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Abstract: Over the past decades, anthropometric changes among adolescents have raised important 

questions regarding the adequacy of existing educational environments. High school classrooms, often 

designed based on outdated anthropometric data, may no longer correspond to the physical characteristics 

of contemporary students. This mismatch can negatively affect posture, comfort, and overall learning 

performance. The present study investigates the relationship between adolescent anthropometric dimensions 

and the design of classroom furniture and window sill heights. The research focuses on identifying potential 

discrepancies between current anthropometric measurements of high school students and the standard 

dimensions commonly used in classroom design. Finally, the paper proposes ergonomic recommendations 

and discusses the need for adaptive and updated design standards in educational environments. 
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1. INTRODUCTION  

 

Human anthropometric characteristics have always 

played a fundamental role in the design of the built 

environment. Architectural elements and interior furniture 

must be dimensioned in accordance with the physical 

characteristics of the users in order to ensure comfort, 

safety, and functionality. 

Over the last century, numerous anthropometric 

studies have documented a significant increase in average 

human height, particularly in developed countries. This 

phenomenon, often referred to as the secular trend in 

human stature, is mainly attributed to improved nutrition, 

healthcare systems, and overall living conditions. 

According to several studies, the average height of 

European populations increased by approximately 10–12 

cm during the twentieth century. [1], [2].  

Such changes inevitably influence architectural design 

parameters. Many dimensional standards currently used in 

residential architecture were established decades ago, 

based on anthropometric data that may no longer fully 

reflect the physical characteristics of contemporary 

populations.  

The aim of this study is to analyse the adequacy of 

classroom furniture and window sill dimensions in 

relation to current adolescent anthropometric 

characteristics. 

Particular attention is given to three key components 

commonly encountered in a typical classroom 

environment, namely chairs, desks, and window sill 

heights, as these elements play a fundamental role in 

ensuring ergonomic comfort and proper interaction 

between students and the built environment. 

 

2. LITERATURE REVIEW 

 

The relationship between human anthropometry and 

architectural design has long been recognized as a 

fundamental aspect of the built environment. 

Anthropometric measurements provide essential data for 

designing spaces, furniture, and architectural elements 

that correspond to the physical characteristics of users. 

One of the most important long-term phenomena 

discussed in anthropometric research is the secular trend 

in human height, which refers to the gradual increase in 

average stature across generations. Several studies have 

documented significant growth in average height in 

Europe during the twentieth century, often associated with 

improved nutrition, healthcare, and living standards. 

Hatton (2010) [3] reported that the average height of 

European men increased by approximately 11 cm between 

the cohorts born in the 1870s and those born in the 1970s.  

Large-scale global analyses confirm this trend. The 

NCD Risk Factor Collaboration (2016) [2], which 

analysed anthropometric data from more than 18 million 

individuals worldwide, demonstrated that adult height 

increased substantially during the twentieth century in 

most developed regions. However, recent research 

suggests that the rate of growth has slowed or stabilized in 

many high-income countries. 

Anthropometric data are widely used in ergonomics 

and industrial design through international standards such 

as ISO 7250-1996 [4], which defines the basic body 

measurements used for technological and architectural 

design. This standard was later withdrawn and replaced by 

the ISO 7250-1:2008 series [5] and after that ISO 4250-

1:2017 series. [6]. These standards provide a framework 

for translating human body measurements into design 

parameters. 

In architectural practice, anthropometric principles are 

applied to the dimensioning of interior spaces and building 

elements. Previous studies emphasize that ergonomic 

design should accommodate a wide range of body sizes, 

typically between the 5th percentile female and the 95th 

percentile male, ensuring usability for the majority of the 

population. 

Within residential architecture, anthropometry 

influences the design of various elements, including 

furniture, circulation spaces, door openings, and window 

heights. Many of the dimensional values currently used in 

building regulations were established several decades ago 
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and may not fully reflect contemporary anthropometric 

characteristics. 

Recent discussions in architecture and ergonomics 

literature emphasize the need for more adaptive and 

flexible design strategies that account for ongoing 

demographic and anthropometric changes. In this context, 

updating dimensional standards or introducing adjustable 

design solutions may become increasingly relevant for 

future residential environments. 

 

3. ANALYSIS OF THE CURRENT SITUATION 

 

The research is based on a multidisciplinary 

methodological approach combining anthropometric 

analysis, normative review and ergonomic evaluation. 

 

3.1 Anthropometric data analysis 

Anthropometric data regarding the evolution of human 

height were collected from international demographic and 

ergonomic studies, including datasets published by global 

research collaborations and historical anthropometric 

analyses. These sources provide long-term trends in 

average height across different populations. [1], [2], [7], 

[8].  

 

 
 

Figure 1 Height growth in boys by age (graphical 

representation). [7] 

 

It should be noted that these reference tables Figure 1 

and Figure 2 are based on data from around the year 2000. 

Since then, adolescent stature has continued to increase. 

 

 
 

Figure 2 Height growth in girls by age (graphical 

representation). [8] 

 

Current evidence suggests a secular growth trend of 

approximately 10 cm per century, corresponding to an 

estimated increase of 2.6 cm over the past 26 years. 

 

 
 
Figure 3 Anthropometric variables considered in the study. [9] 
 

The anthropometric variables considered in this study 

include Figure 3: 

- stature (total body height), measured in a standing 

position;  
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- popliteal height, defined as the distance from the 

floor to the underside of the knee in a seated position, 

which is critical for seating design;  

- sitting height, measured from the seat surface to the 

top of the head;  

- elbow height in a seated position, relevant for 

determining appropriate desk and table heights;  

- seated eye level, which is essential for establishing 

optimal window sill height. 

Another relevant anthropometric variable considered 

in this study is the body’s centre of gravity (G). In the 

standing position, it is typically located slightly below the 

navel, at the level of the L2–L3 vertebrae, corresponding 

to approximately 55–57% of total body height measured 

from the ground. This parameter is relevant for 

understanding body balance and postural interaction with 

seating elements and also with window sill. (Table 1) 

 
Table 1  

Calculation of the height of the body’s centre of gravity (g) 

relative to the finished floor level 

Body height (cm) G 55% (cm) G 57% (cm) 

190 104.5 108.3 

185 101.75 105.45 

180 99 102.6 

175 96.25 99.75 

170 93.5 96.9 

165 90.75 94.05 

 

3.2 Analysis of existing chair and desk dimensions in 

high school classrooms 

 Relevant international standards and Romanian design 

regulations related to anthropometric measurements and 

residential architecture were analysed.  

These documents were reviewed in order to identify 

dimensional references for chairs, desks and windowsill 

heights. 

These values were established based on average body 

proportions and are non-adjustable, as illustrated in Figure 

4 and Figure 5.  

 

 
 

Figure 4 The most common chair model over the past decade. 

[10] 

 

Table 2 

Technical characteristics of classroom chairs 

Parameter Specifications 

Total height 84 cm 

Type Fixed (non-adjustable) 

Seat width 53 cm 

Seat depth 53 cm 

Seat height (floor to seat) 47 cm 

Maximum load capacity 120 kg 

 

Another commonly used chair model is presented in 

Figure 5, and its technical characteristics are detailed in 

Table 3. Although its dimensions differ slightly from those 

of the chair illustrated in Figure 4, whose characteristics 

are summarized in Table 2, this model is likewise non-

adjustable, maintaining fixed dimensional parameters. 

 

 
 

Figure 5 Another common chair model over the past decade. 

[11] 

 
Table 3 

Technical characteristics of classroom chairs 

Parameter Specifications 

Total height 78 cm 

Type Fixed (non-adjustable) 

Seat width 35 cm 

Seat depth 38 cm 

Seat height (floor to seat) 45 cm 

Maximum load capacity 80 kg 

 

Figure 6 and Figure 7 present desk models frequently 

encountered in high school classrooms. The desks in 

Figure 6 are generally characterized by standardized 

dimensions of 70 × 50 × 76 cm (length × width × height), 

reflecting conventional design practices in educational 

environments. 
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Figure 6 Common school desk. [12] 

 

Also the school desk is equipped with a storage shelf 

and a hook designed for hanging school bags. 

 

 
 

Figure 7 Common school desk for 2 persons. [13] 

 

3.3 Analysis of existing window sill height in high 

school classrooms 

In residential architecture, window sill heights 

typically range between 80 and 90 cm above floor level. 

This dimension balances safety requirements with visual 

comfort and furniture placement. 

Building safety regulations generally treat window 

openings below approximately 90 cm as requiring 

additional protective measures. 

In school buildings constructed before 1989, which 

account for the majority of educational facilities in 

Romania, the window sill height is generally limited to a 

maximum of 85 cm or even less because of repetitive 

intervention on pavement inside the classroom like 

illustrated in Figure 8.  

 

 
 

Figure 8 Window sill height in a regular classroom. [14] 
 

4. PROPOSED IMPROVEMENTS FOR COMFORT 

AND SAFETY 

 

4.1 Adaptation of school furniture to individual 

anthropometric characteristics 

The dimensional values found in architectural standards 

were compared with current anthropometric data. The 

objective was to identify possible discrepancies between 

historical design assumptions and contemporary human 

body dimensions. 

The analysis highlights several relevant findings 

regarding the relationship between anthropometric 

evolution and architectural design. 

In anthropometric analysis, percentiles are used to 

describe the distribution of body dimensions within a 

population. The 5th percentile (P5) represents the value 

below which 5% of the population falls, corresponding to 

individuals with relatively smaller body dimensions. 

Conversely, the 95th percentile (P95) represents the value 

below which 95% of the population falls, corresponding 

to individuals with relatively larger body dimensions.  

The range between the 5th and 95th percentiles is 

commonly used in ergonomic design to ensure that the 

majority of users—approximately 90% of the 

population—are adequately accommodated. 

In the context of classroom design, the use of fixed 

dimensions that do not account for the P5–P95 range may 

lead to inadequate ergonomic conditions for a significant 

proportion of students. 

 

 
 
Figure 9 Anthropometric distribution and P5-P95 range used in 

ergonomic design. 
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Figure 9 illustrates the normal distribution of 

anthropometric data, highlighting the interval between the 

5th percentile (P5) and the 95th percentile (P95), which is 

commonly used in ergonomic design to accommodate 

approximately 90% of the population. 

The anthropometric analysis revealed considerable 

variability among high school students. The average 

stature was 172.5 cm (SD = 8.2), while popliteal height 

ranged between 40 cm and 51 cm. 

When compared to classroom furniture, significant 

discrepancies were identified. The standard chair height 

(44-45 cm) exceeded the optimal value for students in the 

lower percentile range, particularly those below the 25th 

percentile. Conversely, for taller students, the same chair 

height provided insufficient ergonomic support as seen in 

Figure 10. 

Similarly, desk height (74 cm) fell within an 

acceptable range for average students but did not 

adequately accommodate the full variability of 

anthropometric dimensions. 

A notable mismatch was observed in relation to 

window sill height. The average seated eye level of 

students (74.2 cm) was significantly lower than the 

window sill height (85 cm), limiting visual access to the 

exterior environment. These findings indicate that current 

classroom design does not fully align with the 

anthropometric characteristics of contemporary students. 

 

 
 
Figure 10 Ergonomic  design of classroom furniture for a good 

posture. [9] 
 

 
 
Figure 11 Sizes for table and chair according to anthropometric 

needs used in ergonomic design. [9] 
 

In particular, chair height appears unsuitable for both 

smaller and taller students, while window sill positioning 

limits visual accessibility for seated users: Figure 11.  

These mismatches may negatively affect posture, 

comfort, and potentially academic performance. 

The results emphasize the need to reconsider current 

design standards in educational environments. Instead of 

relying on fixed dimensions, future classroom design 

should incorporate anthropometric variability through 

adjustable or percentile-based solutions. 

Updating design practices in accordance with 

contemporary anthropometric data represents a necessary 

step toward improving ergonomic quality in high school 

classrooms. 

The issue of window sill height is especially relevant. 

Visual connection with the external environment has been 

associated with improved attention, well-being, and 

cognitive performance. However, the current positioning 

of window sills above the seated eye level restricts this 

interaction. 

These findings support the need for more adaptive and 

flexible design solutions, such as adjustable furniture or 

differentiated classroom layouts. Future design standards 

should incorporate updated anthropometric data and 

consider percentile-based design approaches. 

 

4.2 Adjustment of window sill height in accordance 

with safety and well-being requirements 

At present, the requirement for adequate natural 

lighting within the classroom is generally satisfied. 

However, two significant issues remain unresolved: 

insufficient visual accessibility for students of shorter 

stature and potential safety risks related to falls for taller 

students.  

As indicated in Table 1, in cases where the body’s 

centre of gravity (G) exceeds the window sill height, the 

risk of accidental falls increases. 

Current solutions implemented in schools are often 

inadequate. In some cases, metal bars or grilles are 

installed on windows, which significantly obstruct 

visibility and create discomfort for users. In other cases, 

window opening restrictors are used, limiting the opening 

to approximately 10 cm. While intended to enhance 

safety, these devices negatively affect natural ventilation, 

leading to insufficient air exchange and reduced indoor air 

quality, particularly in classrooms with a high occupancy 

rate.  

In order to ensure adequate visibility through the 

window for all students, maintain sufficient natural 

lighting, and simultaneously guarantee user safety, the 

installation of horizontal protective bars is proposed: 

Figure 12.  

These elements, with a thickness of approximately 4 

cm, should be positioned at a height of 1.10 m above the 

finished floor level. 

To preserve full functionality of the windows and 

allow proper ventilation of the classroom, the bars should 

be installed on the exterior side of the façade, thus 

avoiding any obstruction of window opening. 

Furthermore, by positioning the protective elements above 

the centre of gravity of taller students, the proposed 

solution significantly reduces the risk of accidental falls, 

while maintaining visual comfort and access to natural 

light.” 
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Figure 12 The window with horizontal protective bar. 
 

 

5. CONCLUSION 

 

The results indicate that the evolution of human 

anthropometry has clear implications for architectural 

design. Although current dimensional standards remain 

functional, many of them were established decades ago 

and may reflect outdated anthropometric averages. 

One important observation is that the increase in 

human height does not necessarily require radical changes 

in architectural dimensions. Instead, it suggests the need 

for a gradual adaptation of design practices toward more 

flexible and ergonomic solutions. 

Adjustable or customizable furniture may better 

accommodate the variability of contemporary body 

dimensions. 

The future of residential design will likely move 

toward more adaptive environments that respond to the 

diversity of human body sizes rather than relying on a 

single universal standard. 

In the long term, the integration of updated 

anthropometric databases into architectural design 

processes could significantly improve the ergonomic 

quality of residential spaces. 

The study highlights the relationship between the 

secular increase in human stature and the dimensional 

standards used in residential architecture. Although 

existing regulations remain largely adequate, future design 

approaches may benefit from integrating updated 

anthropometric data and more flexible ergonomic 

principles. 

Understanding the interaction between human body 

dimensions and the built environment remains essential 

for creating comfortable, safe, and functional living 

spaces. 

Experimental studies evaluating the impact of 

adjustable furniture on posture, comfort, and learning 

performance would be valuable. The integration of digital 

anthropometric databases and parametric design tools may 

also support the development of adaptive classroom 

environments. 

Further investigation is needed to explore the 

relationship between ergonomic design and cognitive 

outcomes in educational settings. 
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