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Formation of initial data for functional models
of university campus dormitories

The role of dormitories in modern university campuses is constantly increasing. The requirements for them are ex-
panding and becoming more complex not only as a living environment but also as a functional environment. In this
regard, the problem of assessing the quality of the functional structure of dormitories is no less relevant in compar-
ison with other university campuses. Modern student dormitories in the structure of university campuses cease to
perform exclusively the function of accommodation and become part of the educational, research and social eco-
system. However, the evaluation of their design solutions is still carried out mainly at the stage of formed spatial
planning solutions and is based on technical and economic indicators and regulatory verification. In this article,
the authors continue to consider the functional approach to the formation and evaluation of university campuses,
in particular dormitories, as their mandatory elements. Within the framework of the functional approach, dormito-
ry buildings are considered as systems of functional modules (living cell, kitchen, public spaces, floor, etc.) having
calculable parameters and criteria. As a tool for identifying lists of such parameters and their values, the use of
a qualimetric methodology based on user satisfaction criteria in the range from 0 to 100 is proposed. The pro-
posed approach makes it possible to evaluate the functional models being developed at the pre-design stage and
form spatial planning solutions based on an integral satisfaction indicator, and not just regulatory compliance.
The methodology can be integrated into digital information models of dormitory buildings and used in the develop-
ment of campus programmes and strategies for the development of university infrastructure.
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INTRODUCTION

niversity campuses, which are being created

and developing in the face of modern chal-

lenges, are increasingly coming to the need to
combine several leading functions in a single space.
University dormitories are no exception here. First of
all, they become an extension of the educational en-
vironment. When it comes to dormitories for graduate
students, doctoral students and teachers, it is often
also a continuation of the environment of scientific
activity. The number of students and teachers in-
volved in startups and technology entrepreneurship
projects is growing. And some of the work from them
is also transferred to the walls of dormitories.

All universities strive to be a platform for the stu-
dent, scientific and cultural community. They culti-
vate the desire for sports and creativity. And for sev-
eral years they want to be not only a cozy and safe,
but also a functional home for several thousand
people, most of whom are undergoing personality
development during this period. To do this, campus
dormitories, among others, must have an extremely
well-developed and balanced functional model that
allows them to link diverse and diverse functional
processes in one material and spatial environment
(hereinafter referred to as MSE) and ensure their fur-
ther development. The existing fund of student dor-
mitories in Russia is represented quite widely and in
various ways, however, even newly opened dormito-
ries are often designed according to the model of
the last century, which is characterized by a low
level of individualization, low functionality of residen-
tial cells, lack of common spaces for communication
and project areas, etc. It should also be noted that
both the spaces and the technical capabilities of

existing dormitories often do not provide sufficient
opportunities for working with electronic resources,
working in a digital environment, teamwork, viewing
educational content and online communication. Dor-
mitories for students and workers are often built ac-
cording to the same standard designs, and do not
take into account the specifics of modern scientific
and educational work. All of the factors above nega-
tively affect campus infrastructure satisfaction in
general and reduce student engagement in educa-
tion and science. The lowest indicators of Russian
universities are safety, pollution levels and the desire
to study in the city [1].

As part of the research on student campuses,
significant unproductive time spent by university
residents on transitions related to the remote loca-
tion of various groups of rooms and disadvantages
of zoning, low functionality and poor adaptability of
most spaces have been identified. We must not for-
get that the regulatory and legal context of the cre-
ation of campuses is still represented by a number
of contradictions. The contradiction between the cur-
rent regulatory requirements and the innovative na-
ture of the settlement'. The contradiction between
technical requirements and modern technological
achievements, which were supposed to be imple-
mented, etc. It is obvious that it is functional model-
ing and subsequent consideration of the character-
istics of functional processes in dormitories that will
further form a modern approach to their creation and

' City University or Country Campus: Prospects, Limitations,
and Consequences for Russian Universities Using the Example of St.
Petersburg State University. URL: https://www.pltf.ru/issledovaniya/
gorodskoj-universitet-ili-zagorodnyj-kampus-perspektivy-ogranicheni-
ya-i-posledstviya-dlya-rossijskih-universitetov-na-primere-sankt-peter-
burgskogo-gosudarstvennogo-universiteta (rus.).
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development through a proper approach to their design, construc-
tion and operation [2].

THE FUNCTIONAL MODEL OF THE DORMITORY

Today, the dormitories of major foreign and Russian universi-
ties, such as FEFU, KGEU, MIT, Tietgen Dormitory and others, are
characterized by a variety of public spaces in the infrastructure of
dormitory buildings, as well as an active social life. As part of their
development and modernization, they strive to provide for the ef-
fectiveness and variability of the placement of functional zones of
periodic and episodic implementation, taking into account their
specifics, and to organize an integrated spatial organization of
the territory in a special way.

But fundamentally, the functional composition of any dormitory
consists of four interrelated types of spaces (Fig. 1). All four types
of spaces are present in every dormitory, regardless of size, only
their composition and area change. The presence, parameters and
interaction of these spaces ensures the full functioning of the dormi-
tory [3].

Recreation

Living

Fig. 1. The dormitory functional composition

Accommodation is the basic function of the dormitory. These
are spaces that provide a comfortable sleep and lifestyle for stu-
dents, graduate students, teachers, and staff living on campus.
Their components are: household maintenance, storage, hygiene,
cooking, nutrition, interactions, household activities, etc. Education
is a space where students carry out independent learning tasks,
project and team activities, participation in start — ups and scien-
tific research, individual and collective work with multimedia, com-
puting and other equipment. Leisure is a space that provides
an opportunity for active and passive recreation, sports, as well as
friendly communication. The leisure function can be implemented
both at the level of a residential cell and in the public spaces of
a dormitory. Administrative and service spaces are areas closed to
public access and are necessary for: dormitory management,
cleaning, security, inventory storage, and technical operation.
The first three groups, as implementing basic functions, can be
classified according to the degree of individualization into the fol-
lowing functional zones:

1. Residential blocks: characterized by the permanent resi-
dence of a specific group of students, combine the functional areas
necessary for living, welfare and education.

2. Residential floors: combine several residential blocks with
public spaces (depending on the spatial layout of the building).

They can combine common areas for household maintenance, lei-
sure and education, accessible to all residents of the floor, as well
as rooms for the management and operation of the dormitory.

3. Common areas of the dormitory, accessible to all residents
(usually the ground floors). The service areas of everyday life, stor-
age, leisure activities, self-training, and dormitory management are
combined.

Combinations and parameters of functional areas should cor-
respond to the category of residents. In order to increase satisfac-
tion with dormitory spaces, it is advisable to take into account
the variability of residents' requests and ensure versatility when
forming a functional model of the campus and in the subsequent
design of dormitory spaces. For example, for bachelors, it is recom-
mended to combine living rooms into blocks with a common kitch-
en and dining area, a social area or a living room [4]. And it is advis-
able to place a coworking space on each residential floor or even in
a block if the block unites more than 3 residential cells. A higher
level of individualization is recommended for undergraduates and
postgraduates, when a kitchen-niche and an independent commu-
nication area are provided in a residential cell. In all cases, it can be
considered effective to place different types of categories of stu-
dents on the same floor to create conditions for the transfer of ex-
perience and the formation of inter-faculty startups and joint proj-
ects of students and graduate students [5].

It follows from the above that the formation of an effective func-
tional model of a dormitory is influenced by the category of resi-
dents, the sets of zones and spaces, the level of technological
equipment, the parameters of engineering and low-current sys-
tems. Of course, we must not forget about the parameters of the mi-
croclimate (natural lighting, humidity conditions, air exchange,
acoustics, sound insulation) and the level of decoration. But in this
approach, the functional model has an “as is” format and is based
on architectural, construction and engineering solutions. The cor-
rect format of the model is the “as it should be” format, reflecting
the condition, capabilities and effectiveness of dormitories in the fu-
ture. And if such a “correct format” for the university's research and
educational environment is best represented by its management
and leading staff, then for dormitories, such a format is better rep-
resented by its users. Architectural, construction, engineering, en-
gineering, technological and other requirements for subsequent
design solutions should be focused on their functional tasks. With
their help, the conditions for ensuring the parameters of the mate-
rial and spatial environment of the campus are determined [6].

THE METHODOLOGY OF QUALIMETRIC ASSESSMENT

To solve a number of tasks related to the search and systemati-
zation of criteria and their combinations that have the greatest im-
pact on user satisfaction in university dormitories, the authors ap-
plied qualimetric analysis. It is a method of quantifying the quality of
objects and processes based on a system of criteria (properties)
and their weight significance. It allows you to express quality as
an integral quantity (index), taking into account both quantitative and
qualitative parameters [7]. In this article, the authors have displayed
the methodology and results of applying qualimetric analysis to as-
sess the satisfaction of the student dormitory environment. This al-
lows us to take into account such criteria that establish a link with
satisfaction as: subjective perception of privacy; level of social com-
fort; convenience of logistics; quality of recreational spaces; balance
of individual and public areas. The necessary and reasonable pa-
rameters of a dormitory can be formed as part of the preparation of
its functional model and the campus model. And the architect will
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begin the process of functional zoning and preparation of spatial
planning solutions with clear tasks, and maybe even checklists, in
which the university, as a functional customer, will characterize
the environment he needs. But today, to evaluate the design solu-
tions of buildings, first of all, technical and economic indicators are
used, which help to draw a conclusion about the rational use of
the volumes and areas of the future facility. However, in this format,
as research shows?, future users of the building — students, teach-
ers — cannot evaluate the quality indicators of the MSE, such as
the presence of certain zones, ease of navigation, and the relative
location of spaces. Some of these indicators can be described
quantitatively, but for most criteria a categorical assessment is ap-
plicable (for example, “yes/no”). According to the Standard of inno-
vative educational environment (campuses): “The level of satisfac-
tion with the quality of services provided by dormitories is at least
75 % of user satisfaction”®. The criteria for evaluating the IPU at
the design decision stage, including compactness, functionality, er-
gonomics, and safety, can be expressed through satisfaction with
the design solution on a scale from 1 to 100 points.

Accordingly, the task of the assessment will be to select the op-
timal functional model and design solution based on the satisfac-
tion assessment.

This complex indicator depends on a number of properties that
need to be determined. Each property has its own weighting coef-
ficients, which are used to determine the relative values of proper-
ties. Their sum gives an overall assessment of the integral indicator

2 University Campuses and the City: Cooperation for Competitiveness. Center for
Strategic Research. URL: https://www.csr.ru/ru/research/universitetskie-kampusy-i-gorod-
kooperatsiya-radi-konkurentosposobnosti (rus.).

3 Standard of innovative educational environment (campuses). URL: https:/
npokamnyc.pd/documents/download?id=43 (rus.).

of satisfaction with the housing and communal services of dormi-
tories.

The numerical value of the weighting coefficient can be ob-
tained by two methods: analytical and expert. Despite the fact that
according to the rule of qualimetry, it is necessary to give prefer-
ence to the analytical method [8], in the absence of statistical data,
the expert method of weight assessment was chosen in the work.

The expert assessment is based on the analysis of data on stu-
dent satisfaction with the university infrastructure: these are re-
search data, student reviews in open sources (on the Internet).

In the proposed approach: the dormitory is represented as
a set of functional modules; each module is described by a system
of parameters; for each parameter, regulatory requirements are
fixed according to Russian normative documentation®.

Next, a list of properties that affect satisfaction is formed, which
are classified into the following property groups:

e area and interconnection of functional modules;

e functional zoning and spatial structure;

e accessibility and privacy, comfort;

e equipment and flexibility of use.

The weighting coefficient G; is determined by the expert method
for each group of properties. Within the framework of this study,
the specific area of functional zones, in terms of one student, has
the greatest weight (45 %). Since it is precisely the lack of space that
often leads to a low assessment of student satisfaction with MSE.
The next most important group of properties (40 %) is the qualitative
zoning of the dormitory, which determines the presence, number

4 SR 118.13330.2022. Public Buildings and Structures. SNiP 31-06-2009. URL:
https://www.minstroyrf.gov.ru/docs/223331; SR 379.1325800.2020. Buildings of dormito-
ries. Rules of design Rules. URL: https://docs.cntd.ru/document/603252625 (rus.).
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Fig. 2. The dependence of the growth of student satisfaction with the material and spatial environment of the campus on the integral assess-

ment of satisfaction by qualimetric calculation
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and proportion of various zones in the functional model of the dormi-
tory. It is proposed to focus the remaining 15 % of the weight on
accessibility of the environment for people with disabilities, as well
as taking into account the needs of various groups of residents (ju-
nior/senior students, graduate students, teachers, couples with chil-
dren, international students) [9], as well as on the quality of equip-
ment (furniture, equipment, sockets, Internet, etc.) MSE.

The next step to evaluate the objects of qualimetric analysis
according to the proposed quality assessment methodology is to
determine the minimum allowable or “defective” values. For proper-
ties g, these indicators are denoted by g, There are two methods
for determining these values: documentary and expert. The first
one is based on the indicators of existing regulatory documents.
The expert method is used when it is inappropriate or impossible to
use the documentary method [8]. Based on open data on student
satisfaction with modern student dormitories in Russia and abroad,
the authors have derived the recommended values of the MSE pa-
rameters, which correspond to a high satisfaction value. Based on
these data, a functional dormitory model with optimal values of g;;
properties was formed. For each property, the relative property in-
dex K;; was determined using the formula 1:

K, =" Tae (1)
a;

The values were compared with the relative property index K,
corresponding to the second functional model (functional model
No. 2) of the dormitory, formed according to the relevant regulatory
and technical requirements and recommendations.

Then, for each property, the satisfaction value was determined
using the formula 2:

U =K, G, 2

The integral satisfaction index of the student dormitory for each
functional model was determined by the formula 3:

U=3U,=3K -G, ).

Within the framework of the conducted research, the factors
and conditions determining the dependence of the growth of stu-
dent satisfaction with the material and spatial environment of
the campus on the integral assessment of satisfaction (Fig. 2) have
been established. It was also found that the assessment of the sat-
isfaction of MSE with properties corresponding to the high assess-
ment of students exceeded the value obtained for functional mod-
el 2 by 53 %.

A preliminary analysis of the dependence obtained makes it
possible to make an assumption that increasing the satisfaction of
dormitory users by improving the parameters of the housing and
communal services on an ongoing basis is ineffective, since, for
example, there are some “zones of indifference” when improving
properties does not bring a significant increase in satisfaction.
Thus, a slight improvement in the relatively minimal possible condi-
tions is significant, further improvement is accompanied by a slow
increase in satisfaction, and when certain high-quality indicators of
MSE are achieved, satisfaction practically ceases to grow. This ob-
servation needs further research, as it allows us to identify the opti-
mal values of the MSE parameters.

CONCLUSIONS

The traditional assessment of dormitories is based on: avail-
ability of space, optimal capacity, level of sanitary conditions, and
other values. As such studies and student surveys show, compli-
ance with regulatory requirements does not always ensure high
satisfaction with the environment. Against this background, the qua-
limetric analysis made it possible to take into account the spatial
structure of dormitories, the interrelation of functional modules, ac-
cessibility, comfort, socialization opportunities, flexibility of use, and
psychological perception of the environment. The satisfaction indi-
cator can and should be determined at the stage of functional mod-
eling, when comparing alternative models to select the optimal MSE
for the future dormitory. Then, this will make it possible to form spa-
tial planning solutions based on an assessment of the quality of
the functional structure, and not just regulatory requirements.
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dopmupoBaHne UCXOAHbIX AaHHbIX
Ansa pyHKLUUOHaNbHbIX Moaeneun
O6LLEXUTUIA YHUBEPCUTETCKUX KaMMyCcOB

Ponb 06LeXunTnini B COBPEMEHHbBIX YHUBEPCUTETCKMX Kammycax
NOCTOSIHHO BO3pacTaeT. [JOoMoNHAITCA U YCIIOXHAITCA Tpe6o-
BaHUA K HUM yXe He Kak K cpefe MpoXuBaHUs, a Kak K cpe-
Oe yHKLUMoHMpoBaHus. B cBA3K ¢ 3TuM npobrieMa OLeHKM Ka-
yecTBa (PYHKUMOHANBHOW CTPYKTYPbl OOLLEXUTUA HE MeHee
aKTyasnibHa B CpaBHEHUU C APYrMMU 06beKTamMn YHUBEPCUTET-
cknx kamnycoB. CoBpeMeHHblE CTyAeHYecKne O6LLEeXUTUA
B CTPYKTYpP€E YHMBEPCUTETCKUX KaMMyCcOB MepecTarT BbIMos-
HATb UCKITIOYNUTENBHO (PYHKLMIO NPOXMBAHWA U CTAHOBATCS Ya-
CTbl0 06pas30oBaTesnibHOM, Hay4HO-MCCNeaoBaTeNbCKOM U CoLm-
anbHon akocucTeMbl. OQHaKO OLeHKa MX MPOEKTHbIX PELLEeHUN
No-npe>xXHeMy OCYLLLECTBSAETCA NPEUMYLLECTBEHHO Ha CTaaun
ChOPMMUPOBAHHBIX O6LEMHO-MTAHNPOBOYHbIX PELLEHUIA N OCHO-
BbIBAETCA HA TEXHUKO-IKOHOMMYECKMUX NoKasaTensax u Hopma-
TVUBHOW NpoBepKe. B HacTosLLen ctatbe aBTopaMu NPOJOIKEHO
paccmoTpeHne PyHKLMOHANbHOro nogxoaa K dhopMMpoBaHuio
N OLleHKe 0O6BHEKTOB YHUBEPCUTETCKUX KammycoB, B YACTHOCTH
0BLLEXUTUN, KaK NX 06a3aTerbHbIX 3N1EMEHTOB. B pamkax dyHK-
LIMOHaNbHOro NoAaxoaa 3aaHusa O6LLEeXUTUI paccMaTpuBatoTCs
Kak CUCTeMbl PYHKLMOHANbHbIX MOAyNen (kunasa avenka, Kyx-
HS1, 0OLLIECTBEHHbIE NPOCTPAHCTBA, 3TaX U Ap.), UMEIOLLMX NCHU-
crnsieMble napameTpbl U Kputepun. Kak MHCTPYMEHT BbISIBNIEHUS
nepeyHen Takmx NapaMeTpoB 1 UX BENVYWH Npegnaraetcs npu-
MEeHeHNe KBanMMeTpU4eCcKon METOANKN, OCHOBaHHON Ha Kpute-
pvAX yOOBNETBOPEHHOCTM NoNb30oBaTenen B agnanasoxHe ot 0 go
100. MNpepnoxeHHbIV NOAXOA NO3BOMAET OLleHNBaTh pa3pabdarhbl-
Baemble (PYHKLMOHaNbHbIE MOAENV HA NMPEANPOEKTHOW CTaann
1 hopMmnpoBaTb 06bEMHO-NNAHUPOBOYHbIE PELLEHNS HA OCHO-
BE MHTErpanbHOro nokasarens yaoBNeTBOPEHHOCTH, a He TOMb-
KO HOPMaTUBHOro COOTBETCTBMA. MeToguka MOXeT 6bITb WH-
TerpupoBaHa B LnpoBbie MHHOOPMALMOHHbIE MOAENN 3[AHUN
06LLEeXUTUA N UCMONb30BaThCA MpU pa3paboTKe KaMmyCHbIX
nporpaMm 1 ctpaTeruin pa3BuUTUS YHUBEPCUTETCKOM MHApa-
CTPYKTYpBbI.

Knro4eBble cnoBa: (hyHKUMOHaIbHasA MOAESb, KBaMMeTpuye-
CKWV aHann3, yHNBEPCUTETCKUE OBLLEXUTUS, KaMIyCbl, MaTepu-
aslbHO-MPOCTPaHCTBEHHAs1 CpeAa, yPOBEHb YA0BIETBOPEHHOCTHN
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