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INTRODUCTION

“We shape our buildings; thereafter they shape us”
Winston Churchill

Especially in the recent decades, rapid changes across sociocultural, 
scientific, political, and economic aspects, have led to swift adjustments in 
educational paradigms to meet evolving workforce needs. Consequently, 
it has become necessary for learning environments to adapt  to the 
emerging needs of modern society in both design and operation. As 
Lackney (2005) noted, learning environments possess the ability to either 
motivate or restrain students (and teachers) in their educational endeavors, 
highlighting the importance of recognizing this spatial effect.

Understanding the impact of space on users is a crucial area of research 
(Sánchez-Pantoja, Vidal, and Pastor, 2018). People, including children, 
possess deep knowledge into their own lives and experiences (Askins 
and Pain, 2011), with children offering unique perspectives on their 
environment compared to adults. This perspective allows adults to better 
understand the needs and interests of children (Sahimi, 2012). However, 
the diversity of children’s experiences is often overlooked, and there 
remains limited understanding their daily encounters within school 
environment (Holloway and Valentine, 2005; Upitis, 2004).

The various physical dimensions of different environments may have 
distinct effects on children (Fein, Plotnikoff, Wild and Spence, 2004). 
Architecture is considered to have a pedagogical value based on the 
idea that the physical elements in the environment can provide clues 
for learning (Wilks, 2010). Therefore, the physical environment is 
conceptualized as a three-dimensional textbook or silent curriculum that 
influences learning experiences (Taylor, 2009, 25). In this regard, a child’s 
immediate environment is deemed primary in the learning process (David 
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and Weinstein, 2013). The design of physical spaces can provide a better 
understanding of the relationship with the environment (Wilks, 2010).

While  a school building serves as a physical structure, it also 
communicates visual messages about appropriate  emotions and behaviors 
within it. This communication can positively (or negatively) affect 
conditions suitable for learning and social dynamics (Veloso, Marques 
and Alexandra, 2014). According to Sanoff (2002), attributes such as shape, 
color, and layout help students and teachers in forming clear mental 
images of their environment. However, buildings and environments 
conveys messages reflecting the inner life, activities, and social values 
their users. Students interpret these messages, form judgments, and act 
accordingly. Thus, any environment comprises not merely objective entities 
organized in space, but a collection of meanings (Daniels, Stables, Tse and 
Cox, 2019, 89).

School buildings greatly influence students’ learning, impact impacting 
academic performance (Villarreal Arroyo, Peñabaena-Niebles and Berdugo 
Correa, 2023). Studies indicate that well-designed school buildings 
correlate with various positive outcomes, including exam proficiency 
(Hong and Zimmer, 2016; Neilson and Zimmerman, 2014), attendance rates 
(Maxwell, 2016, Christle, Jolivette and Nelson, 2007), school climate (Uline, 
Wolsey, Tschannen-Moran and Lin, 2010), and general health and well-
being (Walsemann, Fisk and Dues, 2020; Eitland et al., 2017). Conversely,  
inadequate building conditions drive teacher mobility, limiting students’ 
access to quality learning environments and effective educators (Uline et 
al., 2010; Horng, 2009;).

In the 21st century, research now focuses on students’ experiences and 
satisfaction n rather than solely on student behavior or grades (Daniels 
et al., 2019). This shift aligns with Marmot’s (2017) concept of the sticky 
campus, where students are drawn to learning environments they find 
attractive. A well-designed school building fosters a sense of value 
among students (Maxwell, 2016), which can be further enhanced through 
aesthetically pleasing buildings and classroom designs that encourage 
students to spend time on schools (Booth and Sheehan, 2008; Maxwell and 
Chmielewski, 2008). Design elements, such as spatial layout, furniture, 
and equipment significantly contribute to students’ positive experiences 
(Walden, 2015). In the school setting, allowing students to personalize their 
spaces, such as  arranging their classroom, yielding positive outcomes, 
including a heightened sense of self (Maxwell and Chmielewski, 2008) 
and stronger identification with the school (Killeen, Evans, and Danko, 
2003). School commitment,  reflecting a sense of belonging to the school 
environment, serves as a protective factor for children’s health, education, 
and social well-being. It is widely acknowledged that school commitment 
and school  a sense of belonging improve children’s mental and emotional 
well-being (Bond et al., 2007; Hawkins et al, 2005), Shielding them  from 
detrimental influences like substance abuse, violence, sex, and alcohol use 
(Bisset, Markham and Aveyard, 2007; Kliewer and Murrelle, 2007; Springer, 
Parcel, Baumler and Ross, 2006).

The school environment significantly impacts students’ physical and 
mental well-being including emotional, psychological, and social aspect. 
Emotional well-being is defined by student’s commitment to the school 
environment and it thrives when  spaces cater to  the diverse needs of 
students. Spaces that encourages interaction impacts social well-being, 
while adaptable learning environment impact psychological well-being 
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positively (Hughes et al., 2019). Finally, physical well-being is associated 
with increased physical activity and less sedentary behavior (Marmot 
and Ucci, 2015), suggesting the importance of  outdoor spaces  for sports 
activities in school designs (Stein, 2007). Overall, according to Hughes et al. 
(2019), a safe and energetic environment fosters physical well-being, while 
problem-solving and creativity enhance cognitive well-being. Social well-
being is influenced by interactions and peer relationships, emotional  well-
being by feeling happiness and satisfaction, and, existential well-being by  
comfort at school.

In this regard, interpreting the effects of design on students’ physical and 
mental well-being goes beyond examining student academic achievement 
(Anderson and Graham, 2016). This is because holistic well-being enhances 
learning efficacy, information retention and fosters social behaviors in 
children (Awartani, Whitman and Gordon, 2008).However, many school 
systems overlook  the significant of school spaces  in the learning process, 
often adhering to traditional architectural models with classrooms 
resembling shoeboxes along corridors. Architects, considering pedagogical 
value, can propose designs rooted in child development knowledge. 
However, meaningful  change must primarily stem from the school 
community’s desire for improvement (Hertzberger, 2008).

As Gifford (2014) suggests, beauty should be experienced not only by 
architects but also by non-architects. When it comes to school building, 
students are the primary users, and the design process should prioritize 
their needs over architectural trends (Schalz, 2015). Thus, schools should 
feel like second  home for students (Daniels et al., 2019). Achieving this 
requires  a deeper understanding and collaboration between those who use 
and design school buildings, moving away from conventional educational 
facilities (Rigolon and Alloway, 2011). Moreover,  risks such as early 
school dropout rates, stemming from feeling of anonymity, alienation, and 
insignificance, can be mitigated by ensuring that  students –the primary 
users of school buildings– are heard  during the design and evaluation 
stages (Smyth and Fasoli, 2007). This is because architecture is a deep social 
practice (Daniels et al., 2019,156).

Despite the link between learning theories and space, there remains 
insufficient information regarding the use of school buildings (Franz, 
2019), warranting further investigation (Daniels et al., 2019) through Post-
Occupancy Evaluation (POE) (Olatunji, 2013). Over the past two decades,  
various definitions of POE have emerged.  Broadly,  the technical concept 
of POE is can be categorized  into three paradigms: evaluation of user’s 
psychological satisfaction emphasizing environmental behavior, subjective 
evaluation of environmental performance focusing on the perception of the 
physical environment, and extensive performance evaluation (Huang et 
al., 2022). POE reveals the effects of school design on building functionality 
and student activities (Daniels et al., 2019). Additionally, as emphasized by 
Whyte and Gann (2001), POEs serve multiple purposes, such as enhancing 
design skills, improving user requirements, informing design guidelines 
and regulatory processes, and supporting stakeholders in achieving 
renewal goals.

Centering Turkey, during the Republican administration, schools which 
were established after the collapse of the Ottoman Empire adopted the 
same architectural language to create a nation-state in all public buildings 
(Figure 1).
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Examining Turkish schools reveals the  significant influence of the nation-
state concept on both education and architecture. Following the transition 
from the Ottoman Empire to the Republic, school buildings were designed 
in accordance with this paradigm. The current school system aligns 
with the standardised structure of mass compulsory education, a direct 
consequence of the modern nation-state paradigm. Consequently, school 
structures resemble other state-operated public buildings, lacking distinct 
educational features.  Notably, large administrative offices and school 
corridors exemplify this trend (Karataş, Yaman and Bayrak, 2019; Kul, 
2011). 

Students, as the primary users engaging actively within the school 
buildings, play significant role in shaping  the interpretation the school 
concept. As such, it becomes necessary to reconsider the traditional 
concrete-dominated architecture with multiple narrow windows, and 
classrooms facing each other opening to narrow corridors in light of 
student experiences as emphasized by Cole, Robinson, Brown, and 
O’Shea (2008) in promoting students expression through the POE process 
Considering the importance of school buildings on well-being and 
performance, examining their environmental and design conditions is 
critical (Jiang et al., 2018). This study aims to gather student perceptions of 
existing school buildings, using the POE methodology.

METHOD 

In this paper, our aim was to get the profound insights of students, the 
main users, regarding the complex issue of post-occupancy evaluation 
in school buildings. Using the ZMET method for the first time in the 
POE process, we considered  the effectiveness of visuals and metaphors 
in  engaging with child participants. Our aim is to contribute to the 
enrichment of the POE process by using a visual, entertaining, and tailored 
method that will reveal the deep thoughts of children based on their 

Figure 1. Selected public buildings adopting 
the same architectural language in Turkey 
(Created by authors, 2024)
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experience while  considering their cognitive characteristics within their 
age range. 

Open inquiry, an approach that identifies factors and hidden information 
inaccessible  to structured surveys,  stands out as one of the best 
approaches for POE, especially for research necessitating multiple 
interviews with the same participants (Stevenson, 2009). However, 
using this unstructured method with children presents some difficulties. 
Researchers question the use of non-critical social science methods such 
as focus groups with children (Vogel, 2009), advocating instead for the 
development of ‘child-friendly and tailored’ approaches. In this regard, 
there is a preference for art-based methods, which  rely less  on verbal or 
written communication skills when studying with child participants (Hall, 
Jones & Thomson, 2011).In this study, we used the Zaltman Metaphor 
Elicitation Technique (ZMET) (Zaltman, 1996), to explore the deep feelings 
and thoughts of children, who serve as the main and end users of school 
buildings, regarding their experiences in these buildings. The necessity for 
a technique beyond verbal and written expressions to understand complex 
subjects such as design, environment, and architecture informed our choice 
of this technique. 

The Zaltman Metaphor Elicitation Technique (ZMET), developed by 
Zaltman and Coulter in 1995, offers a unique and innovative approach 
to understanding student perceptions within school buildings. This 
method involves participants selecting images during interviews to 
explore complex issues using metaphors, allowing them to express their 
thoughts and emotions in a non-verbal manner. Subsequently, these 
images undergo analysis through various interview techniques, enabling 
a deeper understanding of participants’ perspectives (Hancock and Foster, 
2020). ZMET features participant-driven discussions, photo prompts, 
and interviews structured within a laddering framework, collectively 
facilitating a comprehensive exploration of perceptions (Ji and King, 
2018). Zaltman emphasizes the success of ZMET,  noting that it is  a 
hybrid methodology grounded in various domains, including verbal 
and nonverbal communication, visual sociology, visual anthropology, 
literary criticism, semiotics, mental imagery, cognitive neuroscience and 
phototherapy” (Zaltman and Coulter, 1995, 47).This hybrid methodology 
aims to uncover the fundamental structures that shape individuals’ 
thinking, providing valuable insights applicable in various contexts, 
including marketing and research. Through the utilization of ZMET created 
by Zaltman and Coulter (1995), a fresh and unconventional method is 
presented for obtaining in-depth student perceptions and understandings 
within school buildings. 

ZMET enables participants to select images reflecting their thoughts and 
emotions, subsequently examined through various interview techniques. 
This method not only explore effectively explores perceptions but also 
draws from an arrays of disciplines to provide a holistic understanding of 
individuals’ experiences and perspectives. Additionally, it acknowledges 
that social communication mostly takes place nonverbally, with thoughts 
usually emerging as images. According to ZMET, metaphors lie at the 
center of consciousness, ingrained in embodied experience, and accessing 
the deep structure of thought involves  acting together with mind, emotion, 
and experience (Zaltman and Zaltman, 2008; 14).
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As suggested by Coulter & Zaltman (1994), a ZMET typically requires 20-
25 participants  for reliability. Therefore, the study group  consists of 21 
student volunteers students from three middle schools (Figure 2, 3 and 4).  
Before commencing the study, the administrators of the relevant schools 
were informed. Upon receiving approval from the school administrations, 
we provided clarification  to students regarding content and procedures, in 
collaboration with visual arts teachers and school counselors. 

Participants’ School Age
Girls
n=11

Boys
n=10

Total
N=21

Uluğbey Middle School 11-14 4 3 7    (Focus Grup 1)

Hürriyet Middle School 11-14 4 3 7    (Focus Grup 2)

Şehit Ahmet Oktay Günak Middle 
School

11-14 3 4 7    (Focus Grup 3)Table 1. Distribution of students 
participating in the study

Figure 2. School ID Card of Uluğbey Middle 
School (Created by authors, 2024)
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Following the first briefing, students who volunteered  for the study 
were interviewed three to four days later. They were instructed to bring 
three visuals, either digital or printed, showing  existing school building 
like classroom, corridor, playground, etc. The students were informed 
that there should be elements that evoke school buildings in the visuals 
instead of direct school buildings. A few sample images related to a 
different subject were shared with the students to clarify the requested. 
For example, images “money, diamond, and men’s suit” which symbolize 
statue and wealth, were paired with Mercedes-Benz. After this briefing, the 
students were given one week to prepare their their visuals and interviews 
commenced as soon as the visuals were ready.  To ensure privacy and 
anonymity (Halai, 2006), students were coded as S1, S2, S3... S21.

Figure 3. School ID Card of Şehit Ahmet 
Oktay Günak Middle School (Created by 
authors, 2024)
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Despite  that individual interviews are recommended in ZMET, focus 
group interviews were conducted due to the ages of the students (11-14), 
since they might feel more emotionally and mentally comfortable in group 
interviews and could motivate different thoughts  through interaction 
(Rallis and Rossman, 2017). As mentioned by Zaltman (1996), deep 
and secret thoughts emerge as soon as they are recalled from memory. 
Following ZMET guidelines, approximately 2 hours of interviews were 
held with each focus group (n=7) in the first stage. The interviews started 
with the question “Why do you think this image reflects the school 
building?” based on the visuals brought by the students. During the 
interviews, students were asked whether they had missed images that 
they thought reflected the school building but could not find. The students 
responded that they had not missed any images.

Next, students were requested to group the images they brought and were 
asked “What is the difference between two images and the third one?” 
(triad task). This expanded the frame of the visual through metaphor probe 
questions.  Additionally, to encourage students to use sensory metaphors 
(color, smell, taste, sound, touch) regarding the visuals they brought 
(Coulter, 2007), questions such as “What would you hear/smell if you were 

Figure 4. School ID Card of Hürriyet Middle 
School  (Created by authors, 2024)
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in this picture?” were asked. The visuals brought by the students during 
the interviews were displayed on smart boards for the entire group to 
engage with. Following individual comments, ideas were gathered from 
the whole group. 

In the third stage, ICT teachers helped to prepare a collage (montage) from 
the visuals brought by the students as they desired (Figure 5).

Each student’s three images were combined into a single collage. While 
creating the collage with the students, attention was paid to factors such as 
placement and size of the visuals.  The position and size of each image in 
the collage created by the students provided additional insight into their 
preference. The visual that best summarised the participants’ perception of 
the school building was allocated a larger space. For example, in the collage 
in Figure 5, more space was given to images reflecting the school building’s 
crowdedness and the inconsideration of students’ physical differences in 
the classroom. When working with children, the vignette stage of the ZMET 
was sidestepped in favor of child-friendly and tailored techniques. This 
consideration arose because the vignette stage could be challenging for the 
students’ mental and cognitive stages and that storytelling through visuals, 
similar to the first step, were more effective. 

Content analysis was used to interpret the data obtained from the 
interviews, representing a systematic and objective method for describing 
phenomena in qualitative studies (Schreier, 2012). Researchers took 
observation notes and identify meaningful words that provided clues 

Figure 5. An example of a montage 
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about school buildings. Focused coding (Saldana, 2016) was then employed 
to refines codes useful to the focus of the study hence, generating themes 
related to the evaluation of school buildings 

Following  comparison and discussion of the notes, both raw data and 
the created themes created were sent to a POE expert  for review. Peer 
debriefing was conducted to strengthen dependability,  feedback were 
provided to the students on the themes and interpretations created. 
Member checking was performed to determine the consistency between 
the researchers’ interpretations and participants’ statements. Finally, 
a consensus map (see Figure 6) was developed  to outline the context, 
analysis units, and categories relevant for school building use. 

FINDINGS

The study obtained data from this the students, the main end users of 
school buildings, using visual metaphors and interpretation. The data 
were categorized into three themes: a) ergonomics and comfort, b) 
individualization, and c) school atmosphere.

The number of students who brought visuals for each space (garden, 
corridor, and classroom) was denoted by N. For example, 9 students 
brought visuals about the garden. However, the frequency of the clue 
words expressed during the interview was represented  by f within their 

Figure 6. Codes, categories, and themes for 
school buildings: Consensus map.
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Figure 7. The most reflective images of 
students’ perception of the school building 
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respective theme. In accordance with the focused coding technique, the 
visuals provided by students (totaling 63 visuals) were grouped  based on 
similarity. The visuals that best reflected the experience of school buildings 
were assembled into collaged (Figure 7) alongside their explanations:

Ergonomy and Comfort

The experiences of the students in the study group related to the existing 
school building were mostly categorized under the theme of ergonomy 
and comfort, with a frequency of 93 (f=93). Considering the effect of school 
starting hours (7-8 a.m.), interpretation suggested that existing buildings 
had heating and lighting problems, especially during winter. 

S3: In winter, we go to school in almost dark and the first lesson hours are 
spent in the unheated and dark classroom. We can’t focus at all in the first 
hours, so I wish lessons like mathematics and science weren’t in the first 
hours.

It was stated that insufficient ventilation and excessive heat negatively 
affects classrooms facing direct sunlight,  particularly in April-May and 
June when the temperatures rise, especially in the Southeastern Anatolia 
region. This is due to the building structures and classrooms design. The  
consistent use of architecture and building materials across regions was 
considered to have effective influenced this finding, regardless of the 
positioning and regional characteristics of the school buildings. 

The uniformity of the desks and tables used classroom layout and design, 
depending on the teacher-centered approach based on the narrator-listener 
relationship, was negatively experienced by the students, regardless 
of height and weight,. Additionally, the insufficient capacity of school 
restrooms (averaging 10-12 toilets per 1000 students), unpleasant odors 
caused by overcrowding, and the height of taps and sinks in the restrooms 
also contribute to negative experiences for students.

S1: The bench we sit on is both narrow and hurts our back. I am tall but my 
deskmate is short. I’m trying to pull the desk forward so that I can stretch 
my legs, and my deskmate is trying to pull it to himself/herself so that she 
can write comfortably. It is quite difficult for both of us to spend 7 lessons 
like this every day.

The inadequacy of classroom windows and the absence of a ventilation 
system in the classrooms were among the important factors that 
contributed to students’ negative experiences. The classrooms were not 
sufficiently ventilated, as the windows were closed due to the cold weather 
in winter, while noise disturbance (such as traffic, etc.) were common 
around the schools during spring and summer.

S17: Everyone is sweating, especially after Physical Education (PE) classes, 
and the classroom smells awful. I don’t want to go to class after PE classes. 
Apart from these, everyone starts getting sick when someone gets sick in the 
classroom because we can’t get fresh air.

Considering the school corridors, it was striking that they were narrow, 
with boards positioned at heights  unreachable for students, and devoid of 
individual spaces. Additionally, the fact that school gardens were mostly 
concrete deprived students of comfort zone, emerged as important points 
regarding the ergonomics and comfort experiences of the students. 

Individualization

A recurring theme  expressed by students (f=78) with significant frequency 
regarding school buildings as a whole pertains to individualization 
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experiences. Students expressed concern about their inability to change 
seating arrangements,  the absence of personalized corners  with traces of 
ownership within classrooms, and teachers’ involvement in the selection 
or creation of materials to be exhibited on classroom boards. These factors 
contributed significantly in shaping students’ expressions  regarding 
individualization. Also, the students shared the same sentiments regarding 
the corridors,  while noting that lack of structural, and cosmetic elements 
for students to spend quality time and relax, either individually or as a 
groups, during break. 

The corridors were largely perceived as mere “entrance-exit tunnel” (S8).  
This perception arise from several factors: the classrooms facing each other, 
opening onto narrow elongated corridors; the absence of permissions 
reflecting the studies or preferences of students; and failure to meet the 
need for relaxation or social interaction.

S5: Let alone rest, the corridors are like tunnels where we get extra tired to 
avoid the crowds and congestion. It is very difficult, especially for the girls, 
to go out during the breaks because all the classes almost run at the same 
time. We cannot even think of eating or drinking anything in the corridors as 
they can run into us.

School gardens, predominantly made of concrete and devoid of  safe rest or 
play areas were perceived more as gathering centers. In summary, students 
felt that their school areas did not adequately reflect them and thus felt 
alienated from the school environment.

School Atmosphere

Based on the visuals and data obtained from in-depth interviews, another 
noteworthy theme that arose  from end-user experiences of school 
buildings was the school atmosphere (f=64). Questions about how it was 
felt within the school buildings and the message the school conveyed 
served as references for arriving at this theme. The sensory images (sensory 
metaphors), in particular, obtained together with the visuals revealed 
how much the students interpreted the message conveyed by the school 
buildings. 

Students generally expressed their feelings about the school building, 
describing feelings of alienated, loneliness, and isolation (anger and silent 

Figure 8. Some of the sensory images used 
by students
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requiem). Furthermore, they express  discomfort emanating from structural 
and cosmetic features, like feelings of  crankiness, rust, dampness, stifling, 
and addled smell, pitch together with  a sense of gloom (brown and gray).  
They regarded the school environment as merely compulsory rather 
than inviting (brackish herbal tea). In this regard, it can be interpreted 
that the inability of school buildings to respond to the needs and 
individual differences specified in the themes of ergonomics, comfort, and 
individualization contributes  to a structure intertwined with the perceived 
school atmosphere.

DISCUSSION AND CONCLUSION

Based on the findings of this study, in generally, there were negativity 
surrounding experiences about the existing school architecture. The multi-
story, concrete-dominated with inflexible structural elements of the school 
design were considered to be the determining factors of these experiences.  
The most reported experiences regarding the classrooms were related 
to overcrowded conditions, as well as concerns regarding the thermal, 
acoustic, and lighting characteristics. Insufficient natural lighting from 
classroom windows and a lack of ventilation circulation to maintain indoor 
air quality standard led students to describe classrooms as “unhealthy and 
smelly.” However, the fact that the benches-desks had a uniform structure 
disregarding the individual physical characteristics, limited different 
arrangements and resulted in two students sharing the same desk. These 
aspect played a part in the negative experiences among the students in 
terms of ergonomics, health, and comfort. 

Indoor environmental conditions should be both functional and also 
support people’s needs (Vasquez, Rupp, Andersen and Toftum, 2022). 
As in Earthman (2004), the two building elements that impact student 
achievement the most are temperature control and air quality. In a built 
environment, maintaining temperature and ventilation within reasonable 
ranges is crucial element for thermal comfort.  Studies reveals that 
unsuitable thermal conditions can decrease overall alertness and increase 
physiological stress (Zhang and Barrett, 2010). Therefore, thermal, visual, 
and acoustic comfort provided in physical spaces is recognized as the 
basic condition for creating a livable, healthy, and productive environment 
(Szokolay, 2012). 

In general, a well-coordinated and integrated system of daylight and 
electric lighting benefits the students’ learning and well-being (Erwine, 
2006). Besides, a recent study revealed that classroom illuminance 
affects students’ memories at psychological and neurophysiological 
levels (Castilla, Higuera-Trujillo and Llinares, 2023). Similarly, Juan and 
Chen (2022) revealed that changes in lighting, sound and temperature 
significantly impact students’ concentration level, and changes in light 
and sound more likely to affect students’ anxiety levels. However, it 
was observed that existing school buildings failed to consider east-west 
orientation to maximizing daylight use. As Zhang and Barrett (2010), 
emphasized, the main source of the amount of natural light in a space is the 
sky, making building orientation a fundamental factor for daylight control. 
To maximize daylight use and enhance natural light exposure, we suggest 
incorporating ample windows, skylights, and light wells. These elements 
will improve occupants’ well-being and reduce reliance on artificial 
lighting. Replacing traditional incandescent bulbs with energy-efficient 
LED lights is also suggested for longevity, energy savings, and improved 
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illumination. Additionally, we suggest using warm (yellowish) light in 
relaxation zones such as corridors and the canteen, and cool (bluish) light 
for active spaces like classrooms. 

Indoor air quality is important for children’s well-being and comfort and 
has an indirect impact on their academic achievement.  Bad air quality 
can lead to sickness or discomfort, resulting in students’ reluctance to 
attend school, reduced motivation to participate in learning activities, and  
decreased engagement with school (Batterman et al., 2017; Gifford, 2014; 
Evans, 2006). A recent study by Zhang et al. (2023) suggests that as indoor 
temperature increases, the outdoor air supply rate should be increased to 
ensure air freshness in classrooms, as calculated carbon dioxide emission 
rate by students increased by 0.54 L/h per person for every 1 ◦C rise in 
indoor temperature. To enhance indoor air quality (IAQ) and improve the 
comfort of occupants, we recommend installing mechanical ventilation 
systems capable of effectively replacing indoor air with clean outdoor 
air. For example, functional, easy to use and affordable heat recovery 
ventilators can be used in classrooms. Moreover, school buildings should 
be designed with operable windows or vents to allow natural airflow when 
weather is suitable. Existing school building can be modified to include 
these features. 

In this paper, it was interpreted that the classrooms, corridors, and 
even the garden were crowded during breaks and, therefore inhibiting 
students from having effective and healthy course process or sufficient 
rest. According to Maxwell (2003), high spatial density is associated 
with lower academic achievement for girls and increased behavioral 
problems for boys. However, studies have revealed that chronically long 
reverberation time and high noise levels negatively affect phonological 
processing (speech perception), academic motivation (Klatte, Hellbrück, 
Seidel and Leistner, 2010), psychological health (Stansfeld et al., 2009), 
cognitive abilities, and auditory language processing abilities (Hollander 
and de Andrade, 2014). To address this,  we recommend integrating 
natural wood elements for warmth and authenticity, as wooden floors, 
ceilings, and furniture can enhance the overall aesthetic. Besides, using 
cork for bulletin boards or wall coverings is beneficial as it is sustainable, 
sound-absorbing, and visually appealing. Student experiences in informal 
learning areas such as corridors and gardens were emphasize the need for 
more individualization and green space. The standardizing, formative, 
and heavily gloomy bureaucratic design does not allow for flexible and 
individualized spaces, resulting in the difficulty to  responds to the 
socialization and play that students need most. The ignored aesthetic 
concern is in parallel with the message of the hegemonic power of the state. 
However, the aesthetic characteristics of a school can foster a strong sense 
of belonging, which in turn can create an enthusiasm for learning (Jarman, 
Webb and Chan, 2004).

To disperse the gloomy bureaucratic atmosphere of school buildings, 
using bright and lively colors such as blue, green, and yellow can be 
beneficial. Blue encourages tranquility and focus, green symbolizes nature 
and equilibrium, and yellow sparks creativity and positivity. The walls in 
shared spaces or classrooms can be accentuated with different colors to 
enhance visual appeal. Vibrant hues can energize certain areas, while softer 
shades can establish a calming atmosphere. Distinct colors can be allocated 
to different zones in the school (e.g., classrooms, hallways, recreational 
spots) for better color segmentation which aids student orientation and 
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fosters a unique identity for each area (Ma, Liu, Zhang & Li, 2023; Armaki 
and Farhadnia, 2021; Jonauskaite et al., 2019; Hanada, 2018; Al‐Ayash, 
Kane, Smith and Green‐Armytage, 2016 Azad ). 

Green spaces in schools positively impact the physical, mental, social, and 
spiritual well-being of students (Bell and Dyment, 2008), and, therefore, 
decreasing contact with nature can lead to negative physical, social, and 
psychological consequences on children (Zhang, Goodale and Chen, 2014). 
To tackle this, new school buildings should be planned and design to have 
more green areas and playgrounds that connect students directly to nature. 
However, in existing schools, vertical gardens can be both functional 
and educational, allowing students to learn about different plant species 
and their care. Incorporating potted plants, hanging planters, or vertical 
gardens in classrooms, hallways, and common areas can serve as visual 
focal points and positively contribute to the overall atmosphere of school 
buildings. Informal learning spaces are defined as areas that offer students 
with opportunities for interaction and self-directed activities (Knapp, 2007), 
encouraging students’ collaboration (Mutekwe et al., 2013). Self-directed 
activities of students develop their curiosity and desire for knowledge, and 
this happens more likely in playgrounds, school corridors, or under trees 
(Knapp, 2007, 16). These areas let children create their own comfort zone 
outside of formal learning spaces (Loyens, Magda and Rikers, 2008). The 
ability of children to individualize their space provide them with a sense of 
control, competence, and self-confidence (Maxwell and Chmielewski, 2008). 
Flexible spatial arrangements and furniture contribute to the psychological 
well-being of students during different learning practices. In addition, 
a school design supported by a student-centered pedagogical program 
positively affects students’ social well-being by encouraging positive 
interactions (Kariippanon et al., 2018).  According to Anderson and Graham 
(2016), school environments that allow students to individualize their 
spaces, socialize with their peers, and collaborate in sharing knowledge 
contribute positively to their mental well-being. In this context, using 
adjustable and tailored furniture catering to diverse learning styles and 
preferences can enhance individualization. Besides, creating separate areas 
in classrooms for different activities like silent reading, group projects, and 
practical experiments, and using outdoor spaces for interactive learning 
and sensory exploration, can further contribute to this. We also recommend 
to tailor spaces both in classrooms and in corridors to meet individual 
needs, allowing students to personalize their learning environment. 

This study was conducted in Şanlıurfa province. Turkey. Conducting 
similar studies in different socio-cultural, geographical, and climatic 
regions would offer a more holistic perspective. On a large scale, we 
recommend that policymakers, decision-makers, and designers pay more 
attention to the perceptions of the end users in designing new school 
buildings. It is crucial to ensure maximum harmony between building 
design, pedagogy and environmental psychology.
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ÖĞRENCİLER OKUL BİNALARINI NASIL ALGILAR?: ZALTMAN 
METAFOR ÇIKARIM TEKNİĞİ İLE BİR KULLANIM SONRASI 
DEĞERLENDİRME ÇALIŞMASI

Öğrenme teorileri ve mekân arasındaki ilişkiye rağmen, okul binalarının 
kullanımı hakkında yeterli bilgi bulunmamaktadır. Bu konunun Kullanım 
Sonrası Değerlendirme (KSD) yoluyla araştırılması gerekmektedir. 
Öğrenciler, okul binası sistemine en fazla sosyal katılımı olan ana 
kullanıcılardır. Bu nedenle betonarme ağırlıklı, çok sayıda dar penceresi 
olan, sınıfları birbirine bakan ve dar koridorlara açılan okul konseptinin 
öğrencilerin deneyimleri ışığında yorumlanması ve KSD süreci ile 
öğrencilerin okul binası hakkındaki yorumlarını ifade etmelerinin 
sağlanması gerekmektedir. Bu çalışmada Zaltman Metafor Çıkarım 
Tekniği (ZMET) kullanılmıştır. Çalışmanın katılımcıları üç ortaokuldan 
21 gönüllü öğrenciden oluşmaktadır ve çalışmada derinlemesine veri 
elde etmek için görsel metaforlar ve aşamalı odak grup görüşmeleri 
kullanılmıştır. Elde edilen veriler ergonomi ve konfor, bireyselleştirme 
ve okul atmosferi temaları altında sunulmuştur. Çalışma, ergonomi, 
konfor ve bireyselleştirmenin algılanan okul atmosferiyle iç içe bir yapı 
oluşturduğunu açıkça vurgulamaktadır. Görseller, metaforlar ve odak 
grup görüşmeleri gibi çocuk dostu ve kişiye özel yaklaşımlar, öğrencilerin 
algılarının derinlemesine anlaşılması için bir fırsat sunmakta ve ZMET, 
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okul binası performans değerlendirmesi gibi karmaşık konularda veri 
toplamak için oldukça işlevsel olabilmektedir.

HOW STUDENTS PERCEIVE SCHOOL BUILDINGS?: A POST-
OCCUPANCY EVALUATION THROUGH ZALTMAN METAPHOR 
ELICITATION TECHNIQUE

Despite the relationship between learning theories and space, there is not 
enough information about the use of school buildings. This issue needs to 
be investigated through Post Occupancy Evaluation (POE). Students are 
the main users with the most social participation in the building system. 
Therefore, it is necessary to interpret the school concept that is concrete-
dominated, has multiple narrow windows, and has classrooms facing each 
other and opening to narrow corridors under the light of the experiences 
of the students and enable students to express their interpretations about 
the school building through the POE process. In this study, Zaltman 
Metaphor Elicitation Technique (ZMET) was used. The participants of 
this study consisted of 21 volunteer students from three middle schools. 
Visual metaphors and phased focus group interviews were used for deep 
understanding. The data obtained were presented under the themes of 
ergonomics and comfort, individualization, and school atmosphere. The 
study clearly highlights that ergonomy, comfort, and individualization 
create a structure that is intertwined with the perceived school atmosphere. 
Child-friendly and tailored approaches provide an opportunity for a deep 
understanding of students’ perceptions and ZMET is very functional in 
gathering data on complex subjects like school building performance 
evaluation. 
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