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@’ Introduction (4xi)

The implementation of learning innovation is an urgent need amid the rapid development
of technology and changing learning demands. The implementation of innovation is not only
related to the use of complex technology but also to the application of various approaches,
strategies, and learning resources that are appropriate to students’ needs and learning
characteristics. Liu et al. (2024) reported that research on teacher innovation has developed using
various theoretical foundations and methodological approaches. Learning innovation has
become part of educational practice that develops in line with learning needs. The appropriate
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implementation of innovation can support the improvement of learning practices. In this process,
teachers play an important role in implementing learning innovation to improve the quality of
educational practices (Karol¢ik & Markova, 2025).

With their important position in supporting the success of learning innovation, teachers
need to have an appropriate perspective. Konings et al. (2007) explained that teachers’
perceptions of learning innovation refer to teachers’ attitudes, beliefs, and perspectives in
understanding a learning innovation. When facing learning challenges, such as variations in
students’ characteristics, learning demands, and school resources, teachers’ perceptions will
influence how they make decisions regarding learning practices. Ehlert et al. (2022) reported that
teachers” perceptions are related to their attitudes toward educational practices, and perceptions
of a particular learning innovation may differ from one teacher to another. In the context of
educational research, examining teachers’ perceptions is an important topic because it greatly
determines how innovation is viewed by teachers as the implementers of learning.

Amid the rapid development of digital technology, teachers have many opportunities to
develop and implement various learning innovations. However, it is important to understand
that the presence of complex technology will not automatically result in changes in learning
practices. Teaching skills and teachers” digital skills need to become important foundations in the
process of integrating technology and learning. The presence of technology needs to be supported
by teacher competence, including pedagogical competence, so that technology is not only viewed
as a technical tool but also as a pedagogical tool in designing and implementing learning.
Therefore, the level of teachers’ perceptions is important as it becomes a foundation for teachers
to ensure the development of learning innovation based on the use of available resources (Kim et
al., 2013; Lai et al., 2022; Marwan & Sweeney, 2010; Sailer et al., 2021).

In carrying out their role, the characteristics and conditions of the environment
surrounding schools are another aspect that needs to be considered. Particularly in border
regions, geographical characteristics and the conditions of available resources have the potential
to influence the learning innovations implemented by teachers. Kennedy et al. (2019), through
their study of educational conditions in border regions of East Nusa Tenggara Province, reported
that the availability of infrastructure is one of the challenges faced by teachers. This fact indicates
that teachers in border regions need to view and interpret learning innovation contextually
according to the various resources available at their schools.

Nenotek et al. (2023), through their study of learning in border regions, reported that
teachers face unique challenges. These challenges include limited infrastructure supporting the
digitalization of learning and teachers’ capacity to utilize available resources. Teachers are not
only required to operate technological devices but also to utilize digital learning platforms and
media pedagogically. Teachers’ abilities are important in translating digital resources into
learning practices (Nenotek et al., 2023; Sailer et al., 2021).

Reports from several studies show that the availability of technology is not the only aspect
that influences the implementation of learning innovation. Such efforts are also influenced by
teachers” perceptions and abilities, as well as the conditions of the school environment. The
resources available at school and in the surrounding environment need to be utilized optimally
by teachers according to learning needs. Particularly in border regions where infrastructure and
technological devices are limited, teachers” ability to implement learning innovation effectively
and efficiently is important to examine. A study of teachers” perceptions is needed to understand
how teachers perceive and adapt learning innovation according to the conditions they face.

Basically, research on teacher innovation and teachers” perceptions of learning innovation is
important. However, previous studies have mainly discussed teachers’” perceptions of
innovation, including factors influencing teachers’ perceptions in broader learning contexts
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(Karol¢ik & Markova, 2025; Konings et al., 2007). The study shows that teachers” perceptions of
learning innovation need to be understood by considering teachers’ characteristics and school
conditions. However, to date, there is still limited research specifically describing high school
teachers’ perceptions of learning innovation in the Indonesia-Timor-Leste border region.
Therefore, this study can provide further information by presenting empirical evidence regarding
teachers’ perceptions of learning innovation in a region with resource characteristics and learning
characteristics that differ from those of other regions.

Based on this background, this study was conducted to describe high school teachers’
perceptions of learning innovation in the Indonesia-Timor-Leste border region. The results of
this study can provide empirical evidence regarding how high school teachers in the border
region perceive learning innovation. This evidence can subsequently serve as a basis for planning
teacher competency development and providing learning support according to the needs of
students and teachers in the border region.

@ Method (z¢)

This study employed a quantitative descriptive approach aimed at describing high school
teachers’ perceptions of learning innovation in the Indonesia-Timor-Leste border region. In
quantitative descriptive research, data from respondents are used to describe phenomena related
to the variables under study (Creswell & Creswell, 2018; Sugiyono, 2021). The study involved 90
high school teachers in Timor Tengah Utara Regency, located in the Indonesia-Timor-Leste
border region. Respondents were selected using a simple random sampling technique. The
reason for using this technique was to provide an equal opportunity for each member of the
population to become a research respondent.

Data were collected using a questionnaire on teachers’ perceptions of learning innovation.
The questionnaire consisted of 10 statements covering the benefits of digital learning innovation,
teachers’ interest in using digital applications, teachers” confidence in implementing innovation,
and the challenges of its implementation according to the conditions of schools in the border
region. The questionnaire used a five-point Likert scale, namely strongly agree, agree, uncertain,
disagree, and strongly disagree. The use of the questionnaire in this study was adjusted to the
principle of using a research instrument that is appropriate to the variables being studied
(Fraenkel et al., 2019). Before being used, the instrument underwent limited content validation to
assess the alignment of the indicators with the measurement objectives and the clarity of each
statement. The content validation process was conducted to ensure that each statement
developed was appropriate to the aspect of teachers” perceptions of learning innovation that was
the focus of this study.

Data collection was conducted online and offline by adjusting to the conditions and access
available at the schools. The collected data were then analyzed using descriptive statistics to
describe the level of teachers’ perceptions. The analysis included the calculation of scores, mean
scores, and the percentage of teachers” responses. The perception scores were used to determine
the perception categories according to the categories presented in Table 1.

Table 1. Categories of Teachers’ Perceptions

No. Category Mean Score Range
1. Excellent 90-100
2. Good 80-89
3. Fair 70-79
4, Poor 60-69
5. Very Low <60
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i,—;}.j Discussion (i-£8lw)

The results of the data analysis showed that the mean score of teachers’ perceptions of
learning innovation in the Indonesia-Timor-Leste border region was 70.73. Based on the
categories presented in Table 1, this score was included in the Fair category. This fact indicates
that teachers’ perceptions of learning innovation have not yet reached an optimal level. Teachers
need to be given space and opportunities to strengthen their perspectives on learning innovation
as part of learning development.

More specifically, 2.22% or 2 respondents had perceptions in the Very Low category. 44.44%
or 40 respondents had perceptions in the Poor category, 38.89% or 35 respondents had
perceptions in the Fair category, 11.11% or 10 respondents had perceptions in the Good category,
and 3.33% or 3 respondents had perceptions in the Excellent category. When combined, 83.33%
of respondents had perceptions in the Poor and Fair categories. Only 14.44% of respondents had
perceptions in the Good and Excellent categories. This distribution indicates that the responses
were not evenly distributed toward the Good and Excellent categories. The complete distribution
of teachers’ perception categories is presented in Figure 1.
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Figure 1. Categories of High School Teachers’ Perceptions of Learning Innovation in the
Indonesia-Timor-Leste Border Region

The findings showing that most respondents had perceptions in categories that were not
yet optimal indicate the need to strengthen teachers’” perceptions of learning innovation.
However, it is important to note that this study focuses on teachers’ perspectives and does not
yet explain teachers’ actual innovative behavior in learning. Basically, perceptions and innovative
behavior are two different constructs. Innovative behavior covers broader aspects because it is
related to innovative practices and teachers’ ability to develop and realize new ideas in actual
practice. Personal and environmental factors, including ability, motivation, and opportunities to
innovate, can determine a person’s innovative behavior (Thurlings et al., 2015). Therefore, this
study is still limited to describing teachers’ perceptions, and further studies specifically
examining the actualization of these perceptions in the direct implementation of learning
innovation are needed.

It is important to understand that although teachers’ perceptions cannot directly explain
the implementation of innovation, they are one aspect that can support teachers in understanding
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and using technology in learning. Kim et al. (2013), in their report, explained that technology
integration practices are related to teachers’ beliefs and perspectives. How teachers view learning
and technology is an aspect that has the potential to support technology-based learning. This is
supported by Prestridge (2012), who stated that the integration of information and
communication technology in learning can be related to teachers’ beliefs. Although this study did
not examine the relationship between perceptions and actual technology use practices, the fact
that many teachers still have perceptions that are not yet optimal needs to receive attention in
efforts to develop teacher competence.

Ertmer et al. (2012) explained that teachers’ beliefs and technology-based learning practices
can be influenced by environmental factors. Environmental conditions need to receive attention
so that they can support teachers in developing and implementing new ideas in learning.
Regarding environmental factors, the characteristics of border regions are an important aspect to
consider in understanding the findings of this study. Kennedy et al. (2019) explained that
educational issues, such as the availability of teachers and school infrastructure, exist in border
regions of East Nusa Tenggara Province. This fact indicates that the development of learning
innovation needs to consider the characteristics of schools and their surrounding environment.
In line with this, Nenotek et al. (2023) reported that digitalization and the use of various
technology-based learning platforms and media are among the issues faced by teachers and
schools in border regions.

Although infrastructure issues can be one of the factors related to teachers” perceptions that
are not yet optimal, the findings of this study also indicate the importance of viewing learning
innovation more broadly and not only from the availability of technology. Sailer et al. (2021)
explained that digital skills and teacher competence can serve as foundations for teachers to
develop learning innovation. The availability of technology does not automatically determine the
quality of digital-based learning. Pedagogical abilities are needed to support the use of
technology in learning.

Learning innovation is not only related to the use of complex digital devices and platforms.
Innovation can be developed by using available resources. Through the selection of learning
strategies, the use of simple media, and the utilization of the environment as a learning resource,
teachers still have opportunities to innovate. Limited infrastructure does not have to be the only
basis for determining the form of learning innovation. Border regions have various resources that
can still be used to develop learning innovation according to students’” needs and school
characteristics. This is in line with the reports of Ertmer et al. (2012) and Sailer et al. (2021), which
explain that the use of educational technology is not only related to the availability of technology
but also to teachers” abilities and learning objectives.

Furthermore, the findings also indicate the need to strengthen teacher competence in
developing learning innovation. The data showing that most teachers’ perceptions were in the
Poor and Fair categories indicate that continuous guidance is needed to support teachers in
selecting and integrating various resources into learning. Thurlings et al. (2015) showed that
ability, motivation, and opportunity are aspects related to teachers” innovative behavior, while
Sailer et al. (2021) emphasized the importance of digital and pedagogical skills in the use of
technology for learning.

The findings of this study also provide an empirical basis for developing learning
innovation guidelines based on digital resources. These guidelines should not only contain the
use of digital platforms and devices but also examples of learning strategies appropriate to the
resources and conditions of schools. Thus, learning innovation can be understood more broadly
and not be limited to the use of complex technology. Learning innovation needs to be understood
as the development of learning that is creative, adaptive, and appropriate to local conditions.
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’?% Conclusion (i)

Based on the results of the study, it can be concluded that high school teachers’ perceptions
of learning innovation in the Indonesia-Timor-Leste border region were in the Fair category, with
a mean score of 70.73. Most teachers, namely 83.33%, had perceptions in the Poor and Fair
categories, while only 14.44% of teachers had perceptions in the Good and Excellent categories.
This fact indicates the need to strengthen teachers’ perceptions of learning innovation and
provides an empirical basis for developing contextual learning innovation guidelines. The
development of teachers’ abilities in the border region needs to be directed toward strengthening
their understanding of learning innovation, improving digital pedagogical skills, as well as
providing continuous training and support for teachers in selecting and utilizing available
resources effectively and efficiently. Therefore, the development of teachers’ abilities is not
limited to the use of complex technology but also includes the ability to create learning that is
creative, adaptive, and appropriate to local conditions.
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