure, professional development of teaching staff (teachers), student exchanges, and
the provision of information technology facilities in order to adapt to scientific developments
with other countries (Barrett et al., 2019; Skobeltsina & Kuznetsov, 2019). The development
of information technology allows a country to follow other countries' progress without being
limited by the dimensions of space and time. Information that occurs outside a country can be
known in seconds without going to the source of information. The development and
advancement of the world of information technology can be used in various life fields,
including education. The development of education in a country can easily be accessed
through internet facilities. Educational issues, research results, and various other findings can
be obtained easily through this facility.

Therefore, it is essential to know the competence of human resources, especially
science teachers, in Konawe Kepulauan Regency's disadvantaged areas, especially regarding
their ability to use information technology in their learning activities. Science teacher
respondents were chosen because, in this science lesson, there were subjects whose learning
media were widely available on the internet, such as laboratory experiments, demonstrations
of the use of suitable tools/materials, and examples of natural changes that occurred in the
surrounding environment. So far, there has been no research that reports data on this
capability in a comprehensive manner. This study expected to provide information about the
constraints faced by teachers, especially in disadvantaged areas.

2. METHODS

This research is descriptive survey research whose scope and focus are a sample
survey. The research sample is taken from the total population of science teachers in each
disadvantaged district and surveyed at a particular time (cross-sectional survey). The research
data was obtained by filling out survey questionnaires, interviews, and technical tests on
computers and the internet to science teachers and the school as stakeholders. Using a
descriptive survey research design, noting that it can generate data from external factors on a
problem as investigated in this study. Therefore, through this method, researchers can
interact with teachers who are considered for the investigation and can extract the necessary
information from them to interpret teacher constraints in using ICT in teaching in Kabuten
Konawe Islands.

This study's population was all science teachers of elementary school, Junior high
school, and Senior high school/ Vocational high schools from the Konawe Kepulauan
Regency. Simultaneously, the research sample was randomly selected from each Unit
Pelaksana Tekniks Diknas, each with ten teachers from each school level in each district. So
there were ten science teachers involved in this study. The research instrument used a
questionnaire—the questionnaire entitled: Constraints in the use of ICT for science teachers
in disadvantaged areas. The questionnaire was designed to seek information and opinions
from teachers about the constraints of science teachers in using ICT in teaching at
Elementary School, Junior High School, and Senior High School/Vocational High School in
Konawe Kepulauan Regency. The items developed in the questionnaire are used to generate
appropriate data to answer the research questions posed and the hypotheses formulated for
the study. Participants' responses based on a four-point Likert scale - strongly agree (4),
agree (3), disagree (2) and strongly disagree (1).
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3. RESULTS AND DISCUSSION

Results
Demographic Factors

Data from various aspects regarding teachers that have been questioned in this survey
include demographics, school ICT capacity, professional training that teachers participate in,
teacher-controlled computer applications, school planning and leadership regarding the use
of ICT in, teacher attitudes towards ICT, and the use of ICT in the room class. The
demographic condition of teachers in Konawe Kepulauan Regency is shown in Table 1.
Statistically, the table's demographic factors have a significant relationship with the scores of
teachers' ICT skills obtained through technical tests. Male teachers, young teachers (25 - 49
years), honorary teachers, and middle school teachers tend to have higher ICT competence.
Meanwhile, demographic factors that do not significantly affect teachers' ICT abilities are
teachers with additional duties as admin, subjects managed by the teacher, working
mode/hours, length of work as teachers, and school location (far / near the district capital).

Table 1. Teacher demographic data

Teacher Sample Konawe Kepulauan

Regency
Gender
Male 12
Female 18
What age group are you in?
Less than 24 years 0
25 to 29 years 5
30 to 39 years 18
40 to 49 years 7
50 to 64 years 0
Over 65 years 0
Employment status
Permanent employees (PNS) 21
Permanent Employee (Foundation) 0
Temporary employees (honorary) 9
Internship 0
The level of the school where it teaches
Elementary School 17
Junior High School 5
Senior High School/ VVocational High School 8

Table 1 shows the said categories of productive age dominate the demographic
distribution of teachers in the age group of 30-39 years of age. At the age of 30-39, teachers
can still be trained to use ICT in learning. In addition, the skills and dexterity chosen by the
teacher were still at the usual threshold level compared to teachers who were 40 years and
over. Besides, the use of ICT is dominated by gender factors, namely men and women.
Gender affects the social presence of the internet, perceived ease of use of the internet, and
perceptions of the internet's benefits (Rahmawaty, 2017; Vilia, 2017). The perception of
women about the social existence of the internet is higher than that of men. Women also
perceive the internet's benefits higher than men, but men tend to use the internet more easily
than women. Meanwhile, from the results of the investigation, it was found that the main
inhibiting factor for respondents not to use the internet was due to being busy. It can also be
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supported by the types of work heavily involved in domestic work, caused by the unfair
distribution of gender roles for women. Other inhibiting factors are slow connections,
cluelessness (technologically illiterate), and lack of time (Najih, 2017).

Mastered Computer Applications

Some of the applications commonly used by teachers and their level of mastery are
shown in Table 2, and it is found that the ICT applications that have been used and mastered
by an average of more than 50% of teachers are word processing, presentation processing,
spreadsheet, email, internet, and document navigation.

Table 2. Applications used by teachers and their level of mastery

%

Applications that can be used by the Teacher Konawe Kepulauan
Regency

Word processor 73
Presentation 48
Microsoft Excel 47
Internet 49
E-mail 43
Document navigation (Windows explorer) 56
Microsoft Access 17

Word processing is the most popular application and controlled by more than 70% of
teachers in the three districts, although teachers still have never used the application. In
detail, word processing mastery is shown graph in Figure 1. Using columns and sections,
spell check, and page style settings are the skills in this application with the lowest mastery
level, 56%, 60%, and 60%, respectively, all by teachers from Konawe Kepulauan Regency.
Based on Table 2, it can be seen that the highest percentage comes from the word processing
aspect, which consists of using the column section, opening existing documents as shown in
Figure 1. The word processing aspect contributed 73% of the total participants in all aspects
analyzed in the computer application section that mattered.

Table 2 and Figure 1 show the availability of ICT services, their use, and their uses in
the Konawe Kepulauan Regency. Technological assistance, be it hardware or software, is
something to keep in mind in this section. No technician was assigned directly to assist in
this. Typically, these instructors serve as technicians for themselves or their co-workers.
Infrastructure, technological infrastructure, and other factors are inadequate to prevent ICT
use in the learning system, especially during the learning process (Chisango & Lesame,
2019). Meanwhile, cultivating teachers' understanding of technology, promoting technology
adoption, and then teaching to improve teacher digital literacy and technical, pedagogical
material skills is one way to close the gap between uses. Assume that encourage technology
introduction and offer instruction to help teachers improve digital literacy and pedagogical
and scientific material skills. As a result, benefit programs, such as ICT-based teaching units,
are open to all leadership approaches, creating more ways to inspire the forms of ICT
inclusion needed in education (Wang et al., 2019; H. H. Yang et al., 2018; N. Yang & Yang,
2019).

The capacity of existing ICT in schools, the use and accessibility

The availability of ICT facilities, their use, and accessibility in Konawe Selatan
District are shown in Table 3. What should be noted in this section is technical support, both
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regarding hardware and software. No technicians are specifically tasking to provide such
support; usually, the teachers also act as technicians for themselves or their colleagues.

Table 3. ICT capacity, usage, and accessibility

Capacity ICT in the School %
Availability Usage Ease of Access

Technical support 29 28 27
PC / laptop computer for own use 79 73 71
Notebook / laptop for teaching use 54 51 50
Individual email accounts 80 73 73
Printer 87 79 79
Digital camera 36 29 30
Digital projector (LCD) 66 49 53
In-class computer for student use 4 4 4
Computer in another room (library / lab.) 37 34 36

For student use

Professional Training

Computer training attended mainly by teachers was basic computers and word
processing, while the least attended was database training (Table 4). From all the training has
been followed, the science teachers from schools in these districts assume that the basic
computer training provided the most benefit for science teachers.

Table 4. ICT professional training attended by teachers

%
Type of Training
Followed Regulated by Effective?
the School
Basic computer training (how to use a 30 13 24
computer)
Computer user training for student
information systems and curriculum 14 11 13
management
Word processing training 28 16 21
Excel training 21 13 18
PowerPoint training 28 16 21
Access (Database) Training 9 6 6
Training on how to integrate technology 17 12 17

into the curriculum

The most common computer training forms for teachers were main computers and
word processors, while the training database was the least popular (Table 4). The science
teachers in this district believe that basic computer training is the most beneficial of all the
training that has been made. The UNESCO Study on ICT Competency Systems for Teachers
is a valuable guide for educating students, politicians, and professional learning institutions
about the role of ICTs in education. Various forms of teaching, especially for science
teachers in underprivileged communities, help achieve this. In a review of the use of ICTs in
learning in South Africa, although schools and educators value the advantages of ICT in
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learning and are willing to apply technology, various factors hinder the adoption of ICT in
the teaching and learning process, including professionalism in the use of ICTs, capabilities,
and usability (Chigona et al., 2010).

The use of ICT in the classroom

Figure 2 illustrates teachers' responses from Konawe Kepulauan District to what
extent they use ICT in their teaching practices and how well they are performing. ICTs have
a big impact on what students do and how they learn. According to 53% of teachers, 21%
believe that ICT can improve students’ ability to learn, and only 2% believe that ICT has little
impact on student learning. However, almost 22% of teachers say that they lack the potential
to use ICT in class (Figure 2).
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Figure 1. Mastery of word processing for Figure 2. Implementation of ICT in the
science teachers in Konawe Kepulauan classroom
Regency

Based on Figure 2 shows that most teachers have used technology, according to
research findings (Figure 2). As a result, the teachers' powerful computers and smartphones
to create PowerPoint displays for a regular teaching and learning experience. A more
effective technology solution must be given to students (Li & Walsh, 2011). The teacher
must be prepared to use various elements such as pictures, sound, and film in a power-point
presentation. For example, a power-point demonstration does not resemble a board
presentation. The use of ICT in the learning system makes learning more enjoyable,
comfortable, and enjoyable for teachers and students, motivates students, makes learning
more enjoyable, improves the presentation of material, and allows greater access to
computers (Dawes, 2012). For personal use, giving teachers more power in the school, giving
teachers more prestige, and making administration more effective. ICT also refers to the use
of various technology tools and services and related metadata to collaborate, generate,
disseminate, archive, maintain, and retrieve data (Francis et al., 2017). Meanwhile, increasing
student education standards and increasing teachers' competence in disadvantaged areas in
ICT use in education requires a different focus.

Discussion

In many countries, education investors needed ICT to enhance educational outcomes
and teaching and learning quality (Jaffer et al., 2007; Mirzajani et al., 2016). Even if this
inadequacy is unlikely to be due to a lack of adequate educational technologies,
acknowledging that technology and the internet are here to stay is inadequate to change
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literacy teaching in many schools (Margolis et al., 2017; Trotter, 2007). Computers are not
being used as effectively as they should be (Wells & Lewis, 2006). It's important to note that
educators must still develop new techniques and knowledge activities (Asad et al., 2020;
Dolan, 2016; Karchmer et al., 2005). According to research, not all educators are well-versed
in the benefits of ICT and how to apply them in the classroom (Bingimlas, 2009; Gil-Flores
et al., 2017; Hew & Brush, 2007). Some teachers may be enthusiastic about incorporating
technology into the school, but they cannot do so due to a lack of self-efficacy.

In research involving 390 students, despite virtually all of them being adequately ICT
qualified, few teachers used ICT in the classroom; some even used higher levels of ICT
competence in their personal lives (Rene’Moses, 2006). In a survey of 11 school educators,
only around a fifth of them regularly used ICT in the classroom (Rakes et al., 2006). The
factors that affected teachers' innovative ICT use (Drent & Meelissen, 2008). According to
their findings, a learner-centered pedagogical approach, programming experience, an
optimistic attitude toward computers, and the teacher's entrepreneurship all influenced the
educator's creative use of ICT. Previous study looked at how Turkish VET school educators
use educational technology (Mumcu, 2010). According to their findings, educators mostly
used ICT for administrative purposes, with no use for actual educational purposes. Other
previous study found that older teachers were more likely to use teaching resources regularly
than new teachers (Lau & Sim, 2008). Since they have both teaching experience and basic
knowledge of ICT, more senior teachers could easily integrate instructional technology into
their classroom practice. Teachers could support and integrate ICT into their classrooms if
teacher training plans often focused on ICT skills and innovative classroom activities
(Lawless & Pellegrino, 2007). Trainee teachers should have ample time to acquire enough
exposure to pique their curiosity in using ICT. ICT encompasses computer hardware,
software, and telecommunications systems (Khan et al., 2012).

Consequently, it refers to a wide variety of computing devices, ranging from pocket
calculators to supercomputers. It includes all panel and projection devices for viewing
computer output. It refers to both local and wide-area networks that enable computers and
people to communicate with one another. These include digital cameras, video games, CDs,
DVDs, smartphones, telecommunication satellites, and fiber optics. Included are
computerized computers and computerized robots. Therefore, to successfully integrate
computers into the classroom, teachers must feel empowered and relaxed using computers
regularly for instructional activities. To help their students and promote successful learning,
teachers must realize the importance of computing in education. As a result, transforming
teachers' pessimistic views towards computers is critical to improving their computing skills.
As a result, if teachers wish to use technology effectively in their classrooms, they must have
a constructive outlook.

4. CONCLUSION

Professional training on ICT needs to be effectively and sustainably provided both in
quantity and quality. Continuing to improve technical support for ICT infrastructure in
schools will positively impact the use of ICT by teachers. The overall attitude of teachers is
very positive for self-development in terms of mastery of ICT. Therefore, to successfully
integrate computers into the classroom, teachers must feel empowered and relaxed using
computers regularly for instructional activities. To help their students and promote successful
learning, teachers must realize the importance of computing in education. As a result,
transforming teachers' pessimistic views towards computers is critical to improving their
computing skills. As a result, if teachers wish to use technology effectively in their
classrooms, they must have a constructive outlook.
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