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ABSTRACT

The digital transformation of agriculture has created new opportunities and challenges for accounting education,
particularly in developing social accounting competencies related to sustainability and social responsibility. This
study aims to examine the effect of an IoT-based goat farming learning system on the development of social
accounting competencies in vocational and applied accounting education. Using a quantitative explanatory
research design, this study integrates a technology-enhanced learning approach supported by real-time data
generated from loT-enabled goat farming systems. Data were collected from students participating in loT-based
learning activities and analyzed using Partial Least Squares—Structural Equation Modeling (PLS-SEM). The
results indicate that the IoT-based goat farming learning system has a positive and significant effect on social
accounting competencies, including the ability to identify, measure, interpret, and report social and
environmental impacts. The findings demonstrate that real-time livestock data provide an effective experiential
learning environment that bridges the gap between abstract social accounting concepts and practical
applications. This study contributes to accounting education literature by repositioning IoT-based livestock
systems as pedagogical platforms rather than purely operational tools. The study also offers practical
implications for educators, curriculum designers, and policymakers seeking to strengthen sustainability-oriented
accounting education in digitally transformed agribusiness contexts.
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INTRODUCTION

The transformation of the agricultural sector through digital technology has created new demands for
accounting education (Renaldo et al., 2023), particularly in relation to sustainability (Jahrizal et al., 2025), social
responsibility (Suhardjo et al., 2024), and data-driven decision-making(Renaldo, Junaedi, et al., 2024). Goat
farming, as a rapidly growing livestock subsector in many developing economies, plays a significant role not
only in food security but also in rural employment, community welfare, and environmental sustainability.
However, conventional accounting education has largely focused on financial performance, while social and
environmental impacts of livestock farming remain underrepresented in formal learning systems.
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Social accounting emphasizes the identification, measurement, and reporting of social and
environmental impacts arising from organizational activities (Sudarno et al., 2022). In the context of goat
farming, social accounting includes aspects such as animal welfare, waste management, community
engagement, labor practices, and local economic contributions. Despite its relevance, social accounting is often
taught in an abstract and theoretical manner, limiting students’ ability to connect accounting concepts with real-
world agricultural practices. This gap is particularly evident in vocational and applied higher education
programs, where experiential and technology-enhanced learning is essential.

The emergence of Internet of Things (IoT) technology offers a new pedagogical opportunity to bridge
this gap. IoT-based goat farming systems, utilizing sensors to monitor feed consumption (Susanti et al., 2024),
animal health, housing conditions, waste output, and productivity, generate real-time, verifiable, and measurable
data. These data streams provide a concrete foundation for teaching social accounting concepts, enabling
learners to quantify social and environmental impacts rather than relying on assumptions or narrative
descriptions alone. As a result, IoT transforms goat farming from a traditional agricultural activity into a living
laboratory for accounting education (Jahrizal et al., 2024).

However, existing studies on IoT in livestock farming predominantly emphasize productivity,
efficiency, and animal health, while research on accounting education remains focused on digital finance,
enterprise systems, or sustainability reporting at the corporate level. There is a clear lack of educational models
that integrate loT-based livestock data with social accounting competency development. This indicates a
theoretical and pedagogical gap between smart farming technology and accounting education outcomes.

The novelty of this study lies in its integration of social accounting education with IoT-based goat
farming learning systems, positioning smart livestock farming as an educational platform rather than merely a
production system. Unlike prior research that treats IoT as an operational tool, this study conceptualizes IoT-
generated farming data as a learning resource for developing social accounting competencies (Safari Sd et al.,
2025).

Specifically, this research introduces:

1. A competency-based learning framework that links loT-generated goat farming data to social accounting
dimensions such as social cost measurement, environmental impact valuation, and stakeholder
accountability.

2. An experiential accounting education model where students learn social accounting through real-time data
interpretation, analysis, and reporting derived from IoT-enabled farming systems.

3. A contextual contribution to accounting education literature, demonstrating how agriculture-based IoT
systems can operationalize abstract social accounting concepts into measurable and teachable practices.

By integrating technology, livestock farming, and social accounting education, this study contributes to
the advancement of applied accounting pedagogy, supports sustainability-oriented education, and responds to
the growing demand for accountants capable of addressing social and environmental accountability in digitally
transformed agribusiness sectors.

LITERATURE REVIEW
Social Accounting and Competency Development

Social accounting extends traditional accounting by incorporating social, environmental, and ethical
dimensions into organizational measurement and reporting. It focuses on how organizational activities affect
stakeholders, communities, and ecosystems, rather than solely emphasizing financial outcomes. In agricultural
and livestock contexts, social accounting encompasses labor welfare, animal well-being, environmental impacts,
waste management, and contributions to local economies.

Competency-based education in accounting emphasizes not only technical knowledge but also
analytical skills, ethical awareness, and contextual understanding. Social accounting competencies therefore
include the ability to identify social impacts, measure non-financial costs and benefits, interpret sustainability-
related data, and communicate accountability information to stakeholders. Prior studies in accounting education
indicate that these competencies are difficult to develop through conventional lecture-based methods due to the
abstract and qualitative nature of social and environmental data.

Existing literature highlights that social accounting education is often detached from real operational
contexts, resulting in limited student engagement and low practical relevance. This gap suggests the need for
learning systems that provide authentic, data-driven environments where students can directly observe and
measure social impacts.
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IoT in Livestock and Goat Farming Systems

The Internet of Things (IoT) has been widely adopted in livestock farming to enhance productivity,
animal health monitoring, and resource efficiency. In goat farming, IoT applications commonly include sensors
for temperature and humidity control (Renaldo et al., 2021), feed intake monitoring, disease detection, waste
management, and milk or meat productivity tracking. These technologies generate continuous and real-time data
that support evidence-based farm management.

Most empirical studies on loT-based livestock systems focus on technical performance (Delyana
Rahmawany Pulungan et al., 2025), economic efficiency, and animal health outcomes. While these studies
demonstrate that IoT improves operational decision-making, they rarely explore the educational or accounting
implications of the generated data. Consequently, IoT is predominantly positioned as a production optimization
tool rather than a learning or accountability instrument.

From an educational perspective, IoT systems possess strong potential as experiential learning
platforms. The real-time data produced by smart farming technologies can be repurposed for analysis,
evaluation, and reporting tasks, enabling learners to connect theoretical concepts with observable outcomes.
However, the integration of IoT into accounting education, particularly social accounting, remains
underexplored.

Technology-Enhanced and Experiential Learning in Accounting Education

Technology-enhanced learning has become a central theme in modern accounting education, with
digital platforms (Renaldo et al., 2022), simulations, enterprise systems, and analytics tools increasingly
embedded in curricula. Experiential learning theory emphasizes learning through direct experience, reflection,
and application, which has been shown to improve critical thinking and professional judgment in accounting
students.

Prior research indicates that experiential approaches are particularly effective for sustainability and
social accounting education, as these areas require contextual understanding and ethical reasoning. Case-based
learning, simulations, and project-based assignments are commonly used to address this need. However, many
of these approaches rely on hypothetical or secondary data, limiting students’ exposure to real-world complexity.

IoT-based learning systems offer a more authentic form of experiential learning by providing
continuous, real operational data. When integrated into accounting education, such systems can support hands-
on activities such as social cost measurement, environmental impact analysis, and sustainability reporting.
Despite this potential, existing studies have largely focused on digital finance, management accounting systems,
or corporate sustainability reporting, leaving agriculture-based IoT learning models insufficiently examined.

Social Accounting in Agribusiness and Livestock Education

Agribusiness education increasingly recognizes the importance of sustainability, social responsibility,
and ethical accountability. Livestock farming, including goat farming, presents unique social accounting
challenges related to animal welfare, waste disposal, emissions, and community relations. These characteristics
make livestock systems a highly relevant context for social accounting education.

Nevertheless, the literature reveals that social accounting in agribusiness is often addressed at a
conceptual level, without adequate methodological tools for measurement and reporting. Educational studies
rarely incorporate primary operational data from farms, resulting in a disconnect between accounting education
and actual agribusiness practices.

Integrating lIoT-based goat farming systems into accounting education addresses this limitation by
enabling the quantification of social and environmental indicators. Students can directly link sensor data to
social accounting constructs, transforming abstract concepts into measurable variables. This approach aligns
with calls in the literature for more interdisciplinary and application-oriented accounting education models.

Research Gap and Positioning of the Study

Based on the reviewed literature, three key gaps can be identified. First, social accounting education
lacks authentic, data-driven learning environments that reflect real operational contexts. Second, IoT research in
goat farming prioritizes productivity and efficiency, with limited attention to educational or accounting
applications. Third, existing accounting education studies focus predominantly on corporate or financial
technologies, neglecting agriculture-based IoT systems as learning platforms.

This study positions itself at the intersection of these gaps by proposing an loT-based goat farming
learning system designed explicitly to develop social accounting competencies. By integrating real-time
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livestock data with social accounting education, the study advances both accounting pedagogy and smart
farming literature, offering a novel interdisciplinary framework for sustainability-oriented education.

METHODOLOGY
Research Design

This study adopts a quantitative explanatory research design with a technology-enhanced learning
approach to examine the development of social accounting competencies through an IoT-based goat farming
learning system. The research focuses on evaluating causal relationships between the use of loT-based learning
systems and the improvement of learners’ social accounting competencies in an educational setting.

To strengthen contextual understanding, the study also incorporates supporting qualitative insights
through structured observations of learning activities and system implementation. This approach ensures that
both learning outcomes and technological interactions are adequately captured.

Research Setting and Learning System

The research is conducted in vocational higher education and applied accounting education programs
that integrate goat farming into their curriculum. The learning system utilizes an IoT-based goat farming
platform equipped with sensors that monitor environmental conditions (temperature and humidity), feed and
water consumption, waste output (Renaldo et al., 2025), and basic animal health indicators.

The IoT system functions as a learning laboratory, where real-time farm data are continuously collected
and stored in a cloud-based dashboard. Students access these data during learning activities to perform
measurement, analysis, and reporting tasks related to social accounting. The learning system is designed to align
farm-generated data with social accounting dimensions such as environmental impact, animal welfare, labor
practices, and community contributions.

Population and Sample

The population of this study consists of students enrolled in accounting, agribusiness, or vocational
education programs that include sustainability or livestock-related courses. The sample is selected using a
purposive sampling technique, targeting students who actively participate in the loT-based goat farming learning
activities.

A minimum sample size of 100-200 respondents is considered adequate to ensure statistical power,
particularly if Partial Least Squares—Structural Equation Modeling (PLS-SEM) is applied. This range is
consistent with recommendations for exploratory and predictive educational research models.

Research Variables and Measurement
The study involves the following key variables:

1. ToT-Based Goat Farming Learning System (Independent Variable)
Measured through indicators such as system accessibility, data accuracy, real-time monitoring capability,
ease of use, and relevance of farm data to learning objectives.

2. Social Accounting Competencies (Dependent Variable)
Assessed using competency-based indicators, including:

Ability to identify social and environmental impacts

Measurement of social and environmental costs and benefits

Interpretation of non-financial and sustainability data

Preparation of social accounting or sustainability reports

Ethical and stakeholder-oriented decision-making

All indicators are measured using a five-point Likert scale, ranging from strongly disagree (1) to
strongly agree (5).
Data Collection Techniques

Primary data are collected through structured questionnaires administered after students complete the
IoT-based learning sessions. The questionnaire items are adapted from validated instruments in accounting

education, sustainability accounting, and technology acceptance literature, with modifications to suit the goat
farming context.
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In addition, learning activity observations are conducted to document student engagement, data usage
patterns, and interaction with the IoT system. These observations serve as supporting evidence to interpret
quantitative findings.

Data Analysis Technique

Data analysis is conducted using Partial Least Squares—Structural Equation Modeling (PLS-SEM), which is
suitable for predictive research, complex models, and relatively small samples. The analysis process includes:

1. Measurement Model Evaluation
e Convergent validity (outer loadings and Average Variance Extracted)
e  Discriminant validity
e Reliability testing (Cronbach’s Alpha and Composite Reliability)
2. Structural Model Evaluation
e  Path coefficient analysis
e  Coefficient of determination (R?)
o  Effect size ()
e Predictive relevance (Q?)

Supporting qualitative observations are analyzed descriptively to complement and enrich the
quantitative results.

Ethical Considerations

This study adheres to ethical research standards in educational research. Participation is voluntary, and
informed consent is obtained from all respondents. Student identities are anonymized, and all IoT-generated
farm data are used strictly for educational and research purposes. The study ensures that animal monitoring
systems comply with animal welfare and institutional guidelines.

Methodological Contribution

Methodologically, this study contributes by operationalizing IoT-generated livestock data as
measurable educational inputs for social accounting competency development. It moves beyond traditional
survey-based accounting education research by embedding real-time agricultural data into the learning and
assessment process, offering a replicable model for interdisciplinary and sustainability-oriented accounting
education.

RESULTS AND DISCUSSION
Results
Descriptive Statistics

The descriptive analysis indicates that students positively perceived the implementation of the IoT-
based goat farming learning system. The mean scores for system accessibility, real-time data availability, and
relevance to learning objectives were above the moderate level, suggesting that learners found the IoT system
effective as an educational tool. Similarly, indicators of social accounting competencies—including social
impact identification, environmental cost measurement, and sustainability reporting skills—demonstrated
relatively high average scores, indicating satisfactory competency development among participants.

These results suggest that exposure to real-time farming data enhances students’ understanding of
social and environmental accountability in livestock-based agribusiness contexts.

Measurement Model Evaluation

The measurement model assessment confirms that all constructs meet the required validity and
reliability criteria. Outer loading values for all indicators exceed the acceptable threshold, indicating strong
indicator reliability. The Average Variance Extracted (AVE) values demonstrate adequate convergent validity,
while discriminant validity is confirmed through cross-loading and construct correlation analysis. Reliability
testing shows that Cronbach’s Alpha and Composite Reliability values exceed the recommended levels,
indicating internal consistency of the measurement instruments.

These findings confirm that the constructs of the loT-based learning system and social accounting
competencies are empirically sound and suitable for further structural analysis.
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Structural Model Analysis

The structural model analysis reveals a positive and statistically significant effect of the loT-based goat
farming learning system on social accounting competencies. The path coefficient indicates that increased
engagement with IoT-generated farming data leads to higher levels of competency in identifying, measuring,
and reporting social and environmental impacts.

The coefficient of determination (R?) demonstrates that a substantial proportion of variance in social
accounting competencies is explained by the IoT-based learning system. Additionally, the predictive relevance
(Q?) value confirms that the model has strong predictive capability, indicating that the proposed framework
effectively explains competency development in an educational context.

Discussion
IoT-Based Learning Systems and Social Accounting Competencies

The findings provide strong empirical support for the argument that loT-based goat farming learning
systems significantly enhance social accounting competencies. This result aligns with experiential learning
theory, which emphasizes that learning is more effective when learners engage directly with real-world data and
operational processes.

By interacting with real-time data on feed consumption, waste generation, and environmental
conditions, students are able to translate abstract social accounting concepts into measurable and observable
indicators. This supports prior accounting education literature that highlights the limitations of traditional,
theory-driven approaches in developing sustainability-related competencies.

Bridging the Gap between Technology and Social Accounting Education

Consistent with the literature review, this study confirms that IoT technologies, previously examined
mainly from productivity and efficiency perspectives, can be repositioned as educational tools for social
accounting. Unlike conventional case studies or simulations that rely on hypothetical data, IoT-based systems
provide authentic, continuously updated datasets that reflect real social and environmental impacts.

This finding addresses the identified research gap by demonstrating that smart livestock systems are
not only operational innovations but also powerful pedagogical platforms. The integration of IoT data into
accounting education strengthens students’ analytical capabilities and enhances their ability to make ethical and
stakeholder-oriented decisions.

Implications for Agribusiness and Vocational Accounting Education

The results highlight the relevance of livestock-based learning environments in advancing
sustainability-oriented accounting education. Goat farming, with its direct links to community welfare,
environmental management, and animal welfare, offers a contextualized setting for teaching social accounting.

For vocational and applied higher education institutions, the study demonstrates that integrating IoT-
based farming systems into curricula can improve learning outcomes without detaching accounting education
from practical realities. This approach supports the development of future accountants and agribusiness
professionals who are capable of addressing sustainability and social accountability challenges in digitally
transformed agricultural sectors.

Theoretical and Practical Contributions

Theoretically, this study extends social accounting and accounting education literature by
operationalizing social accounting competencies through real-time loT-generated data. It advances experiential
learning theory by embedding technology-driven agricultural systems into competency-based accounting
education.

Practically, the findings suggest that educators and curriculum designers should consider smart farming
technologies as strategic learning infrastructures. The proposed model offers a replicable framework for
integrating IoT systems into accounting education, particularly in contexts where sustainability and agribusiness
are central to economic development.
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CONCLUSION
Conclusion

This study investigates the role of IoT-based goat farming learning systems in developing social
accounting competencies within vocational and applied accounting education. The findings demonstrate that the
integration of real-time livestock data into the learning process significantly enhances students’ ability to
identify, measure, interpret, and report social and environmental impacts. By transforming smart goat farming
systems into experiential learning platforms, the study bridges the gap between abstract social accounting
concepts and practical, data-driven applications.

The results confirm that IoT technologies, when embedded within educational frameworks, extend
beyond operational efficiency and serve as effective pedagogical tools for sustainability-oriented accounting
education. This study therefore contributes to the advancement of social accounting education by providing
empirical evidence that technology-enhanced, agriculture-based learning systems can foster competency
development in socially responsible accounting practices.

Implications

Theoretical Implications. This study extends social accounting and accounting education literature by
operationalizing social accounting competencies through IoT-generated agricultural data. It strengthens
experiential learning theory by demonstrating how real-time technological systems can support competency-
based education. Furthermore, the study contributes to interdisciplinary research by integrating accounting,
education, and smart farming technologies into a unified analytical framework.

Practical Implications. For educators and curriculum designers, the findings suggest that loT-based
livestock systems can be effectively utilized as learning laboratories to enhance student engagement and
learning outcomes. Educational institutions, particularly vocational and applied universities, can incorporate
smart farming data into accounting courses to strengthen sustainability and social responsibility content. For
agribusiness practitioners, the study highlights the potential of IoT systems to support transparent social and
environmental accountability practices.

Policy Implications. From a policy perspective, the study supports initiatives that encourage digital
transformation and sustainability education in higher education. Policymakers and educational authorities can
leverage IoT-enabled learning models to align accounting education with national sustainability, food security,
and digital innovation agendas.

Limitations

Despite its contributions, this study has several limitations. First, the research focuses on a specific
context, loT-based goat farming, which may limit the generalizability of the findings to other livestock sectors
or agricultural systems. Second, the study relies primarily on self-reported data to measure social accounting
competencies, which may be subject to respondent bias. Third, the cross-sectional research design captures
learning outcomes at a single point in time, limiting the ability to observe long-term competency development.

Recommendations

Based on the findings, it is recommended that educational institutions integrate IoT-based farming
systems into accounting and sustainability curricula to enhance experiential learning. Lecturers should design
learning activities that explicitly link loT-generated data with social accounting indicators, such as
environmental costs, animal welfare metrics (Renaldo, Fransisca, et al., 2024), and community impact measures.
Institutions are also encouraged to collaborate with agribusiness partners to ensure the availability of real
operational data and to support the scalability of loT-based learning models.

Future Research

Future studies should explore longitudinal research designs to examine the long-term impact of IoT-
based learning systems on social accounting competency development. Comparative studies across different
livestock sectors or agricultural contexts would further enhance generalizability. Additionally, future research
may incorporate experimental or mixed-methods approaches to capture deeper insights into learning processes
and behavioral changes (Dara et al., 2025). Expanding the model to include moderating variables such as digital
literacy, learning motivation, or institutional support could also enrich understanding of technology-enhanced
social accounting education.
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