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	The world of education, including vocational high schools, has undergone major changes due to advances in information and communication technology. How to prepare students to have 21st century skills, such as critical thinking, collaboration, communication and creativity, has become a major challenge. These skills are urgently needed in the digital era. The purpose of this study is to evaluate the need for mobile learning development with a problem-based learning (PBL) approach on static routing material in Network Infrastructure Administration subject at SMK. This research involved students and teachers as the main respondents, with the aim to find learning gaps, students' current abilities, and features needed for mobile learning development. The results showed that PBL-based mobile learning can be an effective solution to improve students' abilities in the modern era, especially in understanding the technical concepts of static routing. The needs analysis also shows that the development of mobile learning application should consider accessibility, interactive content, and integration of problem-solving-based tasks to facilitate students' self-learning.
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INTRODUCTION
In the era of the Industrial Revolution 4.0, education is required to produce graduates who have 21st century skills, such as critical thinking, collaboration, communication, and creativity. These skills are important for students in facing technological developments and dynamic changes in the world of work (Putriani & Hudaidah, 2021). In the Vocational High School (SMK) environment, the need for skills-based education is becoming increasingly urgent, especially in the field of network technology, where an understanding of technical concepts such as static routing is crucial for students' future careers(Hastutiningsih et al., 2024).
One approach that has proven effective in developing 21st century skills is Problem Based Learning (PBL). PBL focuses on solving real problems that engage students in an active learning process, helping them develop critical thinking abilities and collaborative skills (Rerung et al., 2017). When PBL is combined with technology, such as mobile learning, learning becomes more flexible, interactive, and relevant to the needs of the times. Mobile learning utilizes mobile technology devices, such as smartphones and tablets, to enable students to learn anywhere and anytime, as well as access materials and exercises independently.
However, before developing PBL-based mobile learning on static routing material, it is important to conduct a comprehensive needs analysis. The needs analysis aims to identify the gap between the expected abilities and skills currently possessed by students, as well as to determine the features that the mobile learning platform should provide to be effective in improving students' skills (Wardaini, 2021). This includes understanding the technical and pedagogical constraints that students and teachers may face in implementing this technology.
This research aims to analyze the needs of PBL-based mobile learning development on static routing material in vocational schools. By conducting a needs analysis, it is expected to produce a mobile learning design that suits the needs of students and is effective in helping them master static routing concepts and develop 21st century skills. This analysis is also the basis for designing applications that are not only easily accessible, but also supported by learning methods that are adaptive to the needs of students in the digital era.
METHODS 
The preliminary research in this study used the Plomp model. The procedure of activities carried out in this study can be seen in Table 1.

Table 1. Preliminary research procedure of Plomp development model.
	Phase
	Focus
	Activity

	Preliminary Research
	Needs and context analysis, literature review
	The results of the needs analysis, curriculum analysis, student analysis, material analysis, and literature review form the guidelines for the framework and the first blueprint or prototype I of the developed product.

	Prototyping Phase
	Focus on validity, practicality. Further prioritizes practicality and gradually moves towards effectiveness.
	Prototypes are created in stages and will be piloted and amended according to the formative evaluation stage, which is conducted through expert judgment.

	Assessment Phase
	Practicality and effectiveness
	assess whether the use of the product is practical and effective and whether people want to use it.



The instruments used to collect data are presented in Table 2.

Table 2. Data Collection Instruments
	Analysis
	Instrument
	Reference

	Learner Needs
	Questionnaire (Question Sheet)
	Kurniati et al, 2021

	Learners' Abdan 21 Skills
	Questionnaire (Question Sheet)
	Association, 2012; Festiyed et al, 2022; R. Kelley et al, 2019



The student needs questionnaire consists of 28 statements using a Guttman scale with yes (1) and no (0) answer options. The student 21st century skills questionnaire contained 33 statements and used a Likert scale with five response options: strongly agree (5), agree (4), undecided (3), ever (2), and never (1). The process standard sheet included 29 statements that also used a Guttman scale with yes (1) and no (0) answer options. The final score of the questionnaire was obtained using the following formula:


FINDINGS AND DISCUSSION
This research was carried out at the preliminary research stage in learning network infrastructure administration at the SMK level using the Plomp development model. The stages of this research can be explained as follows: 

Learner Needs Analysis
The needs analysis in this study aims to identify the fundamental problems needed in product development. At this stage, questionnaires were distributed to students as well as interviews with Computer Network and Telecommunication Engineering (TJKT) teachers at SMKN 1 Sungai Penuh and SMKN 3 Sungai Penuh regarding the teaching materials used, learning systems, models, and approaches, and their impact on students' 21st century skills. Based on the results of the interviews, several main problems were found in the field. First, the teaching materials used in schools still focus on printed books as the main source of learning. Second, although teachers have used LKS or other media such as power point during learning, the media has not been integrated with 21st century skills. Third, teachers rarely utilize mobile learning that is developed independently according to the demands of 21st century learning. Fourth, although teachers have implemented models and approaches that are in accordance with the demands of the 21st century, their implementation has not been optimal. Fifth, students' 21st century skills at school are still relatively low.
Based on the results of the learner needs questionnaire, data was obtained regarding the use of learning resources. As many as 92% of learners use printed books, and 81% stated that handbooks alone are not enough as a learning resource. As many as 83% of students expressed the desire to try learning using mobile learning based on problem-based learning, and 95% of students stated that they need teaching materials that make it easy and interesting to learn material concepts, such as mobile learning.
Based on the analysis of students' needs, the solution to the problems faced can be overcome by developing mobile learning for SMK network infrastructure administration class XI based on problem-based learning to improve 21st century skills. Mobile learning is considered capable of increasing students' learning motivation, strengthening critical thinking skills, and producing positive responses from students(Junita, 2023; Laili et al., 2019; Warsita, 2018). Problem-based learning is a model that encourages students to learn cooperatively in groups, find solutions, think critically, creatively, and involve students actively in the learning process(Arsanti & Subiantoro, 2021; Hotimah, 2020; Noer & Gunowibowo, 2018; Sucipto, 2017; Sudarman, 2000). 21st century learning aims to build individual learning abilities and support the development of learners to become independent, active, lifelong learners, and able to compete in the present and future(Havid & Yulkifli, 2022; Hudha et al., 2017).

Analysis of Student Characteristics
Learner characteristics analysis is conducted to find out their initial characteristics as a basis for consideration in developing mobile learning. Each individual has different characteristics, so this analysis is important. Data on learners' characteristics were obtained through a questionnaire that covers aspects of interest, attitude, motivation, and learning style. The results of each aspect are shown in Figure 1.

Figure 1. Results of Student Characteristics Analysis

Based on Figure 1, the results of the analysis of student characteristics show that the aspect with the highest average score is attitude, with an average percentage of 72.08%. Meanwhile, the interest aspect has an average percentage of 65.59%, which is included in the sufficient category. The learning style aspect obtained an average score of 71.8%, also in the moderate category. The learning motivation aspect has the lowest average score of 59.9%, which is in the low category, so it needs to be improved. In the aspect of learning styles, in general, students tend to use technology-based teaching materials with an average of 76.14%. To increase student interest and motivation to learn, the solution that can be applied is to provide technology-based teaching materials and integrate them with problem-based learning models and 21st century learning in the teaching and learning process.
 (Aulia Putri et al., 2024; Fauzan et al., 2017; Fidiana et al., 2012; Gunawan et al., 2018; Herzon et al., 2018; Lintang et al., 2017; Muslim et al., 2015; Nilyani et al., 2023; Nurliastuti et al., 2018; Rerung et al., 2017)

Analysis of Learners' 21st Century Skills 
Learners' 21st century skills were obtained through a questionnaire consisting of 33 statements. The results of the analysis are shown in Figure 2 below.


Figure 2. Results Analysis of Learners' 21st Century Skills
The 21st century skill with the highest average score is communication, with an average percentage of 68,91%, which is classified as sufficient. Meanwhile, other skill aspects such as critical thinking skills had an average percentage of 66,01%, creative thinking skills amounted to 70,57%, and collaboration skills reached 71,02%. The overall average of 21st century skills is 69,12%, with a sufficient category. Nevertheless, these skills need to be improved as they should be at a superior or high level (Varghese & M.N Mohamedunni Alias Musthafa, 2021). To improve 21st century skills, teaching materials based on learning models that can develop these skills are needed.

Analysis of Process Standards
Process standards are one of the aspects that must be analyzed in preliminary research. This standard aims to guide the implementation of effective and efficient learning to develop students' potential, abilities, and independence (Permendikbudristek, 2022). The process standard includes learning planning and implementation. The implementation stage consists of preliminary activities, core activities that involve the use of models, media, learning resources and approaches, and closing activities. The results of the process standards analysis can be seen in Figure 3.

Figure 3. Results Analysis of Process Standards

Based on Figure 3, the analysis of the standard aspects of the process shows that the indicator with the highest average value is the indicator of preliminary activities, with an average value of 83.33%, which is included in the good category. In contrast, the indicator with the lowest score was the application of the learning model, which had an average of 37.5% and was included in the very poor category, while the learning resource indicator obtained an average score of 50% in the poor category. The analysis of process standards shows that the application of learning models and the utilization of learning resources in schools is not optimal, so improvements are needed. The selection of learning models serves as a systematic guide for educators, helping in curriculum preparation, designing teaching materials, teaching guidance, and creating teaching situations (Asrizal & Festiyed, 2020). Learning resources also play an important role in supporting the learning process, and the use of effective teaching materials can encourage and facilitate student learning (Asrizal & Festiyed, 2020). Therefore, learning resources need to be integrated in the learning model to facilitate the teaching and learning process and ensure student-centered learning.



Theory and Concept Analysis 
The effectiveness of problem-based learning models shows a positive impact on learning outcomes, including student attitudes, motivation, and interest (Fauzan et al., 2017; Lintang et al., 2017; Nurliastuti et al., 2018; Rahmat, 2018; Rerung et al., 2017; Wulandari et al., 2023) Problem-based learning models are also relevant for improving 21st century skills. Some studies that show the positive effect of problem-based learning models can be seen in Table 3.

Table 3. Effect of problem-based learning approach
	Competence
	Research

	Creativity 
	Mayasari et al., 2016; Rahma Dhiyaul Imaroh et al., 2022; Suharyat et al., 2022; Yanuarni et al., 2021

	Critical Thinking
	amdalia Herzon et al, 2018; Hotimah, 2020; Muslim et al, 2015; Rahmawati et al, 2017; Salamiyah & Kholiq, 2020; Agnesa & Rahmadana, 2022; Yanuarni et al., 2021

	Collaboration
	Haryati & Wangid, 2023, Ilmiyatni et al., 2019, Mayasari et al., 2016; Suharyat et al., 2022; Tri Pudji Astuti, 2019; Yanuarni et al., 2021

	Communication
	Ashim et al., 2019; Haryati & Wangid, 2023; Mayasari et al., 2016; Suharyat et al., 2022; Tri Pudji Astuti, 2019; Yanuarni et al., 2021



Problem-based learning aims to present real problems to learners, encouraging them to work in groups, search for relevant information, collect and process data, and solve the problems given. This model is considered effective in fostering creativity, collaboration, and developing critical thinking and higher-order thinking skills. In addition, problem-based learning also improves students' independence, teamwork, and communication skills (Salamiyah et al., 2020). Therefore, this model is very effective in learning network infrastructure administration to improve the quality of learning and support the improvement of 21st century skills.

CONCLUSION 
Based on the results of preliminary research on the development of network infrastructure administration mobile learning with a problem-based learning approach to improve 21st century skills, it can be concluded as follows: (a) Printed books are still dominantly used in schools, and there are no teaching materials integrated with 21st century learning; the learning system still tends to follow conventional methods. (b) The average 21st century skills of learners are at 68.86% with a sufficient category, which needs to be improved. (c) The results of the analysis of learner characteristics also show poor results and need to be improved. (d) The problem-based learning model is considered effective in improving students' 21st century skills.
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SMK A	
Interest	Motivation	Learning Style	Attitude	69.38	55.35	71	72.33	SMK B	
Interest	Motivation	Learning Style	Attitude	61.8	63.16	72.61	71.83	Average	
Interest	Motivation	Learning Style	Attitude	65.59	59.9	71.8	72.08	
Value (%)




SMK A	
Critical Thinking Skill	Creatif Thinking Skill	Collaboration	Communication	67.3	79.349999999999994	76.900000000000006	69.5	SMK B	
Critical Thinking Skill	Creatif Thinking Skill	Collaboration	Communication	64.7	61.79	65.14	68.319999999999993	Average	
Critical Thinking Skill	Creatif Thinking Skill	Collaboration	Communication	66.010000000000005	70.569999999999993	71.02000000000001	68.91	
Value %




SMK A	
Lesson Planning	Preliminary Activities	Learning Model	Media	Learning Resources	Approach	Closing Activities	66.66	83.33	50	50	50	66.66	50	SMK B	
Lesson Planning	Preliminary Activities	Learning Model	Media	Learning Resources	Approach	Closing Activities	66.66	83.33	25	50	50	66.66	50	Average	
Lesson Planning	Preliminary Activities	Learning Model	Media	Learning Resources	Approach	Closing Activities	66.66	83.33	37.5	50	50	66.66	50	
Value(%)
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