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Purpose – This study aimed to develop and examine the validity and 

reliability of pedagogical adaptability and contextual digital learning 

development instruments for senior high school teachers in the NKRI-RDTL 

border area. 

Methodology –  This study employed a quantitative approach using an 

instrument development research design. The study involved 64 senior high 

school teachers and four expert validators. Instrument development was 

carried out through the stages of theoretical construct development, 

indicator and item blueprint formulation, expert validation, instrument 

revision, field testing and validity and reliability analysis. Content validity 

was analyzed using Aiken’s V, empirical validity was analyzed using 

Pearson Product-Moment correlation, and instrument reliability was 

analyzed using Cronbach’s Alpha. 

Findings – The findings showed that the developed instruments had high 

content validity, with Aiken’s V values ranging from 0.88 to 1.00. The 

empirical validity test showed that most statement items were valid, while 

the reliability of both instruments was categorized as high to very high. 

These findings indicate that the developed instruments are appropriate for 

measuring pedagogical adaptability and contextual digital learning 

development in border areas. 

Contribution –  The novelty of this study lies in the development of 

instruments designed based on the characteristics of learning in border areas, 

particularly in relation to the demands of adaptive and contextual digital 

learning. The developed instruments can be used as assessment tools to map 

teachers’ personal capacities more accurately and to support teacher 

competency development programs in border areas.  
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INTRODUCTION 

Education is an essential process that shapes the quality of life and national development (Amadi, 2023; 

Sele & Dewi, 2025; Zamhari et al., 2023). To support the development of an intelligent, competent and 

competitive Indonesian society, the government has implemented various efforts to improve the quality of 

national education. Through strengthening educational regulations and introducing various innovative 

programs, the government expects the quality of learning in schools to continue improving over time. 

Educational innovation is directed toward improving the quality of the learning process so that educational 

goals can be achieved more effectively. Among the various strategic policies introduced by the government, 

the implementation of the Merdeka Belajar policy has become one of the major initiatives promoting learning 

approaches that are more creative, flexible and relevant to the needs of students and society (Lembong et al., 

2023). 

The implementation of the Merdeka Belajar policy encourages teachers to develop learning processes that 

are contextual, adaptive and aligned with the development of science and technology (Indarta et al., 2022). 

One-way learning practices that position teachers as the central subject of learning can no longer be maintained 

because they do not provide students with opportunities to learn actively, explore ideas and interpret the 

learning materials they study. Teachers are therefore challenged to create meaningful learning experiences. 

Learning should provide students with opportunities to actively construct their own understanding and use 

that understanding to solve problems encountered in their daily lives. 

Another demand that teachers must fulfill is the ability to integrate digital technology into the learning 

process. Technological development has encouraged a transformation from conventional learning patterns 

toward digital learning that aligns with the demands of 21st-century education and Society 5.0, which 

emphasizes problem-solving skills, critical thinking, communication, creativity, collaboration and digital 

literacy (Rahayuningsih & Muhtar, 2022). Therefore, mastery of subject content alone is no longer sufficient 

for teachers. Teachers also need the ability to manage technology-based learning that is relevant to students’ 

real-life contexts. 

The success of learning transformation is strongly influenced by the readiness of various parties, 

particularly teachers as the main facilitators of learning. Erviana (2023) explained that teachers need 

competencies that are aligned with current educational demands, including the ability to utilize rapidly 

developing information technology. Digital technology needs to be integrated into learning not only as 

learning media and learning resources, but also as a means of enriching students’ learning experiences. 

Previous studies have also reinforced the importance of teacher competencies in responding to current and 

future educational demands. Silalahi et al. (2021) explained that teachers need adequate personal and 

professional competencies to effectively carry out their roles as learning facilitators. Polizzi et al. (2019) further 

explained that learning situations that do not always proceed according to plan require teachers to have self-

confidence and flexibility in innovating. Similarly, Anif et al. (2019) emphasized that teachers need to 

continuously improve themselves, reflect on their teaching practices and adapt to the various changes 

occurring in education. 

In the implementation of digital learning, one of the personal capacities that teachers need to possess is 

pedagogical adaptability. Pedagogical adaptability refers to teachers’ ability to adjust learning strategies, 

learning media and instructional approaches according to students’ needs and continuously changing 

technological developments. Teachers with strong pedagogical adaptability are more capable of adjusting 

learning practices to the conditions they encounter in the classroom. They are also able to select varied and 

appropriate learning strategies that match students’ diverse needs. Granziera et al. (2019) explained that 

pedagogical adaptability has become a fundamental capacity that teachers need in the digital era, a period in 

which learning is faced with both challenges and opportunities resulting from rapid technological 

development and changing learning dynamics. In line with this, Chen (2023) explained that teachers with high 

pedagogical adaptability are better able to adjust their teaching strategies to local conditions and limitations 

while utilizing technology flexibly. Teachers are therefore not only able to adapt to changes in learning, but 
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are also able to use those changes to improve the quality of learning. 

In addition to pedagogical adaptability, current learning practices also require teachers to have the ability 

to develop contextual digital learning. Teachers are not only encouraged to utilize and integrate technology 

into learning, but also to connect learning with students’ real-life experiences so that the material being studied 

becomes more relevant and easier to understand. This type of learning encourages teachers to creatively utilize 

digital technology and students’ real-life contexts in the learning process. Digital resources, natural resources, 

social resources and various phenomena closely related to students’ daily lives can become learning resources 

that help students understand learning materials more concretely. Project-based learning activities, case 

studies and problem-solving activities based on real situations in the school environment are learning 

activities designed and implemented collaboratively by teachers and students. Garzón & Garzón (2023) 

explained that the integration of technology with students’ real-life contexts can become a strategic effort to 

improve students’ motivation, active engagement, conceptual understanding, critical thinking and problem-

solving skills. 

Nevertheless, the development of contextual digital learning still faces various challenges. Rahayuningsih 

& Muhtar (2022) and Sahelatua et al. (2018) explained that there are two major factors contributing to the low 

integration of technology in learning, namely limited facilities and infrastructure, as well as teachers’ limited 

ability to utilize technology. Among these factors, limited facilities and infrastructure are often considered the 

main cause of the low quality of contextual digital learning. In border areas, in particular, the limited 

availability of technology-based facilities compared to other regions in Indonesia is often viewed as one of the 

main factors contributing to the low integration of technology into contextual learning (Nama & Tanggur, 

2022). 

The challenges involved in developing and implementing contextual digital learning become more 

complex in schools located in North Central Timor Regency, an Indonesian border area directly adjacent to 

Timor Leste. The geographical and social conditions of border communities are often viewed as obstacles for 

teachers in managing digital learning. These conditions have contributed to the less optimal implementation 

of digital learning that is connected to students’ real-life contexts and relevant to their needs. Sele and Santiari 

(2025) explained that the availability of technological infrastructure, internet access and digital learning media 

are factors that can influence the quality of learning in the digital era. Despite these limitations, teachers are 

still expected to carry out learning innovations, including adjusting learning practices to the conditions and 

resources available in schools. 

The less optimal implementation of contextual digital learning, which is often associated with limitations 

in facilities and infrastructure, needs serious attention because these are not the only factors contributing to 

the low quality of learning (Bentri et al., 2022). Other factors that may have even greater influence are teachers’ 

personal capacities, including their knowledge, attitudes and skills in implementing contextual digital 

learning. Teachers have the responsibility to create effective and sustainable learning experiences (Sele & Sila, 

2022). Given the more challenging conditions compared to other regions, teachers in border areas need to be 

equipped with pedagogical adaptability and the ability to develop contextual digital learning. These personal 

capacities can help teachers maintain the quality of learning while also providing meaningful learning 

experiences for students. 

Following the growing concern regarding the importance of pedagogical adaptability and contextual 

digital learning development, efforts to strengthen these personal teacher capacities are needed. Sumaryanta 

et al. (2018) explained that one of the strategic factors determining the success of teacher capacity development 

programs is the implementation of appropriate and contextual assessment practices. Assessment results can 

serve as the basis for mapping teachers’ capacities and designing capacity development programs that align 

with actual field needs. However, until now, there has been no instrument specifically developed to assess 

pedagogical adaptability or teachers’ ability to design digital learning that is relevant to local contexts. 

Previous instruments have mainly focused on digital literacy, self-efficacy and teachers’ readiness to design 

digital learning (Arvianto et al., 2023; Rahayu et al., 2024). Previous studies such as Paredes-Aguirre et al. 
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(2024) primarily discussed aspects of digital self-efficacy. Meanwhile, other studies focused more on 

technological readiness in general without linking it to pedagogical aspects (Garzón & Garzón, 2023; Siddiq & 

Scherer, 2019). These conditions indicate a research gap that still needs to be addressed. Therefore, this study 

focuses on developing instruments specifically designed for teachers and learning practices in border areas. 

The limited availability of valid, reliable and specific instruments for measuring pedagogical adaptability 

and contextual digital learning development has made the mapping of teachers’ personal capacities in border 

areas less accurate. In fact, accurate mapping is essential for designing teacher training programs and 

educational policies that are aligned with actual needs. Based on these considerations, this study aimed to 

develop and examine the validity and reliability of pedagogical adaptability and contextual digital learning 

development instruments for senior high school teachers in the Indonesia–Timor Leste border area. This study 

is expected to produce instruments that are valid, reliable and relevant to the conditions faced by teachers in 

border areas. In addition to research purposes, the developed instruments can also be used by stakeholders to 

identify teachers’ competency development needs in a more accurate and contextual manner. 

METHODOLOGY 

Research Design 

This study employed a quantitative approach using an instrument development research design. This 

design was selected to produce valid and reliable instruments for measuring two important aspects of digital 

learning, namely pedagogical adaptability and contextual digital learning development. The instrument 

development procedures used in this study referred to standard instrument development procedures, as 

presented in Figure 1. These procedures are consistent with the explanations provided by DeVellis (2017) and 

Taherdoost (2016), who emphasized that the implementation of standard development procedures helps 

ensure alignment between the constructs being measured and the resulting instruments. This approach also 

ensures that the developed instruments can be used not only for research purposes, but also in educational 

practice. 

 

Figure 1. Stages of Instrument Development 

Participants 

The participants in this study were 64 senior high school teachers in North Central Timor Regency, East 

Nusa Tenggara Province, one of the regions directly bordering Timor Leste. To provide a more contextual 

description of pedagogical adaptability and contextual digital learning development in border-area schools, 

the participants came from various subject areas and had diverse teaching experiences, ages and gender 

backgrounds. Participants were selected using a simple random sampling technique to ensure that the sample 

1. Theoretical Construct 
Development 

2. Indicator and Item 
Blueprint Formulation 

3. Expert Validation 

4. Instrument Revision 5. Field Testing 
6. Validity and 

Reliability Analysis
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adequately represented the population of senior high school teachers in border areas. Through the use of 

simple random sampling, each member of the population had an equal opportunity to be selected as a 

participant, allowing the findings to better represent the target population (Creswell & Creswell, 2018). 

In addition to involving senior high school teachers, this study also involved four validators during the 

instrument content validation stage. The validators were selected based on the relevance of their expertise to 

the constructs being developed, namely learning evaluation, digital learning development, instructional 

design, and instrument evaluation and development. Through their academic and practical experience, the 

validators played an important role in ensuring the alignment between the statement items, indicators and 

measured constructs. The validators also provided suggestions for improving the wording and language 

accuracy of each statement item in the instruments. 

Data Collection 

Data collection for the validity and reliability testing of the pedagogical adaptability and contextual 

digital learning development instruments for senior high school teachers in the Indonesia–Timor Leste 

border area was conducted through two main stages, namely: 

Expert Content Validation  

The initial draft of the instruments, which had been developed through the stages of theoretical construct 

development, indicator formulation and instrument blueprint preparation, was evaluated by four validators. 

The pedagogical adaptability instrument consisted of 22 statement items representing five indicators of 

pedagogical adaptability. These indicators included learning planning, flexibility in learning implementation, 

innovation and adaptive technology implementation, local potential-based learning, and reflection and 

improvement practices. Meanwhile, the contextual digital learning development instrument consisted of 16 

statement items representing four indicators, namely contextual digital learning planning, contextual digital 

learning implementation, integration of digital and local potential in learning, and contextual digital learning 

evaluation. The instruments were developed using a five-point Likert scale with response options ranging 

from strongly agree to strongly disagree. 

During the content validation stage, the validators assessed the suitability of each statement item with 

the indicators, including the feasibility of the instruments in terms of content, construct and language aspects. 

Each validator provided assessments using the prepared content validation sheets. The validators also 

provided comments and suggestions that became the basis for revising the instruments before the field testing 

stage. 

Field Testing  

The revised instruments, which had been improved based on the validators’ suggestions, were then 

distributed to and completed by the participants in this study, namely 64 senior high school teachers. The 

instruments used a Likert scale format. After the instruments were completed, scoring and data tabulation 

were conducted. The field testing data were subsequently used to examine the empirical validity and 

reliability of the instruments. 

Instruments 

Two instruments were developed in this study, namely the pedagogical adaptability instrument and the 

contextual digital learning development instrument. Content validity was assessed using a content validation 

sheet. Meanwhile, empirical validity and reliability data were collected using the pedagogical adaptability 

instrument and the contextual digital learning development instrument that had been revised based on the 

validators’ suggestions. 

Data Analysis 

Content validity was analyzed using Aiken’s V based on the assessments provided by four validators. 

The assessment included the suitability of the statement items with the indicators, as well as the feasibility of 
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the instruments in terms of content, construct and language aspects. The Aiken’s V value was calculated using 

the following formula: 

V = Σs / n(c − 1) 

Where: 

(V) = Aiken’s Validity Index 

(s) = the score assigned by the validator minus the lowest score in the rating category 

(n) = number of validators 

(c) = number of rating categories 

The Aiken’s V value indicates the content validity of the instruments, where values closer to 1 indicate 

higher levels of content validity. Furthermore, empirical validity was analyzed using Pearson Product-

Moment analysis, while instrument reliability was analyzed using Cronbach’s Alpha. These analyses were 

conducted using JASP software. For empirical validity testing, statement items were considered valid if there 

was a significant relationship between the item scores and the total scores, indicated by a significance value 

lower than 0.05. In addition to the significance value, the direction and strength of the correlation were also 

considered in determining item validity. Meanwhile, for reliability testing, the instruments were considered 

reliable if they had a Cronbach’s Alpha coefficient greater than 0.70 (Taber, 2018). 

FINDINGS 

The initial stage in instrument development was carried out through theoretical construct development, 

indicator formulation and instrument blueprint preparation. This process resulted in clear and measurable 

construct structures. The pedagogical adaptability instrument was developed based on five main indicators, 

while the contextual digital learning development instrument was developed based on four indicators. Overall, 

the pedagogical adaptability instrument consisted of 22 statement items, whereas the contextual digital 

learning development instrument consisted of 16 statement items. The details of the indicators and the number 

of items in both instruments are presented in Table 1. 

Table 1. Indicators and Number of Items of the Instrument 

Instrument  Indicator  Item Numbers Number 

of Items 

Pedagogical 

Adaptability 

Adaptability in Lesson Planning 1, 2, 3, 4, 5 5 

Flexibility in Learning Implementation 6, 7, 8, 9, 10 5 

Innovation and Adaptive Use of Technology 11, 12, 13, 14, 15 5 

Learning Based on Local 

Potential 
 

16, 17, 18, 19 4 

Reflection and Continuous Improvement 20, 21, 22 3 

 Total  22 

Contextual 

Digital 

Learning 

Development 

Planning of Contextual Digital Learning 1, 2, 3, 4 4 

Implementation of Contextual Digital Learning 5, 6, 7, 8 4 

Integration of Digital Resources and Local Potential in 

Learning 

9, 10, 11, 12 4 

Evaluation of Contextual Digital Learning 13, 14, 15, 16 4 

 Total  16 

The indicators developed in both instruments were selected to represent teachers’ ability to adjust 

learning practices to the conditions encountered in schools and to develop contextual digital learning that 

aligns with the characteristics of border areas. Indicators related to learning planning, learning 

implementation, adaptive technology integration and the integration of local potential were selected to reflect 

teachers’ ability to respond to learning challenges in a contextual manner. The distribution of statement items 

was arranged proportionally to ensure that each indicator was represented comprehensively.   
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Content Validity 

The results of the data analysis based on the assessments provided by the four validators showed that all 

statement items in the pedagogical adaptability and contextual digital learning development instruments were 

categorized as valid. The Aiken’s V values of the developed instruments ranged from 0.88 to 1.00, with average 

values above 0.90. The detailed results of the content validation for both instruments are presented in Table 2. 

Table 2. Summary of Content Validity Results of the Developed Instrument 

Instrument Range of 

Aiken's V 

Number of 

Items 

Average 

Aiken's V 

Category 

Pedagogical Adaptability 0.88 – 1.00 22 0.94 High 

Contextual Digital Learning 

Development 
0.88 – 1.00 16 0.936 High 

The high Aiken’s V values indicate that the developed statement items were well aligned with the 

indicators and theoretical constructs underlying the instruments. These findings also show that the validators 

had similar judgments regarding the relevance and appropriateness of each statement item. Therefore, both 

instruments were considered to have good content quality and were regarded as suitable for measuring 

teachers’ pedagogical adaptability and contextual digital learning development, particularly in border areas. 

During the content validation stage, the validation process did not only produce quantitative data used to 

determine the Aiken’s V values. Qualitative data in the form of comments and suggestions from each validator 

were also obtained and used as the basis for revising the statement items. The revised instruments were 

subsequently used in the field testing stage, and the results were analyzed to determine the empirical validity 

and reliability of the instruments. 

Empirical Validity 

Pearson correlation between item scores and total scores was used as the basis for determining the 

empirical validity of the two instruments developed in this study. Statement items were considered valid if 

there was a significant relationship between the item scores and total scores, indicated by a significance value 

lower than 0.05 (Hidayati et al., 2023). In addition to the significance value, the strength and direction of the 

correlation were also considered in determining the feasibility of each statement item. The analysis results 

showed that 21 out of 22 statement items in the pedagogical adaptability instrument were categorized as valid. 

Meanwhile, one item, namely item number 5, was categorized as invalid because it had a low and non-

significant correlation. In contrast, the analysis results for the contextual digital learning development 

instrument showed that all statement items were categorized as valid. A complete summary of the empirical 

validity results for both instruments is presented in Table 3. 

The data presented in Table 3 show that most statement items in the two developed instruments had a 

sufficiently strong relationship between item scores and total scores. This indicates that the statement items 

were able to represent the constructs being measured. In general, both instruments demonstrated acceptable 

construct consistency for measuring teachers’ pedagogical adaptability and contextual digital learning 

development. Only one statement item was categorized as invalid and was therefore excluded from the 

subsequent stages of the study. The removal of this item did not significantly affect construct representation 

because other statement items still represented the measured indicator. 

Table 3. Summary of  Empirical Validity Results of the Developed Instrument 

Instrument Range of r-value Range of p-value Valid 

Items 

Invalid 

Items 

Category 

Pedagogical Adaptability -0.292 - 0.627 < 0.001 - 0.044 21 1 Valid 

Contextual Digital Learning 

Development 
0.434 – 0.849 < 0.001 16 0 Valid 
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Specifically, in the pedagogical adaptability instrument, two items showed negative correlation values, 

namely items 19 and 20. This indicates that the direction of the relationship between these items and the total 

score was opposite. Such conditions may occur in statement items written in a negative form and therefore 

require reverse scoring before interpretation. Nevertheless, both items were retained because they still showed 

significant relationships with the measured construct and remained theoretically relevant to the indicators of 

pedagogical adaptability. 

Instrument Reliability 

The next analysis was conducted using Cronbach’s Alpha to determine the level of internal consistency 

of the developed instruments. The results showed that the pedagogical adaptability instrument had a 

reliability value of 0.797, while the contextual digital learning development instrument had a reliability value 

of 0.911. A complete summary of the reliability test results is presented in Table 4. 

Table 4. Results of Instrument Reliability Testing 

No. Instrument Cronbach’s Alpha Description 

1.  Pedagogical Adaptability 0.797 Reliable 

2.  Contextual Digital Learning Development 0.911 Reliable 

 

 The data presented in Table 4 show that the Cronbach’s Alpha values of both instruments were above 

0.70, indicating that the instruments met the reliability criteria. These findings indicate that both instruments 

had good internal consistency and were therefore capable of producing relatively stable data when used in 

similar measurements. The higher reliability value of the contextual digital learning development instrument 

compared to the pedagogical adaptability instrument suggests stronger consistency among its statement items. 

The homogeneity of participants’ responses and the more consistent relationships among indicators may have 

contributed to the difference in reliability values between the two instruments. 

Overall, the fact that both instruments were categorized as reliable indicates that they are appropriate for 

assessing and mapping the capacities of senior high school teachers in the Indonesia–Timor Leste border area, 

particularly in relation to pedagogical adaptability and contextual digital learning development. 

DISCUSSION 

This study produced pedagogical adaptability and contextual digital learning development instruments 

that met the criteria of validity and reliability. The selection of indicators and statement items based on the 

learning conditions faced by teachers in border areas may have contributed to the high validity and reliability 

of the developed instruments. The developed indicators were not only focused on technology utilization, but 

were also related to teachers’ ability to adjust learning practices to limited facilities, student characteristics and 

local contexts. The alignment between the indicators and teachers’ real experiences in the field made the 

instruments more relevant to the context of border areas. These findings are consistent with the views of 

DeVellis (2017) and Taherdoost (2016), who explained that the quality of a developed instrument is strongly 

influenced by the clarity of its constructs and the alignment between indicators and statement items. 

The high Aiken’s V values obtained for both instruments indicate that the validators considered the 

statement items to be aligned with the measured indicators. The high ratings provided by the validators were 

likely influenced by the relevance of the indicators to the actual learning conditions encountered in border 

areas. The validators were able to recognize that the need for teachers in border areas to implement flexible, 

adaptive and contextual learning had been represented in the indicators developed in this study. These 

findings suggest that instrument content validity may be influenced not only by the theoretical strength of the 

developed constructs, but also by the alignment between the indicators and actual learning practices in the 

field. This finding is consistent with the studies conducted by Penfield & Giacobbi (2014) and Boateng et al. 

(2018), which reported that high content validity is determined by the relevance between statement items and 
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theoretical constructs. In addition to construct relevance, the representation of indicators in each statement 

item is also important to ensure that the instruments are able to comprehensively describe learning conditions. 

The pedagogical adaptability indicators developed in this study included learning planning adaptability, 

flexibility in learning implementation, innovation and adaptive technology integration, as well as reflection 

and improvement practices. These indicators are supported by previous studies conducted by Collie and 

Martin (2016), Granziera et al. (2019), and Chen (2023), which described pedagogical adaptability as the ability 

to adjust learning practices in the digital era. Teachers with strong pedagogical adaptability are generally more 

capable of adjusting learning practices to students’ needs, learning dynamics and technological developments. 

In border areas, in particular, this capacity is important because teachers often face conditions that are not 

always ideal. Amid the demands of integrating technology into learning, pedagogical adaptability enables 

teachers to maintain the quality of learning despite limited digital resources and diverse student characteristics. 

Therefore, pedagogical adaptability is not only related to technical skills in using technology, but also to 

teachers’ ability to sustain the quality of learning. 

The contextual digital learning development instrument also demonstrated high content validity. This 

indicates that the formulated indicators were aligned with the concept of contextual digital learning, which 

emphasizes the integration of digital technology with students’ real-life experiences. This finding is consistent 

with Redecker (2017) and Garzón & Garzón (2023), who explained that the effectiveness of digital learning is 

determined not only by the quality of technology utilization, but also by teachers’ ability to integrate students’ 

real experiences into the learning process. In learning practices in border areas, teachers need to integrate 

digital media, available local resources and students’ real-life experiences to strengthen the quality of learning. 

Such conditions can provide meaningful learning experiences for students, allowing them to understand 

learning materials in ways that are more closely connected to their daily lives. 

In addition to the content validity results, the instrument validation process also produced suggestions 

from the validators regarding the wording and clarity of the statement items. This process was important to 

ensure that the statement items were more communicative and easier for respondents to understand. Polit & 

Beck (2017) explained that a good content validation process should not rely solely on quantitative approaches, 

but should also incorporate qualitative approaches. In this study, the validators’ suggestions became 

particularly important because differences in school conditions and teachers’ experiences in border areas may 

influence how teachers interpret each statement item. Revisions based on the validators’ suggestions were 

therefore conducted to ensure that the instruments were aligned with teachers’ actual experiences in the field. 

The empirical validity results showed that 21 out of 22 statement items in the pedagogical adaptability 

instrument were categorized as valid, while all statement items in the contextual digital learning development 

instrument were categorized as valid. The alignment between teachers’ empirical experiences and the 

statement items in the instruments may have contributed to the high number of valid items. Statement items 

developed based on actual learning practices tend to be easier for teachers to understand. These findings 

indicate that the relevance of local contexts in developing indicators and statement items may influence the 

empirical validity of an instrument. The more relevant the statement items are to respondents’ experiences, 

the greater the likelihood that respondents will provide responses that are consistent with the measured 

constructs. These findings are consistent with the studies conducted by Garzón & Garzón (2023), 

Rahayuningsih & Muhtar (2022), and Siddiq & Scherer (2019), which explained that teachers are generally 

more capable of implementing learning practices designed in ways that are contextual and aligned with local 

conditions. 

Theoretically, the findings of this study strengthen the discussion regarding the importance of developing 

contextual educational instruments, including instruments specifically designed to assess teachers’ personal 

capacities. The instruments developed in this study are not only intended to assess teachers’ ability to utilize 

digital technology, but also to evaluate their ability to adjust learning practices to local conditions and the 

challenges encountered in schools. Practically, the developed instruments can be used to map teachers’ 

personal capacities in a more contextual and accurate manner. Such mapping can serve as the basis for 
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designing teacher competency development programs, including more targeted training and continuous 

mentoring, particularly for senior high school teachers in the Indonesia–Timor Leste border area. These 

findings are consistent with Bentri et al. (2022), who emphasized the importance of contextual assessment as 

a foundation for developing targeted and sustainable educational policies. 

CONCLUSION 

This study produced valid and reliable pedagogical adaptability and contextual digital learning 

development instruments for senior high school teachers in the Indonesia–Timor Leste border area. The 

novelty of this study lies in the development of instruments designed based on the characteristics of learning 

in border areas. The developed instruments are able to represent teachers’ capacities in adjusting pedagogical 

practices and developing digital learning that is integrated with students’ real-life contexts and local potential. 

In addition to being used as assessment tools to map teachers’ personal capacities in a more contextual and 

accurate manner, these instruments can also support the development of teacher competency improvement 

programs and the formulation of educational policies that are more aligned with the needs of border areas. 
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