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Abstract 

The following article discusses the systems method as an educative tool for 
teaching sustainable architecture, including environmental design. Based 
on this method, a systemic model was created which provided a pillar of the 
learning process that concluded with a solar building project. This method 
offered a holistic view of the issues of pro-environmental design and led to 
an understanding of the relationship between the urban scale and the scale 
of the building. This aspect was considered crucial in teaching sustainable 
development architecture.
The systems method has been recently used in China as a part of an environmental 
design course which only lasted for forty-eight lesson hours. The method proved 
to be an effective educational tool that enabled the obtaining of satisfactory 
design effects in such a short period of time. Additionally, the method was 
successful in conditions of cultural and linguistic barriers and a lack of prior 
preparation of students in the field of architectural design. The created systems 
model determined a precisely defined path for the teaching process in advance, 
as the specified issues included only those that were needed to achieve the set 
project goals. This approach resulted in the optimisation of teaching time, while 
ensuring the completeness of the assumed results.
Experience gained from the didactic process leads to the conclusions that the 
systems method can be an adequate educative tool for solving multidisciplinary 
problems. Based on the example of solar building design, a systems method 
made it possible to indicate three main external factors that influence the 
design: macro-scale urban elements (district scale), micro-scale urban 
development (housing estate) and climatic conditions. The article also presents 
the possibilities of transforming the system model, in order to facilitate its more 
universal application, with reference to such issues as the topic of classes, as 
well as to the required scope and level of detail of the design task. 

Keywords: sustainable architecture, environmental design, systems method, solar building, 
architectural education, BIPV
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1. Introduction

contemporary architecture is characterised by a growing number of problem 
areas, among which, ecological issues and energy-related problems play 
a  prominent role. Design issues related to sustainable architecture, including 
solar PV integrated (BIPV) buildings, call for consideration of problems beyond 
traditional architectural knowledge (Iwaro et al., 2015). It is necessary to refer 
to the context of place, and thus to include the issue with regards to the design 
in macro scale, i.e. spatial- and urban planning. (Bala, 2010; Marchwiński & 
Zielonko-Jung, 2005). This phenomenon can particularly be observed in the 
urban context, in which the set of factors that affect the building is multiplied 
(Zielonko-Jung, 2019; Zielonko-Jung & Marchwiński, 2017). 

Growing numbers of new specialties have brought classical science (Galileo, 
Descartes, Newton) to a critical condition. As a result, nowadays, classical 
science may be seen as the sum of monodisciplines isolated from each other 
(Wilisz, 2019). Specialisations within a given discipline have developed their 
own methodologies and even separate languages. This hinders the cooperation 
between scientists on a multidisciplinary level. The atomisation of science, as 
the above phenomenon is called (Laszlo, 1996) should be seen as an intensifying 
process. Architecture, being a discipline that borders art and technical sciences, 
is subject to the process (di Batista, 2006) and so is sustainability as a global 
multidisciplinary concept (Gürel, 2010; Poveda & Lipset, 2014) The complexity 
of issues (incl. environmental design factors, such as climate, energy etc.) is 
emphasised in the context of education in sustainable development (Richter 
& Sousa, 2019; Shulla et al., 2020). All the above factors make the integrated 
approaches to sustainability difficult to implement (Hills, 2001; Filho et al., 2018).

The systems method opposes the classical method. It assumes that a set of 
interrelated elements is the subject of the study. Mutual interactions that affect 
the properties of the entire object occur between these elements. The method 
enables limiting of the descriptive cognitive factor and makes it possible to focus 
on the interactions between the studied elements of the system. The concept is 
not a new one, but only since the mid-twentieth century has the systems method, 
as a scientific method, been developed to such an extent that it can be described 
as a general theory of systems (Polański, 1978). The method is currently described 
as a tool for new science capable of integrating atomised branches of knowledge.

In relation to sustainability and environmental design, the systemic approach 
is presented in studies by, for example, Kerdanghan et al. (2012), Lee (2014), 
Marchwiński (2005), Nikken Sekkei (2000), Sandri (2013), Stiny and Mitchell 
(1978) and Szparkowski (1978). Educational values of the systems method are 
well acknowledged (Wilisz, 2019; Togo & Lotz-Sisitka, 2013). As stated by Mazur 
(1976, p.17), this tool “allows us to present unclear matters by cyber means 
(...) the accuracy, conciseness and expressiveness of cyber means significantly 
facilitate absorption of the existing knowledge, which is of great importance in 
terms of educational activities” [author’s own translation]. As far as teaching 
architectural design is concerned, educational values of this method are 
discussed in the works of, for instance: Altun and Tyurkay (2006), Johannes 
(1992), Nsanbayeva (2019) and Sevaldson (2008). Fig. 1. A schematic representation of the 

structure of traditional and systems-based 
science (Mazur, 1976)This article discusses 
the systems method as an educative tool 
applied in order to understand the basic 
principles behind designing solar architecture 
with BIPV and applying these rules in design. 
The method makes it possible to explain the 
complex relationship between the building 
and its environment, also in relation to spatial 
planning, urban elements and the climate. 
Simultaneously, rather than overlooking the 
essence of the discussed issues, the method 
focuses exclusively on the selected design 
problems. 
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The systems method has been used experimentally as part of the course 
in Environmental Design at Zhengzhou University of Aeronautics (China) 
for second-semester students at the School of Art and Design. The course 
consisted of twenty lesson hours of lectures and twenty-eight lesson hours 
of design workshops, according to a program developed by the author. The 
final effect and practical educative target of the course was to arrive at the 
architectural design of a solar single family building (including its geometrical 
form, elevations, closest surroundings). In addition to active solutions, such 
as building integrated photovoltaics (BIPV), a passive solar solution with an 
emphasis on the greenhouse structure had to be applied.

 The method was chosen because the detailed familiarisation of students 
with the principles of solar architecture design was neither possible nor justified 
due to the didactic restrictions. Firstly, students’ education profile was not 
directly related to architecture. Secondly, forty-eight hours of course duration is 
a relatively short period of time in comparison to the courses held in architectural 
universities in Poland (where the author teaches). Further obstacles included 
the language barrier and cultural differences.

 The scope of these problems was adapted to the practical preparation of 
students and the length of the course. In order to achieve the main goals of 
the course, it was more important for students to gain understanding of the 
relationships between the solar building in the urban environment and its 
surroundings. With the use of the systems method, an original, systemic model 
was created by the author. The model was then applied to provide the basis for 
the implementation of the didactic program.

2. Materials and methods

The applied systems method was based on the systemic proceedings as a scientific 
method presented by Mazur (1976). The proceedings specify six stages (1–6), 
the first three of which are intended to solve cognitive problems. The remaining 
three stages deal with decision-making problems. In order, the stages are: 
exploration, classification, explication and postulation, optimisation, realisation.

Fig. 2. Translation of the general theoretical 
systemic proceedings/practice (Mazur, 1976) 
into author’s educative method (own study 
based on Mazur 1976) 
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According to this method, cognitive problems refer to the existing reality – 
their solution can be arrived at only by means of theoretical explanation and 
it doesn’t change the existing state. Decision-related problems are design 
problems – their solution thus relies upon making proper decisions taking into 
account the knowledge from the previously solved cognitive problems – their 
solution changes the existing state. 

The scientific method (validated in architectural field in e.g. Marchwiński 
(2005), Szparkowski (1978)) has been translated into the author’s educative 
method related to the topic of solar building design (Fig. 2).

3. Cognitive problems and explanation thereof

The explanation of cognitive problems was based on a series of lectures. These 
were arranged on a “general to detailed” basis, thus imitating the structure of 
the models discussed below (Fig. 3). Thanks to the models, the issues discussed 
during the lectures were limited only to those which were necessary for attaining 
the didactic goal and providing satisfactory (according to the author) knowledge 
for the solar house design. Firstly, the lectures dealt with spatial planning, then 
urban planning, focusing on the relationships between climatic factors and the 
city structure. The majority of time was allocated to the final lectures. These 
referred to the architectural design of solar buildings. A separate lecture was 
given to BIPV issues. The more detailed proceedings in relevant order can be 
described as follows: 

Exploration stage (1) – during this first stage of the systems method, the 
solution of the cognitive problems is the answer to the question “what is?” 
In response to this question, the systemic model was defined as a set of two 
overarching systems that characterise environmental design, i.e. the natural 
system and the built-up system. By adapting this set of systems, the design task 
was narrowed down to two components: environmental factors and city structure 
(Fig. 3a). Thus, lectures focused on the general issues concerned with these 
two elements and provided necessary theoretical background to the students.

Classification stage (2) answers the question “what elements does it consist 
of?” Thus, this stage requires a more detailed outlook on the issues discussed 
during the exploration stage. To answer this question, a detailed systemic 
model developed by Zielonko-Jung (2013) was used. The model presents the 
elements the environmental factors and city structure consist of. In order to 
simplify the design task, the issue was further limited by extracting climatic 
factors, as they are the most vital in shaping solar architecture, from a wide set 
of environmental factors (Marchwiński, 2005; Marchwiński & Zielonko-Jung, 
2005). In turn, the urban structure was divided into spatial planning (district), 
urban planning (housing estate) and architectural (building) scales. Research 
(Bala, 2010; Zielonko-Jung, 2013;Zielonko-Jung & Marchwiński, 2017) has 
revealed that consideration of the relationship between the climate and the city 
building (including the solar building) requires analysis that accounts for the 
above scales (Fig. 3b).

Explication (3) can be regarded as the most important stage of the explanation 
of cognitive problems, as it refers to a statement of connections, i.e. interactions 
that occur in the systemic model (the statement is an essence of the systems 
method itself). The complexity of these relationships requires multidisciplinary 
research. However, in order to make use of the advantages of the systems 
method, the problems were significantly simplified so as to adjust them to the 
capabilities of students. An original model was created (Fig. 3c) with the selection 
of elements which, according to the author, were particularly important to the 
implementation of the design task. These elements were extracted at each level 
of the scale (district level, housing estate level and building level). The actions 
defined on the system (arrows) provided a basis for the final lectures. Unlike in 
the traditional method, which focuses on a detailed and extensive description 
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of all elements of the system, the lectures concentrated on explaining the 
interactions between them (e.g. the influence of insolation on the geometry of 
the buildings rather than theoretical elaboration of types of building geometries). 
Such an approach significantly shortened the lectures and, above all, lead to 
an understanding of the mechanisms that occur in the system model, and as a 
result, enabled the skilful (conscious) implementation of design solutions at the 
stage of solving decision-related problems.

4. Decision-related problems and solutions thereof

The decision-related problems were solved on the basis of three design tasks, 
the first two of which were intermediate tasks that led to the implementation of 
the final task.

The first task (task 1) referred to the planning scale. The onset materials 
included a map of a fragment of a selected city. For analysing the external 
conditions read from the map, as well as additional input data (including the set 
direction of winter and summer winds and basic solar exposure parameters), 
it was necessary to select an area for the project specified in Task 2. It was 
necessary to remodel the layout of the building development and, above all, 
to remodel the greenery as it is the significant factor that exerts an impact on 
the effects the sun and winds have on the building. In addition, a favourable 
motorway route had to be selected. The aim of this extra requirement was to 
simulate the complexity of urban phenomena – the influence of a motorway, as a 
factor from beyond the system defined in Fig. 3c (called – “external conditions”) 
was introduced at the planning level. 

Another design task was to create a simplified design of a solar housing 
estate located in the selected area in the ambient conditions discussed and 
developed in Task 1.

Having implemented the above tasks and on the basis of the outcomes 
thereof, students proceeded to implement the final result (design of the solar 
single-family building with BIPV). 

The first task was implemented by making plans with the use of the 
aforementioned map of a fragment of Bytom, Poland (1:10,000). Functional 
zones in the area were designed, along with a highway.

Two further tasks were realised in the form of 3d models at scales of 1:500 
and 1:50/100, respectively. In the case of the final task, for simplification, its 
scope did not include the internal structure of the building.

All the design processes followed the previously mentioned systemic 
proceedings developed according to Mazur: postulation, optimisation and 
realisation.

Postulation (4) is an indication of goals. Thus, postulation may be seen as the 
first stage of the decision-making process. In terms of the educational process in 
question, it is an indication of project goals. The identification was possible thanks 

Fig. 3. Systemic models: a) exploration 
model, b) classification model, c) author’s 
own explication model resulting from the a 
and b models, applied as an educative tool for 
solar PV integrated building design on design 
classes within the “Environmental Design” 
subject (own study based on Mazur 1976) 
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to theoretical knowledge acquired by the students (previous stages: cognitive 
problems explanation). The knowledge made students aware of the goals and 
enabled their participation in the definition of these goals. This is also an effect of 
the analysis of the design location conditions. The main goals included:

 ▶ creating favourable conditions for the use of solar energy in the designed 
single-family building for heating purposes with the aid of passive solar 
measures (goal 4a);

 ▶ creating architectural solutions for protection against loss of thermal load 
and the overheating of rooms, as well as creating conditions for natural air 
conditioning – the use of natural ventilation and passive cooling (goal 4b);

 ▶ multifunctional application of PV technology as BIPV (goal 4c);
 ▶ mitigation of the negative impact of the planned motorway as a source of 

noise and pollution (goal 4d connected with an impact from beyond the 
system).

The determination of the theoretical model of a solar house that fulfils the 
above-mentioned project goals can be treated as solution to the postulation 
stage. Thus, the solution made it possible to proceed to the subsequent stages 
of the systems method.

Optimisation (5) is an indication of ways to achieve the defined goals. To 
simplify the design tasks, optimisation actions were limited to simple actions, i.e., 
unidirectional actions (arrows in bold, Fig. 3c). According to the model, each of 
the following three design tasks influenced the design solutions adopted in the 
subsequent task. Thanks to this correlation, the final project – solar single-family 
house –emerges as a result of solutions (optimisation activities) on a planning and 
urban scale. Thus, its design solutions are not limited to the architectural scale, 
but rather take into account the relationship with the environment on macro and 
micro scales. The solution to the optimisation stage was supposed to provide 
a response to the question of what should be done – i.e. what design solutions 
(optimisation methods) should be introduced in order to achieve the design goals.

Realisation (6) is an indication of the resources required for attaining the 
specified goals, i.e. the implementation of the indicated optimisation methods. 
While applying the systems method, it is possible to collate the resources listed 

Fig. 4. Design tasks (1-3) – design process 
leading to the solution of decision-related 
problems (photos by the author)
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in the systemic model (Fig. 3c) that enable the implementation of the design 
goals determined at the postulation stage. 

The optimisation and realisation measures introduced by the students in 
their designs are described in the Results section.

5. Results

The ultimate architectural concept of the solar single-family house provided the 
final result of the design task. 

Numerous optimisation and realisation methods that resulted in various 
architectural concepts have been presented above. The concepts largely 
depended on the designer’s creative imagination, which is natural for architecture 
as a discipline. However, the systems method imposed very well-ordered design 
stages. As the optimisation methods had to respond to the previously defined 
design goals (resulting, in turn, from the cognitive stage: items 1–3), there was 
no possibility to ignore the prior design assumptions. All the design actions 
were strictly embedded in the developed system model, rather than being from 
beyond the model.

Examples of the final design results, namely optimisation and realisation 
solutions, are presented in Table 1.

Fig. 5. Selected final designs of one-family 
solar building with solutions corresponding to 
the project goals (photos by the author)

https://doi.org/10.37705/TechTrans/e2021026
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Table 1. A list of the selected optimisation and realisation solutions derived from the design tasks 
(own study)

OPTIMISATION REALISATION 
(elements in bold are extracted from Fig. 3c)

ways of attaining goal 4a:
 ▶ selecting a plot of land for a 

housing estate exposed to 
solar radiation;

 ▶ extending the layouts of 
buildings on the E-W axis in 
order to create the maximum 
surface of the southern 
façades, as they are the most 
exposed to solar energy;

 ▶ southern orientation of the 
greenhouse structure; 

 ▶ buildings arranged in such 
a way as not to shade each 
other from the expected solar 
gains;

 ▶ the use of a terrain surface 
that boosts solar inflow to the 
building through reflection 
from the south.

resources for attaining goal 4a (selected measures):
 ▶ functional division: functional zoning - the area intended 

for the housing estate located in a buffer zone of greenery, 
away from the highway, bordering on areas with  
non-burdensome and low-rise building development that 
does not shade the intended housing estate area;

 ▶ housing estate plot shape: the plot stretching on E-W axis, 
which enables the creation of building layouts with long 
southern facades;

 ▶ buildings: array systems - terraced buildings stretching on 
the E-W axis, cascading towards the north;

 ▶ greenery: on the southern side, no trees or only deciduous 
trees (which cause no obstacles to winter sunlight);

 ▶ surface (open space) & building closest surrounding: in 
the zones adjacent to the facade from the south - white 
gravel, paving slabs in bright colours;

 ▶ geometrical form: inclination of the southern elevation 
towards sunlight (increasing the efficiency of solar gains);

 ▶ elevations: as above plus increased ratio of glazing from the 
south (greenhouse structures external walls).

ways of attaining goal 4b:
 ▶ use and development of 

greenery systems as a shelter 
against winter winds;

 ▶ creation of array systems of trees 
that form ventilation tunnels - 
the use of summer winds;

 ▶ increasing the ratio of 
biologically active surfaces;

 ▶ the use of trees as a 
sunscreen in the summer and 
as a thermal insulator in the 
winter; 

 ▶ adapting the building to 
natural ventilation;

 ▶ creating forms that are energy-
saving and capable of reducing 
the impact of winter winds.

resources for attaining goal 4b (selected measures):
 ▶ functional division: functional zoning - the area intended 

for the housing estate located in a buffer zone of greenery 
(perpendicular to the direction of winter winds) and exposed 
to summer winds;,

 ▶ district greenery: supplementing and fortifying the existing 
high greenery areas (forming the green shelter) with 
coniferous trees;

 ▶ buildings: array systems - buildings designed parallel to the 
direction of summer winds (forming air corridors);

 ▶ housing estate greenery: deciduous trees in front of the 
southern facade as protection against the summer sun, 
clusters of coniferous greenery as a thermal buffer, array 
greenery along communication routes on the E-W axis (air 
corridors);

 ▶ surface (open space): situating water reservoirs and green 
areas near buildings for passive cooling of buildings in the 
summer;

 ▶ geometrical form: streamlined forms with compact plans 
(circle, square or suchlike), roofs cascading towards the 
north;

 ▶ elevations: circulation vents in the facade, solar protection 
systems on the southern, western and eastern façades, 
green roofs and walls.

ways of attaining; goal 4c:
 ▶ integration of PV systems 

with the building, applied as 
the solar protection element 
(including the integration with 
a greenhouse structure).

Resources for attaining goal 4c (selected measures):
 ▶ geometrical form: inclination of walls with PV modules - 

adapting PV systems to energy requirements; 
 ▶ elevations: use of semi-transparent glass-glass PV modules 

as elements of the greenhouse structure or roof skylights;
 ▶ the use of PV modules in the form of external solar 

protection shelves - the so-called shadowvoltaic system. 

ways of attaining goal 4d:
 ▶ defining a long distance 

between the motorway and 
the plot at which the housing 
estate is to be built;

 ▶ creating buffer zones in the 
proximity of the motorway. 

resources for attaining the goal 4d (selected measures):
 ▶ functional division: functional zoning - areas near the 

motorway intended for industrial purposes, services harmful 
to habitation or as open areas;

 ▶ district greenery: thick arrays of coniferous trees along the 
highway.

The concepts of solar buildings illustrated in the examples (Fig. 5) depict 
a  diverse design approach while meeting the common goals assumed in the 
task. Taking into account the relationship of the building with the surroundings, 
which results from the preceding partial tasks, it is mainly Task 2 (imposed by the 
system model) that is a characteristic feature of the approach. The foreground of 
buildings constitutes a solar architecture element in mutual interaction with the 
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building. Moreover, the diversity in shaping spatial forms as a response to the 
4a and 4b goals is noticeable in the approach. The introduction of greenhouse 
structures as passive solar measures largely influenced the aesthetic function 
of buildings, and in some cases, it even defined their architecture. This enabled 
a better understanding of how important it is to sensitise architects to aesthetic 
issues while designing energy-saving structures, including solar facades 
(Marchwiński, 2021). Goal 4c has also been successfully achieved. Photovoltaic 
modules are used in a very diverse manner, but each time, a logical relationship 
with the architecture of the building is established. In the case of integration 
with greenhouse structures, this results from the operational needs regarding 
thermal and lighting issues, which enables understanding of the meaning and 
role of BIPV in architecture (Marchwiński, 2012).

6. Discussion 

The design results showed that despite the shared design goals, their 
implementation is characterised by a great diversity of architectural solutions. 
Possible solutions concern such issues as the geometry of the body, features 
of the greenhouse structure and its integration with the building, development 
of the immediate surroundings, solar protection measures and the use of 
photovoltaic technology.

Based on the author’s own systemic model (Fig. 3c), the final project of the 
single-family solar house emerged as a result of taking into account the solutions 
adopted in previous design tasks (district scale-task 1 and housing estate scale-
task 2), enriched with more detailed solutions on an architectural scale.

Taking into consideration the above-mentioned solutions and using the 
systemic model, three main factors that influence the solar building design can 
be indicated. Each direct impact provides a field for design optimisation (Fig. 6).

Figure 6a pictures a situation in which the solar building design is influenced 
by solutions at the macro-scale (district). These solutions result from climatic 
factors and external non-climatic conditions (e.g. motorway impact). 

Such solutions may include, for example:
housing-estate plot shape – locating the building on the plot on E-W axis, 

which enables the implementation of building layouts with long southern 
facades (realisation of the goal 4a);

district greenery – the use of thick arrays of coniferous trees along the 
highway as a hygienic and acoustic buffer zone (realisation of the goal 4d); on 
the southern side, no trees or only deciduous trees (that cause no obstacles to 
winter sunlight) to provide optimised solar energy use in a building (realisation 
of goal 4a).

Figure 6b pictures an alternative situation. The solar building design is 
influenced by solutions at the micro-scale (housing estate). These, on the other 
hand, result from climatic and non-climatic external factors modified by the 
design solutions at the district scale.

Fig. 6. Possible impacts on the solar building 
and areas of optimisation (circles) within the 
author’s own systemic model (own study)
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Such solutions may include, for example:
 ▶ buildings – array system with terraced building stretching on the E-W 

axis, cascading towards the north – favourable for creating solar facades 
(realisation of goal 4a);

 ▶ buildings – a building designed parallel to the direction of summer winds 
(forming air corridors) – advantageous for natural ventilation, solar 
energy use (realisation of the goal 4b);

 ▶ surface (open space) – situating water reservoirs and green areas near 
the building for passive cooling in the summer (realisation of goal 4b);

Figure 6c pictures the third alternative, in which the solar building design is 
directly influenced by environmental factors.

The design solutions based on that impact include, for example:
 ▶ geometrical form – inclination of the southern elevation towards sunlight 

increasing the efficiency of solar gains (realisation of goal 4a);
 ▶ elevations – the use of PV modules in the form of external solar protection 

shelves (the so-called shadowvoltaic system) in order to optimise solar 
energy use throughout the year (realisation of goal 4c);

 ▶ surface/building closest surroundings – in the zones adjacent to the 
facade from the south – white gravel, paving slabs in bright colours 
(realisation of goal 4a).

This applied method offered a holistic view of the issues of pro-environmental 
design and led to an understanding of the relationship between the urban scale 
and the scale of the building. This aspect was considered crucial in teaching 
sustainable development architecture. The design effects must be regarded as 
more than satisfactory, taking into account cultural and linguistic barriers and 
the lack of prior preparation of students in the field of architectural design. The 
method proved to be an effective educational tool. The success of the method 
can be determined by:

 ▶ the relatively short period of time needed for obtaining the assumed 
educational effects; 

 ▶ acquiring the ability to solve multidisciplinary tasks (in different design 
scales);

 ▶ acquiring the ability to solve decision-related problems (making 
design decisions) by students who have not yet had a prior training in 
architecture.

In accordance with the assumptions adopted in the systemic model 
(Fig.  3c), the final design task excluded solutions for the functional layout of 
the internal space and construction issues. The systems method allows freedom 
of interpretation when making assumptions with reference to such issues. This 
enables flexible adaptation of the systems method to the profile and the scope 
of the design task. Based on the discussed system, the task can, in many ways, 
be transformed according to the assumed goals. The figures below present three 
examples of such possibilities. 

Figure 7a presents the task modification by introducing precise interactions 
within subsystems. This can be applied when the aim of the course is to teach 
students the topic of the relationship between the building and its closest 
surroundings.

When the goal is to examine the impact of the total climatic conditions on 
the building, the task may be modified by increasing the number of system 
elements, as seen in Figure 7b.

It is also possible to select a subsystem to serve as the subject of the study. 
By selecting a subsystem, such as that in Figure 7c, the goal of the task can lie in 
the identification of optimal urban solutions for a solar housing estate.

https://doi.org/10.37705/TechTrans/e2021026
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7. Conclusions

The article presents the application of the systems method in the educational 
process. Experience gained from the process leads to the general conclusion 
that the systems method is applicable in architectural teaching as it provides 
a way for a clear and simplified presentation of complicated and extensive issues. 
It is thus helpful in understanding the issues with relatively little substantive 
preparation and despite communication barriers and the time limits allocated for 
teaching. This is owing to the use of cybernetic schemes (system interactions) 
that provide an overview of the whole. For this reason, the method faces 
limitations in cognitive sciences, based on observational, empirical or statistical 
methods, i.e. those methods in which the aim is to describe and characterise 
a research subject in detail within monodisciplinary problems. It is also limited 
in a sense with regard to architectural education as it does not concentrate on 
theory of architecture in detail (the explanation of cognitive problems is not the 
final objective). 

The systems method can be an adequate educative tool for solving 
multidisciplinary problems (in the discussed case – planning, urban, 
architectural, technological issues) and creating a joint research platform for 
multi-industry cooperation, including the postulated cooperation between 
architects and environmental engineers (Nyka, 2019) this seems especially 
suitable for sustainable architecture design. 

Secondly, the method is characterised by brevity. It is particularly useful in 
searching for a set of solution possibilities because it guarantees completeness. 
In contrast to observational and empirical methods, no possibility is overlooked 
in the systems method. It eliminates freedom of interpretation in the course 
of solving problems. However, this freedom exists at the beginning when 
assumptions (i.e. systems, their elements and interactions) are being defined.

Perhaps the main advantage of the systems method lies in the fact that it 
teaches logical understanding of cause-and-effect relationships and it is partly 
independent from extensive cognitive (theoretical) knowledge, culture, and 
behaviour. The understanding of cause-and-effect relationships is particularly 
important in architectural design, including environmental design oriented 
towards solar PV integrated building design that should be seen as an element of 
the global sustainable development concept – a common directive for all mankind.

Fig. 7. Examples of transformation 
possibilities of the author’s own systemic 
model (own study)
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