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 ABSTRACT 
 Modern learning technology encourages the need for adaptive leadership in 

the school environment. This study aims to examine the role of the principal 

in implementing a Deep Learning-based curriculum, as well as the 

challenges and opportunities in resource management and teacher 

professional development. The research employs a qualitative case study 

approach, utilizing data collection techniques such as interviews, 

observations, and documentation. Data analysis will be carried out by 

condensing, reducing, displaying, and verifying data to identify key patterns 

related to leadership roles, challenges, and opportunities. The results reveal 

that the principal possesses a strategic vision of the importance of technology 

in education yet faces challenges such as general teacher training and limited 

funding. The implications of these findings highlight the need for more 

targeted and sustainable professional development programs and more 

effective resource management strategies to support the successful 

implementation of the Deep Learning curriculum. This study contributes to 

the literature on educational leadership and technology integration, offering 

recommendations for future research to explore these issues in broader 

school contexts, focusing on cross-regional or cross-level comparisons. 

*Corresponding Author 

 

INTRODUCTION 

Education plays an important role in shaping superior-quality human 

resources. In an era of rapidly developing technology, education must adapt to 

the needs of the times, including the application of technology-based learning 

methods (Bruggeman et al., 2019; Calnin et al., 2018; Croy, 2018). One approach 

increasingly gaining attention is Deep Learning, which offers the potential to 

significantly improve the learning process. By integrating this technology into 

the curriculum, schools can provide a more interactive and relevant learning 

experience to developments in the world of work (Davis & Davis, 2018; Ferreira-

Pires et al., 2020; Fox & Sease, 2019). This research is important because it can 

provide new insights for policymakers and related parties in education to better 

understand the role of school principals in leading changes towards a more 
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technology-oriented curriculum, which will shape a generation ready to face 

global challenges. 

Today’s society faces a significant challenge in creating an education 

system that is adaptive to technological developments. In many schools, 

especially in areas that do not have direct access to advanced technology, 

implementing a technology-based curriculum is still limited. This is due to 

various factors, such as the lack of understanding and readiness of school leaders 

to implement technology and the limited resources owned by the school (Garza, 

2020; Goodyear et al., 2021; Harte & McGlade, 2018). In this context, this study 

aims to identify the role of the principal in leading the change towards the 

implementation of the Deep Learning curriculum at SMP Plus Melati Samarinda, 

with the hope that it can be a model for other schools in Indonesia. 

The phenomenon in the field shows that although technology has 

developed rapidly, implementing technology-based curricula, such as Deep 

Learning, in schools is still not optimal. Despite having adequate facilities, some 

schools have not fully utilized the technology in the learning process. Although 

SMP Plus Melati Samarinda intends to implement new technology, the 

principal's ability to lead the change is the biggest challenge. Many principals still 

rely on traditional methods and do not fully understand how technology, such 

as Deep Learning, can be integrated into the curriculum effectively (Hero & 

Lindfors, 2019; Hobson et al., 2020). This study will examine the factors that 

influence the role of the principal in implementing the curriculum, as well as its 

impact on the quality of education in the school. 

Previous studies have shown that the role of the principal is vital in 

implementing curriculum innovation in schools. Several studies have stated that 

principals who are proactive in developing and supporting the use of technology 

can improve the quality of learning and facilitate more effective change 

(Huchting & Bickett, 2021; Jarrett & Baumber, 2020; Kensler & Uline, 2019; Law 

& Liang, 2019). However, although there have been many studies examining the 

application of technology in education, there are still few that specifically 

highlight the role of the principal in the context of implementing a Deep 

Learning-based curriculum. Most studies focus more on technical and 

pedagogical aspects without looking at how school leadership factors influence 

the success of implementing this technology. Therefore, this study is important 

to fill the gap in knowledge regarding how the principal at SMP Plus, Melati 

Samarinda, leads the implementation of the Deep Learning curriculum. 

Previous studies have also shown obstacles to implementing technology 

in schools, such as a lack of teacher training and support from school 
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management. Often, principals lack a deep understanding of the technology to 

be implemented, making it challenging to lead significant changes in the 

curriculum. Several studies have also shown that despite good intentions to 

implement technology, there is no precise mechanism to support teachers and 

students in utilizing technology optimally (Mukherjee, 2019). This study will 

identify how principals can overcome these obstacles, as well as how their roles 

can contribute to the success of implementing Deep Learning in schools. 

The novelty of this study lies in the emphasis on the role of the principal 

in leading the implementation of the Deep Learning curriculum, which has not 

been widely discussed in previous literature. This study also highlights how the 

principal at SMP Plus, Melati Samarinda, faces challenges and opportunities in 

leading these changes and the strategies they use to overcome existing obstacles. 

This is important to resolve because today’s education must integrate technology 

into learning so students can be better prepared to face future challenges. 

Therefore, this study has the potential to significantly contribute to developing 

an effective educational leadership model in implementing a technology-based 

curriculum. 

The main problem in this study is how the principal at this school, leads 

and manages the implementation of a Deep Learning-based curriculum to 

improve the quality of education. This study aims to explore the factors that 

influence the principal’s leadership in this process and its impact on student 

learning outcomes and technological developments in schools. By knowing the 

role of the principal in facing these challenges and opportunities, it is hoped that 

solutions can be found that can be applied in other schools facing similar 

problems. The temporary argument in this study is that the role of the principal 

is vital in implementing a Deep Learning-based curriculum, especially in 

overcoming the challenges faced by schools related to the readiness of human 

resources and technology. Principals with a clear vision of the importance of 

technology integration in the curriculum will be better able to lead the changes 

needed to achieve better educational goals. This study is expected to contribute 

to developing more effective leadership strategies in education in the digital era. 

 

RESEARCH METHOD 

This research method uses a qualitative approach with a case study design 

to understand the role of the principal in implementing a Deep Learning-based 

curriculum at SMP Plus Melati Samarinda. Case studies are chosen because they 

allow researchers to explore phenomena in depth in a specific context and gain 

insight into the challenges faced in implementing technology in the curriculum 
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(Byrne, 2022; Campbell et al., 2021; Kiger & Varpio, 2020). This approach 

provides an opportunity to understand the dynamics of leadership and how 

principals manage changes related to the use of technology in education. 

This research was conducted at SMP Plus Melati Samarinda because this 

school is trying to implement a Deep Learning-based curriculum but faces 

challenges regarding the readiness of the principal and human resources. SMP 

Plus Melati was chosen as the research location because it has great potential to 

adopt educational technology but still needs guidance in implementing the 

curriculum. This location provides a relevant picture of the challenges faced by 

many schools in the area that want to introduce technology in learning but are 

not fully ready regarding leadership and resources. 

The data collection techniques used in this study are in-depth interviews, 

observations, and documentation studies (Cole, 2024; Scharp, 2021; Tasci et al., 

2020). Interviews were conducted with principals, teachers, and students who 

were directly involved in the implementation of the Deep Learning curriculum. 

Direct observations will be conducted to see how technology is applied in daily 

learning. In addition, documentation studies will analyze relevant documents, 

such as the curriculum and principal policies related to technology 

implementation.  Data analysis will be carried out by condensing, reducing, 

displaying, and verifying data to identify key themes related to the role of the 

principal in implementing the Deep Learning-based curriculum, as well as its 

impact on the quality of education in schools. 

 

RESULT AND DISCUSSION 

Result  

This section presents the study's findings on implementing the Deep 

Learning curriculum at SMP Plus Melati, focusing on three main aspects: the 

principal’s strategic vision and leadership, resource and infrastructure 

management, and teacher professional development. The analysis was 

conducted through in-depth interviews with the principal and teachers and 

direct observation of implementation practices in the field. Each aspect is 

presented systematically to show the relationship between visionary leadership, 

the readiness of facilities and infrastructure, and educators' capacity to support 

the success of a technology-based curriculum. This discussion not only describes 

the successes and challenges faced but also highlights key patterns emerging 

from the data, which can be the basis for future technology-based education 

policies and practices. 
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Strategic Vision and Leadership in Deep Learning Curriculum  

Strategic vision and leadership in implementing the Deep Learning 

curriculum refers to the principal’s ability to formulate and communicate 

educational goals involving advanced technology and lead the school in realizing 

these changes. This vision is not only limited to an understanding of technology 

but also to how the principal can motivate all parties in the school to adapt and 

adopt a Deep Learning-based curriculum. Strategic leadership includes 

allocating resources effectively, developing policies that support the 

implementation of technology, and maintaining a balance between innovation 

and achievement of learning outcomes. 

The results of in-depth interviews with the Principal of SMP Plus Melati 

and teachers in the school environment showed that the principal’s strategic 

vision and leadership played a central role in implementing the Deep Learning-

based curriculum. The principal, Dian Arif Noor Pratama, emphasized that he 

wanted to create students who were not only academically capable but also 

adaptive to future technological developments. He said, “We want students to 

be ready to face a highly competitive and technology-based world of work. 

Therefore, the Deep Learning curriculum is an important part of the direction of 

school development.” He added that this vision must be fully understood by all 

school members, especially teachers so that it does not just stop at the document 

but is implemented in real terms in the classroom. 

A subject teacher, Muhammad Sayid Salam, stated that initially, he felt 

doubtful about the Deep Learning implementation policy due to his limited 

understanding and experience in using advanced learning technology. However, 

according to him, intensive communication and structured explanations from the 

principal have been important triggers for changing teachers’ attitudes. “Mr. 

Dian often holds informal discussions and small trainings that help us 

understand the essence of Deep Learning. It makes us more confident and feel 

supported,” he said. This testimony shows that the principal’s strategic 

leadership is not only administrative but also a motivational bridge for teachers 

in adopting digital transformation in learning. 

Data from the researcher’s observations supports this statement. The 

principal attends regular teacher discussion forums, participates in curriculum 

evaluation meetings, and encourages teachers to take digital training. School 

documentation shows that the principal also initiated workshops on using AI-

based technology and interactive learning applications. In addition, the principal 

allocates school operational funds specifically for procuring supporting devices 

and improving teachers’ digital competence. This practice shows that the vision 

proclaimed by the principal is not just a normative statement but is followed up 
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through concrete policies and resource allocations that support successful 

implementation. 

Interpretation of these findings shows that the vision and strategic 

leadership possessed by the principal at SMP Plus Melati are visionary, 

participatory, and oriented towards fundamental transformation. The principal 

formulates policy directions and builds a collaborative ecosystem in the school 

environment that encourages teachers to be part of the change. The success of 

pioneering the Deep Learning curriculum in this school lies in the alignment 

between the principal’s long-term vision and technical implementation in the 

field. By involving teachers in the technology transition process and providing 

policy support and training, the principal acts as an agent of change who ensures 

that the adaptation process takes place gradually, structured, and sustainably. 

 

Resource and Infrastructure Management 

Resource and infrastructure management in the context of implementing 

the Deep Learning curriculum in schools include the principal’s efforts to ensure 

the availability and management of hardware, software, and human resources 

that support the technology implementation. This includes procuring computers, 

adequate internet networks, teacher training, and funding to support technology-

based learning. Good infrastructure facilitates an effective and efficient learning 

process, allowing students and teachers to access learning materials optimally. 

The principal of SMP Plus, Melati, explained that one of the main 

challenges in implementing the Deep Learning curriculum is the management of 

limited resources, especially related to technology facilities. Although the school 

has committed to providing adequate infrastructure, such as computers and 

internet networks, a limited budget often hinders the process. The principal also 

emphasized the importance of sustainable funding to ensure that the technology 

used remains up-to-date and can be optimally utilized by all parties. From this 

interview, despite efforts to manage infrastructure, funding issues are the main 

obstacle to the maximum implementation of technology in schools. 

The Information and Communication Technology (ICT) subject teacher at 

SMP Plus Melati added that although the principal had made great efforts to 

provide the necessary devices, there were still shortcomings regarding teacher 

training and the availability of sufficient devices. This teacher revealed that not 

all teachers felt comfortable using new technologies due to the lack of specific 

training related to Deep Learning and the software used. This shows that 

although the physical infrastructure is sufficient, human resource management 

still requires more attention, especially regarding training. From this interview, 

human resource management, especially teacher training, is important in 

successfully implementing a technology-based curriculum. 
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Figure 1. Resource and Infrastructure Management 

 

Based on the interviews and observations described in Figure 1 above, it 

can be concluded that managing resources and infrastructure in implementing 

the Deep Learning curriculum at SMP Plus Melati Samarinda faces several 

challenges. Although the principal has provided basic infrastructure such as 

computers and the internet, there are still shortcomings regarding teacher 

training and funding to ensure that technology can be utilized optimally. These 

limitations hinder the spread of technology to all classes and affect the quality of 

implementing the Deep Learning-based curriculum. 

The pattern seen from the data above shows that although the physical 

infrastructure needed to implement the Deep Learning curriculum is available, 

human resource management, especially regarding teacher training, is a key 

factor that needs improvement. Good management of technological devices, 

proper training for teachers, and sustainable funding for the maintenance and 

development of devices will significantly determine the success of the 

implementation of this curriculum. This pattern shows that holistic management, 

including physical and non-physical aspects, is needed to achieve optimal 

technology-based education goals. 

 

Professional Development for Teachers 

Professional development for teachers in the context of implementing the 

Deep Learning curriculum refers to the efforts of schools and principals to 

improve teachers' capacity and skills in using advanced learning technologies. 

This includes training, workshops, and ongoing learning activities that enable 

teachers to understand and master the use of software and hardware used in 

Deep Learning-based learning. Professional development also includes aspects 

of collaboration between teachers and improving pedagogical competence in 

integrating technology into teaching to achieve maximum results. 

The researcher also conducted direct observations at the school and noted 

that although technology was used in learning, many teachers still relied on 
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traditional teaching methods. Some teachers seemed hesitant to use the newly 

introduced hardware or software. In addition, the researcher noted that the 

training that had been carried out focused more on a general introduction to 

technology. At the same time, the use of Deep Learning in teaching was still 

minimal. This suggests that although training had been provided, teachers still 

needed more in-depth guidance to integrate technology more effectively into the 

curriculum. 

 
Table 2. Evidence of Findings: Teacher Professional Development 

Data Source Key Quote/Finding Interpretation 

Interview with 

Principal 

“We have conducted training for 

teachers on technology, but not all 

of them were able to follow it 

effectively.” 

Training efforts have been made, 

but participation and outcomes 

vary among teachers. 

Interview with 

Math Teacher 

“The training didn’t focus on 

practical Deep Learning strategies. 

I’m still confused about how to use 

it in class.” 

Teachers need more targeted and 

practical training on how to 

implement Deep Learning in daily 

instruction. 

Research 

Observation 

Many teachers still rely on 

conventional methods; the use of 

technological devices appears 

inconsistent. 

Technology adoption is still 

limited; teachers lack confidence 

and need further support and 

guidance. 

Research 

Observation 

The training conducted focused on 

general technology introduction, 

not on specific Deep Learning 

implementation. 

Training content does not fully 

address the actual classroom 

needs for Deep Learning-based 

instruction. 
 

Table 2 shows that although there are training initiatives for teachers, the 

training content is not yet in-depth and does not meet the practical needs of deep-

learning teaching. This gap causes teachers to feel unprepared and rely on 

traditional methods. More focused and ongoing professional development is 

needed so that teachers can optimise technology-based learning. However, the 

training provided is still general and not in-depth, especially regarding the 

practical aspects of implementing Deep Learning in learning. Many teachers feel 

unprepared to implement the technology in the teaching and learning process, 

which indicates the need for more intensive and specific training to facilitate 

more effective professional development. 

The pattern seen from the data above shows that although there are efforts 

to develop teacher professionalism through training and workshops, there is a 

gap between the training provided and the practical needs teachers face in 

implementing Deep Learning technology. More in-depth and specific training on 

using this technology in everyday learning is needed to improve teacher skills 

and facilitate the use of technology in teaching. This pattern indicates the 
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importance of ongoing professional development tailored to concrete needs in 

the field so that teachers can be more confident and effective in integrating 

technology into their curriculum. 

 

Discussion 

The discussion of the results of this study will compare the findings in the 

field with existing literature and explain their theoretical and practical 

implications. Based on the findings in the field, the principal at SMP Plus Melati 

has a vital role in leading the implementation of the Deep Learning-based 

curriculum. This aligns with the literature stating that the principal is the 

prominent leader in curriculum innovation and school educational change 

(Bachmann et al., 2022; Huang et al., 2021; Mozaffar et al., 2022). The principal is 

responsible for setting a vision, providing resources, and managing the changes 

needed to implement technology in education. However, the difference in this 

study is that although the principal has a clear vision, the biggest challenge lies 

in limited resources, especially regarding teacher training and adequate funding. 

This shows a gap between theory and implementation in the field. 

This finding also aligns with previous research, which shows that good 

resource management is critical in implementing a technology-based curriculum. 

Resources, including infrastructure and training for teachers, are key to the 

success of technology implementation (Kim et al., 2021; Pan et al., 2022; Wang et 

al., 2022). However, the findings of this study reveal that although basic 

infrastructure, such as computers and the internet, is available, the management 

of teacher training is still limited to a general introduction to technology, without 

any in-depth training on the use of Deep Learning in learning. This significantly 

differs from the theory that expects more intensive practice-based training (Picart 

et al., 2022). Previous studies also show that although principals provide support 

in professional development for teachers, more focused and continuous training 

is needed so teachers can optimally utilise technology. 

In the context of theoretical implications, these findings provide a new 

contribution to the literature on the role of principals in implementing 

technology-based curricula. Many previous studies emphasize the importance of 

transformational school leadership in directing technology-based educational 

change (Rodrigues & de Sousa, 2021; Tabuenca et al., 2019; Taslimi et al., 2020). 

However, this study highlights that although principal leadership is critical, 

better management of teacher professional development and more adequate 

resources are determining factors for successful technology implementation in 

schools. Therefore, this study adds insight that, in addition to vision and 

leadership, aspects of resource management and professional development must 

be integral to principal policies in implementing technology. 
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The practical implication of these findings is that schools must focus on 

improving more specific and in-depth teacher training to successfully implement 

a Deep Learning-based curriculum. Schools must also find ways to increase 

funding and adequate resource allocation to ensure that technology remains 

relevant and accessible to all teachers and students (Toure & Dorsey, 2018; Ward 

et al., 2019; Yaakob et al., 2020). Principals need to identify more detailed training 

needs for teachers and create more structured professional development 

programs that include basic introductions and practical applications in everyday 

learning.  

Overall, this study shows that despite significant efforts by principals in 

managing resource procurement and training for teachers, the challenges faced 

in managing and implementing Deep Learning-based technology still need more 

attention. Therefore, schools must develop a more holistic and sustainable 

approach to teacher training and ensure sufficient funding to support 

technology-based curriculum changes. These findings enrich our understanding 

of the application of technology in education and provide direction for principals 

to focus more on managing human resources and infrastructure to achieve it. 

 

CONCLUSION 

This study's most important finding is the principal's vital role in 

implementing the Deep Learning-based curriculum, especially in providing 

vision, direction, and support for teachers and school infrastructure. This study 

shows that although the principal clearly understands the importance of 

technology in education, the biggest challenge faced is limited resources, 

especially in terms of specific training for teachers and adequate funding. The 

wisdom gained from this study is the importance of better resource management, 

focusing on deeper professional development for teachers so that technology can 

be optimally applied in the learning process. The strength of this paper lies in its 

contribution to the science of educational leadership and technology in 

education. This study provides new insights into the importance of human 

resource management and infrastructure in implementing technology-based 

curricula, especially Deep Learning. However, this study has limitations 

regarding location coverage, which is limited to one school and may not fully 

reflect the conditions of other schools in other areas. For further research, it is 

recommended to expand the scope of the study to various schools with different 

backgrounds to generalize these findings and dig deeper into the challenges and 

solutions in implementing technology in education. 
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