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A B S T R A C T   A R T I C L E   I N F O 

The Health Vocational High School of Citra Semesta 
Indonesia, which continues to develop its infrastructure, can 
be categorized as a growing school. Therefore, it requires an 
evaluation of the buildings used to provide 
recommendations for further development. Required 
evaluations include those related to building physics for 
suitable learning spaces, as part of efforts to achieve energy 
savings. Recognizing the importance of visual comfort and 
the potential of natural lighting in educational environments, 
this research aims to analyze the natural lighting in three 
vocational school classrooms on the 2nd floor. The data 
collection was conducted by 1) observing the condition of the 
objects observed and the behavior of room users, 2) 
measuring light using a lux meter, and 2) interviewing 
students from the classroom regarding the visual comfort 
produced by natural lighting. Measurements in the three 
rooms show that 1) there is an excess of natural light, so it is 
excessive lighting in the two observation rooms because the 
room is positioned on the 2nd floor and is not obstructed by 
anything, and 2) the lighting is not evenly distributed in 1 
observation room because the room only has openings on 
one side room. Therefore, this research concludes that the 
natural lighting at Citra Semesta Indonesia Health Vocational 
School is uncomfortable. This research suggests adding 
shading and implementing windows with dimensions and 
materials that can control the amount of natural light 
entering the classroom. 
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1. INTRODUCTION 

Classrooms as part of the school infrastructure must meet the terms and conditions to 
support learning activities, including a minimum lighting limit (Lampiran Peraturan Menteri 
Pendidikan Nasional Nomor 24 Tahun 2007 Tanggal 28 Juni 2027  Standar Sarana Dan 
Prasarana Sekolah/ Madrasah Pendidikan Umum, 2007) of 1) 350 lux, 2) color renderance 1 
or 2, and 3) color temperature 3300 - 5300 K or 5300 K and above (Konservasi Energi Pada 
Sistem Pencahayaan, 2011). These conditions can be realized by utilizing natural lighting, 
which 1) can reach 50,000 - 100,000 lux (Idrus & Zainuddin, 2022), 2) provides good color 
rendering (Alrubaih et al., 2013), and 3) saves electrical energy so that it is appropriate to be 
utilized as optimally as possible in the educational environment. The use of daylighting in 
classrooms is essential to study because its quality affects student comfort (Pranasmara & 
Priyatmono, 2024), improves cognitive performance, and reduces tension (Jamrozik et al., 
2019). Studies related to the use of daylighting in educational environments generally find a 
mismatch of lighting in classrooms with the standard recommended by SNI 6197 – 2011   
(Athaillah et al., 2017; Christian & Octarino, 2018; Dora, 2011; Indrakesuma & Munawaroh, 
2021; Jauza et al., 2022; Khoirunnisa, 2023; Masruchin & Mufidah, 2019; Mumpuni et al., 
2017; Prihatmanti & Susan, 2016; Wibowo et al., 2017) of 350 lx (Konservasi Energi Pada 
Sistem Pencahayaan, 2011). 

Health Vocational High School (HVHS) of Citra Semesta Indonesia in Kulon Progo can be 
categorized as a growing school (Norman et al., 2020). This is because the school has several 
rooms that have not been built permanently. Some other buildings that are still in the 
planning stage are accommodated by hitchhiking in other buildings under the same 
foundation's ownership. As a growing school that is still developing its infrastructure and 
facilities (Sunari, 2022), this school needs to consider the physical aspects of the building in 
planning learning spaces to conserve electrical energy (Norman et al., 2020). Located on a 
large area of land with no obstructions from other buildings or vegetation, the natural lighting 
entering the classrooms in this school can be excessive, disrupting the teaching and learning 
process. Therefore, this article aims to evaluate the daylighting conditions in the classrooms. 
The evaluation focuses on the brightness of daylight in the classrooms in relation to applicable 
standards for educational environments and how users respond to these conditions. The 
results from this study can serve as a basis for recommendations on the design of future HVHS 
buildings. 

2. LITERATURE REVIEW 

The brightness level of daylight entering the classroom, regardless of the weather 
conditions at the time of measurement (Indrakesuma & Munawaroh, 2021), can be caused 
by several factors, such as 1) the presence of obstructions, 2) shading effects, 3) opening 
design, and 4) building design. The first factor is the presence of obstructions to sunlight 
access into the room, which can be in the form of other buildings (Athaillah et al., 2017; 
Christian & Octarino, 2018; Indrakesuma & Munawaroh, 2021) that are too close (Wibowo et 
al., 2017), too high walls (Jauza et al., 2022) or fences (Wibowo et al., 2017), plants (Dora, 
2011; Indrakesuma & Munawaroh, 2021; Wibowo et al., 2017) that are too lush, or the 
presence of corridors (Prihatmanti & Susan, 2016) that distance the access of light from its 
source. The second factor is shading, which can be caused by the roofs of other buildings 
(Wibowo et al., 2017) or horizontal shading (Prihatmanti & Susan, 2016) installed on the 
building itself. The third factor is the design of the openings, including the extent of the 
openings (Masruchin & Mufidah, 2019; Mumpuni et al., 2017), such as the Wall-Window Ratio 
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(WWR), which is recommended to be at least 30% (Athaillah et al., 2017), the position of the 
windows (Jauza et al., 2022) on how many sides of the room, the height of the windows, and 
the transparency level of the glass material (Dora, 2011). The last factor is the building design, 
which can also affect the entry of sunlight, including the depth of space, layered rooms, 
inappropriate interior colors (Athaillah et al., 2017), building position and orientation 
(Iskandar et al., 2022), and furniture arrangement (Mumpuni et al., 2017). 

The natural lighting conditions in a classroom can affect students' condition and 
productivity (Hapsari & Mutaqi, 2019). Poor lighting makes it difficult for students to read 
materials on the blackboard (Pranasmara & Priyatmono, 2024) and makes the eyes tired 
(Anjani, 2023; Kristanti & Rezalti, 2022; Witjaksono & Kurniasari, 2018). Poor lighting can 
make students sleepy (Samani & Samani, 2012), lack concentration, and stressed (Singh et al., 
2014). Excessive lighting, on the other hand, will result in glare (Jauza et al., 2022; Lestari et 
al., 2023), headaches, eye irritation, and blurred vision (Singh et al., 2014). Moreover, 
incoming light often brings heat into the room and results in thermal discomfort (Sari, 2021) 
so daylighting needs to be well controlled (Idrus & Zainuddin, 2022). Proper lighting will 
increase concentration, which translates into higher grades and improved performance, 
making it easier to read and copy subject matter on the whiteboard (Singh et al., 2020). 
Therefore, lighting improvements are needed to reduce eyestrain (Ahadi et al., 2016) and 
student boredom (Sutarnitri et al., 2020) and increase focus of attention, better 
concentration (Wiraanjani & Griadhi, 2019), and student performance (Singh et al., 2014).  

Previous research on natural lighting can be conducted using several methods, including 
measurement and simulation. Measurement of lighting conditions is carried out using tools 
to assess natural lighting conditions (Idrus & Zainuddin, 2022; Lestari et al., 2023; Mumpuni 
et al., 2017) in classrooms (Indrakesuma & Munawaroh, 2021), historic buildings (Prihatmanti 
& Susan, 2016) or special schools for people with low vision (Christian & Octarino, 2018). The 
measurement method can also be accompanied by (1) observation (Indrakesuma & 
Munawaroh, 2021; Prihatmanti & Susan, 2016) related to openings (Idrus & Zainuddin, 2022), 
(2) questionnaires and (3) interviews (Pranasmara & Priyatmono, 2024). The results can be 
followed up with simulations (Khoirunnisa, 2023; Lestari et al., 2023) to evaluate the 
effectiveness of 1) existing lighting (Jauza et al., 2022) and 2) recommended solutions to 
lighting-related problems (Amin, 2021; Athaillah et al., 2017; Iskandar et al., 2022; Masruchin 
& Mufidah, 2019) such as light reflectors (Asnawi et al., 2019). Interviews aim to collect user 
perceptions of natural lighting conditions (Idrus, 2020; Sari, 2021). 

The factor of obstructing access to sunlight is the most influential cause of natural lighting 
conditions, because the addition of opening dimensions and replacement of room wall colors 
does not significantly improve lighting conditions (Khoirunnisa, 2023). Therefore, at the 
design stage, building masses and spaces should be designed so that they do not overshadow 
each other (Atthaillah & Bintoro, 2019). Other efforts can be made by reducing the plan ratio, 
room depth (Hapsari & Mutaqi, 2019), room height, and roof design (Masruchin & Mufidah, 
2019). Building arrangement should also consider solar orientation in relation to the 
appropriate WWR of openings (Amin, 2021; Atthaillah & Bintoro, 2019). Openings can be 
improved in terms of their performance in introducing daylight (Athaillah et al., 2017; Dora, 
2011).  

3. METHODOLOGY 

3.1. Research Object 
HVHS of Citra Semesta Indonesia is located at Jl. Tentara Pelajar, Sawah Area, Beji, 

Kapanewon Wates, Kulon Progo Regency, Yogyakarta Special Region. This school has several 
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rooms that can be used for the learning process. These spaces include four pharmacy 
classrooms, six nursing classrooms, one clinical and information pharmacy student practice 
room, one nursing assistant student practice room, two computer laboratory rooms, and one 
library room. The research was conducted in three classrooms: X Nursing 1 classroom, XII 
Nursing 1 classroom 1, and XII Nursing 2 classroom.  

3.2. Data Collection Methods 
1. Observation  

Observations were made by observing the condition of the building and the chosen 
room for this study. Observations focused on the building's orientation, the arrangement 
of furniture in the room, and the character of the window, which includes its dimensions 
and position. Observations were also made by studying the behavior of room users as 
they adapted to existing lighting conditions and documenting the adaptation behavior of 
space users in response to these conditions. Therefore, observations used tools such as 
cameras and roll meters. 
2. Measurement 

Measurements were taken from morning to evening on one day, as long as sunlight, 
the primary source of natural light, was present in the classroom, using a Luxmeter. Before 
measuring the natural light, the measuring points were first determined at 1 m² intervals, 
as shown in Figure 1. Details related to the measurement implementation are summarized 
in Table 1.  

Table 1. Measurement Implementation Details 
 Class X Nursing 1 Class XII Nursing 1 Class X Nursing 2 

Measuring number 42 points 56 points 56 points 
Date of measurement May 7, 2023 May 13, 2023 May 13, 2023 
Morning measurement 10.20 sunny conditions 09.30 sunny conditions 09.30 sunny conditions 
Afternoon measurement 13.00 sunny conditions 13.00 sunny conditions 13.00 sunny conditions 
Evening measurement 16.15 cloudy conditions 15.30 sunny conditions 15.30 sunny conditions 

  

   

(a) (b) (c) 
Figure 1: Measurement Points in (a) X Nursing 1, (b) XII Nursing 1, and (c) X Nursing 2 

Classrooms 
Source: Drupadi, 2024 

3. Interview  
The interviews conducted were semi-structured, utilizing a research instrument in the 

form of a list of questions, which allowed for a more focused approach. Interviews can be 
tailored to meet the specific conditions and information needs required, ensuring they 
are fit for purpose and remain focused on the research problem. In this study, the 
interviewees were students from HSVS Citra Semesta Indonesia, specifically 10 children 
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per class, who were selected based on their seating position. The selection of respondents 
based on sitting position is intended to obtain information from students who sit in the 
front row, back row, centre row, and the edge of the class. This is related to the position 
of light entering the classroom. 

4. RESULT AND DISCUSSION 

4.1. Observation Result 
The school runs from east to west, facing north. The north side of the school is located on 

Jalan Tentara Pelajar. The east side and the south side are directly adjacent to rice fields, while 
the west side is adjacent to rice fields and the Sadewa Kindergarten school building. HVHS 
Citra Semesta Indonesia has 10 buildings within a single complex, as well as several additional 
rooms that share the second floor of Sadewa Kindergarten. Figure 2 below is a plan of the 
school, showing the location of the classrooms that are the subject of research.  

 

Figure 2: Site Plan of Citra Semesta Indonesia Health Vocational School 
Source: Drupadi, 2024 

4.1.1. Observation Results of X Nursing 1 Classroom 
This classroom is located on the 2nd floor of the Sadewa Kindergarten building, with 

the door facing south. Openings in the X Nursing 1 classroom are only found on the south 
side. The view from the outside of the room is of the sky, as there are no obstructions. 
Figure 3 below shows the layout, section, and view from the windows of the X Nursing 1 
classroom. 
 

 

 
 

(a) (b) (c) 

Figure 3: X Nursing 1 Classroom (a) Layout, (b) Section A-A', and (c) South Side View 
Source: Drupadi, 2024 
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4.1.2. Observation Results of XII Nursing 1 Classroom 
The XII Nursing 1 classroom is located on the 2nd floor of the eastern building of HVHS 

Citra Semesta Indonesia. In this classroom, there is furniture in the form of a teacher's 
desk and chair at the front of the room, facing east. There are 30 sets of student desks 
and chairs facing west, and a whiteboard is attached to the west wall, parallel to the door. 
Figure 4 below shows the layout and section of the XII Nursing 1 classroom. This classroom 
has a door facing the north. On the north and south sides of the room, some windows and 
vents provide access to natural light. The view from the inside to the outside of the room 
on both the north and south sides is the sky, as there are no obstructions (Figure 5). 

 

  

(a) (b) (c) 

Figure 4: XII Nursing 1 Classroom (a) Layout, (b) Section A-A', and (c) Section B-B'  
Source: Drupadi, 2024 

 
(a) 

 
(b) 

Figure 5: View of XII Nursing 1 Classroom (a) North Side and (b) South Side  
Source: Drupadi, 2024 

4.1.3. Observation Results of XII Nursing 2 Classroom 
This classroom is located on the 2nd floor of the eastern building of HVHS Citra 

Semesta Indonesia. The XII Nursing 2 classroom features furniture arranged as follows: a 
teacher’s desk and chair at the front of the room, facing north; 30 sets of student desks 
and chairs facing south; and a whiteboard affixed to the south wall, parallel to the door 
position. Figure 6 below shows the layout and section of the XII Nursing 2 classroom. XII 
Nursing 2 classroom has a door facing west. On the west and east sides of the room, 
windows and vents provide access to natural lighting. The view from indoors to outdoors 
is the sky and part of the roof on the north side of the building, but does not cover the 
openings (Figure 7). 
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(a)  (b) (c) 

Figure 6: XII Nursing 2 Classroom (a) Layout, (b) Section A–A’, and (c) Section B–B’ 
Source: Drupadi, 2024 

  
(a) (b) 

Figure 7: View of XII Nursing 2 Classroom (a) West Side and (b) East Side 
 Source: Drupadi, 2024 

Table 2 summarizes the results of observations in three classrooms related to room 
size, dimensions, number, position, Window-to-Wall Ratio (WWR), and Window-to-Floor 
Ratio (WFR) of windows and vents. 

Table 2. Condition of the Object of Observation 
Description X Nursing 1 Classroom XII Nursing 1 

Classroom 
XII Nursing 2  

Classroom 

Room size (l x w x h) 6.9 m x 5.9 m x 3.7 m 7.8 m x 6.8 m x 3.3 m 7.8 m x 6.8 m x 3.3 m 
Room area 40,71 m2 53,04 m2 53,04 m2 
Window dimensions (w x h) 0.74m x 0.98m 0.52 m x 0.98 m 0.52 m x 0.98 m 
Number of windows 7 pieces 21 pieces 21 pieces 
Ventilation dimensions (w x h) 0.74 m x 0.1 m 0.52 m x 0.4 m 0.52 m x 0.4 m 
Number of vents 7 pieces 25 pieces 25 pieces 
Glass door dimensions (w x h) 2.45 m x 0.8 m - - 
Total opening area 7,55 m2 15,9 m2 15,9 m2 
Opening position South North and South East and West 
Window - Wall Ratio (WWR)  29.6 % 31 % 31 % 
Window - Floor Ratio (WFR) 18,5% 30 % 30 % 

4.2. Measurement results 
The measurement results are displayed in a table, where green indicates that it meets the 

standard, yellow indicates that it does not meet the standard, and red indicates that it 
exceeds the standard limit for classrooms.  

4.2.1. Natural Lighting X Nursing 1 Classroom 
Tables 3, 4, and 5 below show that the lighting conditions in X Nursing 1 classroom 

have a diverse and uneven level of natural lighting at each measuring point, both in 
morning, afternoon, and evening measurements. The highest lighting intensity in the 
morning was 1,638 lux, while the intensities in the afternoon and evening were 1,598 lux 
and 1,113 lux, respectively. The lowest lighting intensity in the morning, afternoon, and 
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evening was 168 lux, 129 lux, and 69 lux, respectively. Measurement points that meet the 
lighting standards in the morning amounted to 8 points, in the afternoon amounted to 7 
points, and in the evening amounted to 8 points. Measurement points that do not meet 
the recommended standard can be either below or above the recommended standard.  

Table 3.  Morning Measurement of Natural Lighting Condition in X Nursing 1 Classroom (lux) 

Measurement Point A B C D E F G 

1 176 222 274 253 263 208 227 

2 168 174 365 237 296 312 264 

3 185 174 384 513 311 398 364 

4 279 212 572 462 492 578 556 

5 511 421 679 667 827 945 794 

6 565 950 828 714 667 983 1638 

 

Table 4. Afternoon Measurement of Natural Lighting Condition in X Nursing 1 Classroom (lux) 

  

Table 5. Evening Measurement of Natural Lighting Condition in X Nursing 1 Classroom (lux) 

Measurement Point A B C D E F G 

1 81 107 92 84 82 69 147 

2 129 138 124 105 151 159 144 

3 84 127 145 108 193 205 280 

4 290 276 336 269 239 442 311 

5 410 198 477 149 94 119 231 

6 468 470 477 317 311 518 1113 

 

4.2.2. Natural Lighting Condition in XII Nursing 1 Classroom 
Tables 6, 7, and 8 below show that the lighting conditions in the XII Nursing 1 

classrooms can be very bright, exceeding 350 lux. The highest lighting intensity in the 
morning was 1,998 lux, while the afternoon was 2,768 lux and 1,978 lux, respectively. The 
lowest lighting intensity in the morning was 341 lux, in the afternoon was 396 lux, and in 
the evening was 364 lux. There is only one measurement point that meets the standard, 
and it is only obtained in the morning measurement.  

Table 6. Morning Measurement of Natural Lighting Condition in XII Nursing 1 Classroom (lux) 
Measurement 
Point 

A B C D E F G H 

1 811 846 718 797 895 724 341 685 

2 422 528 417 561 745 840 674 618 

3 386 449 416 438 719 799 687 517 

4 407 423 492 508 733 832 729 605 

5 386 418 478 515 715 859 852 860 

6 409 450 441 679 724 908 1174 1012 

7 397 486 452 682 800 957 1897 1988 

 
 

Measurement Point A B C D E F G 

1 169 270 333 311 207 199 199 

2 191 201 402 290 299 287 198 

3 129 199 403 516 418 518 401 

4 201 250 499 612 558 680 498 

5 519 521 791 716 679 896 851 

6 401 620 553 604 766 673 1598 
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Table 7. Afternoon Measurement of Natural Lighting Condition in XII Nursing 1 Classroom (lux)  

 

Table 8. Evening Measurement of Natural Lighting Condition in XII Nursing 1 Classroom (lux) 

 

  

4.2.3. Natural Lighting XII Nursing Classroom 2  
Tables 9, 10, and 11 below show that the lighting conditions in the XII Nursing 2 

classroom can also be very bright, exceeding 350 lux. The highest lighting intensity in the 
morning was 1,727 lux, while the afternoon was 4,098 lux and 4,939 lux, respectively. The 
lowest lighting intensity in the morning was 346 lux, in the afternoon was 587 lux, and in 
the evening was 643 lux. There is only one measurement point that meets the standard, 
and it is only obtained in the morning measurement.  

Table 9. Morning Measurement of Natural Lighting Condition in XII Nursing 2 Classroom (lux)  
 

 

Table 10. Afternoon Measurement of Natural Lighting Condition in XII Nursing 2 Classroom (lux)  

Measurement Point A B C D E F G H 

1 723 795 731 772 773 707 593 706 

2 630 678 746 760 755 801 681 723 

3 587 669 711 759 786 838 780 688 

4 647 717 765 836 939 968 862 818 

5 781 830 916 931 1119 1262 1087 1072 

6 1038 1091 1188 1164 1360 1395 1464 2025 

7 1373 973 945 1388 1015 1461 2912 4098 

 
 
 
 

Measurement Point A B C D E F G H 

1 796 955 684 915 992 964 463 1186 

2 625 622 577 739 834 846 708 714 

3 468 559 438 555 834 596 755 648 

4 414 484 539 594 650 902 824 763 

5 396 430 733 639 854 960 995 961 

6 474 548 583 729 965 1315 1319 1347 

7 471 520 566 781 721 1355 2555 2768 

Measurement Point A B C D E F G H 

1 686 612 581 696 638 583 528 827 

2 425 529 608 582 527 539 528 503 

3 394 379 461 480 491 461 508 373 

4 364 367 381 449 441 539 543 451 

5 370 617 372 462 640 653 680 601 

6 493 576 500 563 639 868 953 986 

7 530 742 557 714 619 933 1498 1978 

Measurement Point A B C D E F G H 

1 818 1799 891 1824 1113 2011 645 2362 

2 630 855 822 792 592 917 964 802 

3 441 563 405 481 612 582 680 552 

4 447 451 383 418 446 498 525 516 

5 513 443 384 363 390 496 508 591 

6 650 537 426 398 368 489 608 964 

7 752 482 346 366 281 472 1119 1727 
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Table 11. Evening Measurement of Natural Lighting Condition in XII Nursing 2 Classroom (lux) 

Measurement Point A B C D E F G H 

1 643 847 724 820 1026 1096 944 1717 

2 727 842 918 1010 1135 1628 1509 1667 

3 705 840 1007 1099 1299 1562 1601 1702 

4 791 921 1024 1481 1469 2485 1753 1946 

5 1093 1154 1092 1551 1720 2458 2105 3465 

6 1629 1266 1247 1495 1540 2226 2364 3451 

7 1235 942 1072 1391 1622 2184 3061 4939 

 

4.3. Interview Results 
All respondents from the XII Nursing 1 class interviewed stated that every morning, they 

often partially close the curtains because they are bothered by the glare of the sunlight (Sari, 
2021) especially when it is sunny. During the day, 8 out of 10 children in the classroom 
expressed discomfort because the sunlight was too bright. This excess light disrupts learning 
activities in the classroom. Some students found it difficult to read the material on the 
blackboard due to the reflection of the sunlight. Exposure to the glare also causes eye fatigue. 
Because of this, when entering the afternoon, they tend to close all the curtains, which they 
feel is enough to reduce the sunlight entering. The same condition was also found in the XII 
Nursing 2 classroom, where nine out of ten students interviewed reported the same issue.  

The windows of the X Nursing 1 classroom have not been equipped with curtains. This 
causes glare problems for students with seating positions that are directly exposed to 
sunlight, namely in the centre and north of the room. Five out of ten children in the classroom 
reported feeling glare every morning, while the other five out of ten stated that the morning 
lighting was quite comfortable. This result indicates the uneven distribution of lighting as 
perceived by the room's users. During the day, 7 out of 10 children interviewed expressed 
visual discomfort with the natural lighting because, as the day progressed, more sunlight 
entered the room. This excess light disrupts the learning activities in the classroom. They 
complained of difficulties in the learning process caused by the reflection of sunlight onto the 
blackboard. This glare distraction can cause tired eyes. 
 

   
(a) (b) (c) 

Figure 8: Window Conditions (a) without Curtain in X Nursing 1 Classroom, (b) One Sided 
Closed in XII Nursing 1 Classroom, and (c) Closed on Two Sides in XII Nursing 2 Classroom. 

Source: Drupadi, 2024 
4.4. Discussion  
4.4.1. Evaluation of Natural Lighting Suitability  

The uneven natural lighting in the X Nursing 1 classroom is due to its single opening 
on the north side. Some areas of the room are under-lit, reaching 81 lux in the afternoon, 
while the other half is over-lit, reaching 1,638 lux in the morning. This resulted in some 
parts of the room being too bright, others a little dark, and others quite comfortable in 
the morning if all the openings were opened. In the morning and afternoon, the 



Aryani, Drupadi, Natural Lighting Evaluation in Health Vocational High School of Citra Semesta Indonesia | 67 

DOI: https://doi.org/10.17509/jare.v7i1.84458 
p- ISSN 2776-9909  e- ISSN 2580-1279 

overexposed areas are larger than the underexposed and standardized areas. In the 
afternoon, the underexposed areas are larger than the standardized and overexposed 
areas. The overexposure is due to the window of one wall exceeding 25-50% of the 
recommended minimum WWR standard (Pemerintah Provinsi DKI Jakarta, 2012) which is 
29.6% and exceeds 1/6 of the floor area as the minimum WFR standard (Masruchin & 
Mufidah, 2019) which is 1/5 of the floor area. These opening dimensions can be optimized 
and produce even lighting if windows with the same WWR and WFR are applied on both 
sides of the room (Dora, 2011; Jauza et al., 2022). 

Natural lighting in XII Nursing 1 classroom has openings with an area exceeding the 
recommended standard of 1/6 of the floor area (Masruchin & Mufidah, 2019) by 3/10 and 
25 - 50% WWR (Pemerintah Provinsi DKI Jakarta, 2012) by 31%. Moreover, the windows 
are located on the north and south sides of the building. The incoming lighting exceeds 
the standard of 350 lux (Konservasi Energi Pada Sistem Pencahayaan, 2011) evenly 
distributed in almost all parts of the classroom. The same thing happens in the XII Nursing 
2 classroom, which has openings on the east and west sides. This condition results in the 
room being too bright if the curtains do not cover all openings. This is very likely to happen 
because of the position of the room on the 2nd floor, with clear glass windows and no 
obstructions (Dora, 2011). This excessive light problem can be solved by reducing the 
incoming light, such as by adding shading elements (Wibowo et al., 2017) in the form of 
hanging plants, reducing the transparency of glass (Dora, 2011) for example, by using 
sandblasting glass, minimizing the window field, and adding shading in the room (Jauza et 
al., 2022) and controlling the incoming light (Idrus & Zainuddin, 2022).  
4.4.2. Visual Comfort Evaluation of Natural Lighting 

The X Nursing 1 classroom only has openings on the south side, so that the north area 
is not reached by natural lighting. The openings have not been equipped with curtains, 
allowing natural lighting to enter without being blocked, which can cause glare problems 
in areas exposed to sunlight (Lestari et al., 2023). This classroom becomes uncomfortable 
in the aspect of visual comfort of natural lighting due to the uneven distribution of natural 
lighting, so lighting controls (Idrus & Zainuddin, 2022) are needed for areas that get 
excessive light and light reflecting components (Jauza et al., 2022), such as light shelves 
(Asnawi et al., 2019; Kusumawanto et al., 2020) for less bright areas. 

The XII Nursing 1 classroom has openings on both sides of the room, specifically on 
the north and south sides. The openings are expected to maximize the entry of sunlight, 
which makes the XII Nursing 1 classroom uncomfortable in terms of visual comfort due to 
natural lighting, because excessive light causes glare (Jauza et al., 2022). Therefore, it is 
necessary to add horizontal (Atthaillah & Bintoro, 2019) shading (Athaillah et al., 2017). 
The same thing also happens in the XII Nursing 2 classroom, which has openings on both 
the west and east walls of the room. This similarity aligns with other studies that 
recommend different WWRs for various positions (Amin, 2021; Atthaillah & Bintoro, 
2019). 

5. CONCLUSION 

Based on the evaluation of daylighting in the classrooms of SMK Kesehatan Citra Semesta 
Indonesia in Wates, Kulon Progo, it can be concluded that (1) the natural lighting in the 
studied classrooms does not meet the comfort standards for educational buildings due to the 
uneven distribution of light and excessive brightness, which causes glare, (2) the existence of 
openings on the north side without obstructions is insufficient to allow for adequate lighting, 
as some areas still receive substandard lighting, and (3) the existence of openings on both 
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sides of the room, without barriers, allows for much light to enter, and as a result, room users 
tend to close the openings with curtains. This excessive light problem can be solved by 
reducing the amount of incoming light, adjusting the transparency of the glass, and controlling 
the amount of light that enters. This research recommends having different WWRs for various 
positions. 
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