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Abstrak: Fungsi ruang kelas adalah sebagai tempat kegiatan pembelajaran teori, praktik yang tidak memerlukan peralatan khusus dan praktik dengan alat khusus yang mudah dihadirkan. Salah satu praktik dengan alat khusus yang mudah dihadirkan adalah pembelajaran Teknologi Informasi dan Komputer (TIK) menggunakan laptop. Rancangan ruang kelas dengan pendekatan ergonomi dilakukan dengan menempatkan manusia sebagai pusat perancangan atau Human Centered Approach.  Perancangan layout ruang kelas sebagai ruang pembelajaran TIK dilakukan dengan menyesuaikan terhadap persyaratan yang telah ditetapkan Peraturan Kementerian Pendidikan Kebudayaan Riset dan Teknologi yang memuat persyaratan ruang kelas dan dipadukan dengan prinsip ergonomi. Perancangan layout kelas dimulai dengan membuat layout awal, kemudian layout konfigurasi dan simulasi mobilitas guru di layout kelas yang sudah dikonfigurasi. Perancangan layout kelas dibuat menggunakan software Microsoft Visio dan simulasi mobilitas guru dilakukan dengan software Promodel.

Kata kunci: kelas,ergonomis,simulasi.

Abstract: The function of the classroom is as a place for theoretical learning activities, practice that does not require special equipment and practice with special tools that are easy to present. One practice with a special tool that is easy to present is learning Information Technology and Computers (ICT) using a laptop. The design of classrooms with an ergonomics approach is carried out by placing the human at the center of the design or the Human Centered Approach. The design of classroom layouts as ICT learning spaces is carried out by adjusting to the requirements stipulated by the Ministry of Education, Culture, Research and Technology Regulations which contain classroom requirements and are combined with ergonomic principles. Designing a class layout starts with creating an initial layout, then a configuration layout and simulation of teacher mobility in the configured class layout. Class layout design was made using Microsoft Visio software and teacher mobility simulations were carried out with Promodel software.
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INTRODUCTION
Room is one of the infrastructures in the implementation of education in schools. According to the Regulation of the Minister of Education, Culture, Research and Technology No 22 of 2023 on Facilities and Infrastructure Standards in Early Childhood Education, Basic Education and Secondary Education, infrastructure is a basic facility needed to carry out the functions of an education unit. Types of space include classrooms, library space, laboratory space, administrative space, health rooms, places of worship, playgrounds or sports, canteens and toilets.
                                                                      
In Permendikbudristek No.22 of 2023, it is stated that infrastructure must fulfil the following requirements:
1. The type and amount of space is adjusted to the function of the space according 
to the pathway, level and type of education; type of education;
2.	Security and safety, including hazard warnings, evacuation routes and access;  
    evacuation routes and access that can be reached easily and equipped with clear  
    directions;
2. Health, which includes cleanliness, air conditioning, lighting, prioritising natural 
air conditioning and lighting; and  prioritising natural ventilation and lighting; and
3. Accessibility including facilities for persons with disabilities.

One of the government policies in implementing the 2013 curriculum in schools is that learning activities are integrated with Information and Computer Technology (ICT), including at the elementary school level. Classroom management is designed in such a way as to accommodate classical, group, pair and individual work (Azizah et.al., 2021). To improve competence, laboratory space is needed to carry out ICT learning practices. According to Permendikbudristek No.22 of 2023, laboratory space functions as a space for practical learning that requires special equipment. The special equipment used for ICT practical learning is a computer or laptop. If ICT practical learning is carried out using a laptop, it can be carried out in the classroom. The classroom is a place for learning activities for theory, practice, which does not require special equipment and practice with special tools that are easy to present.

From the introduction above, it is necessary to make guidelines for designing classroom layouts as a modification of classrooms that will be used as ICT practice learning spaces. The method used in designing classroom layouts is the ergonomics approach, namely the Human Centreed Approach.  Ergonomics is applied in the teaching and learning process so that humans feel comfortable in their activities and are able to increase productivity and concentration in studying (Masruri et.al., 2019). The Human Centred Approach (HCA) is an approach that considers that humans are the most important factor in the system. This approach aims to make the system designed and developed pay more attention to human and organisational issues (Susanti et.al., 2015). In addition, understanding the principles of ergonomics is one way that can be taken to improve teacher professionalism in learning (Sutajaya, 2016). This design process uses Microsoft Visio software and is simulated with Promodel software.

DISCUSSION
Classroom requirements as per MOEC regulations are as follows:
1.	Maximum classroom capacity of 28 learners 
2.	Minimum ratio of classroom area 2 𝑚2 /learner. 
3.	Classrooms have facilities that allow adequate lighting for reading books and for providing views to the outdoors. The design of the room should be combined with efforts to bring daylight into the room (Kurniasih, 2014). Natural lighting is the best source of lighting for buildings, and school buildings are no exception. Good natural lighting intensity will have an impact on the comfort of the teaching and learning process in the classroom (Idrus et.al, 2016). 
4.	Classrooms have adequate doors. 
5.	Classrooms have facilities

The process of designing the classroom layout to fulfil the above requirements was carried out with the following steps:
1. Make a personal layout.
Make drawing that illustrates the condition of the space according to the provisions of 2 m2 per learner. The facilities are tables and chairs per learner. There are two (2) alternative personal layouts made such as:
a. Type 1, consisting of one table and one chair for one learner, and 
b. Type 2, consisting of two chairs and one table for two learners.
       Each personal layout  shown in Pictures 1a. and 1b. below.
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             Picture 1a. Layout type                              Picture 1b. Layout type 2
2. Create a complete layout.
Create a complete layout of one classroom by including the required components of doors, windows, and facilities. Facilities included in the layout design are student and teacher desks, student and teacher chairs, blackboards, cupboards, and lights. The distance between light sources (a) should be the same in both directions as much as possible. The distance between the outermost light source and the wall = 0.5a. As far as possible a = (1 to 1.5) h. The (h) is the distance between the lamp and the work plane or table (Iridiastadi, 2014). The classroom layout is shown in Figures 3 and 4 below. 
[image: ] [image: ]
    Picture 3. Classroom Layout type 1       Picture 4. Classroom Layout type 2

3. Creating a configuration layout
Configurations are needed to accommodate seating patterns according to the potential interactions available (Tesmer & Harris, 1992). Interactions that exist in the classroom include:
1. Teachers in front of the class and learners pay attention to the content
2. Teacher gives direct instruction to learners at the learners' place or location.
In the first interaction, the teacher does not need to walk to the learners' place or location, while in the second interaction, the teacher needs to walk to the learners' place or location. To facilitate teacher mobility that supports these interactions, a seating configuration is made. The configuration is done by moving the position of the learners, which originally faced the blackboard, to be varied. With the configuration, the teacher's mobility is freer because there is adequate space. The class layout configuration is shown in Figures 5 and 6 below.
1. Peraturan  Menteri Pendidikan
2. Nasional Nomor 24 Tahun  2007
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Picture 5. Configuration layout type 1        Picture 6. Configuration layout type 
4 Simulating teacher mobility
To determine teacher mobility in the modified classroom, a simulation was made using Promodel software. The simulation was run with the following movement patterns:
a. Teacher walks from the front of the class to the learners' seats or locations. 
b. Teacher walks from the location of one learner to another learner. 
The simulation is run with the following assumptions:
a.Teacher arrivals are exponentially distributed for 10 minutes with a tolerance of 
   1 minute
b.Teacher briefs the learners for 5 minutes and is uniformly distributed
c.The simulation is run for 100 hours
A screenshot of the teacher mobility simulation in the configured layout is shown in Figure 7 below.
[image: ]
Picture 7. Screenshot of the teacher mobility simulation in the configured layout

CONCLUSION
The conclusion of the design and simulation of this class layout is that the seating configuration of students will facilitate teacher mobility in providing ICT practicum material. 
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