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ABSTRACT. The study presents an original methodology for assessing the quality of scientific activity of the units of the
Military Medical Academy named after S.M. Kirov. As a tool for its solution, we used qualimetric evaluation of all possible
areas of scientific activity of departments and criteria that characterize these areas. Qualimetric methods of expert survey
and weighting of performance indicators and descriptive statistics were used. Twenty-five experts took part in structuring the
scientific performance of the academy. The resulting structure included six main sections, each described by a specific set of
attributes. The attributes were both quantitative and qualitative with certain graduations and units of measurement, each of
which was assigned a weighting coefficient. The values of the coefficients were expressed in fractions of 1, and the sum was
1. The consistency of the experts proved to be quite high, and the coefficient of concordance was 0.82 (p < 0.001). Based on the
comprehensive assessment of each division of the academy, a scale score was calculated, which helped in determining the
rating of a division. A sigma (using the mean square deviation) estimate was chosen as a scaling tool, which shows that 68%
of all complex estimates of the units being evaluated are expected in the range from the arithmetic mean minus sigma to the
arithmetic mean plus sigma. That is, units with the value of a complex indicator that falls within this interval are recognized as
units with an average assessment of scientific activity. Approximately 16% of units whose value of the complex indicator will
be greater than the calculated interval will make up a group of units with scientific activity above the average, and the same
number of units whose value of the complex indicator will be less than the calculated interval will make up a group of units with
scientific activity as below the average. In general, following the structuring and weighting coefficients, a calculation complex
was developed to determine the scientific status of a unit, which was performed using an Excel spreadsheet and can be used,
along with the evaluation of educational and methodological activities, in the general evaluation of units.
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ONbIT KBAIMMETPUYECKOWU OLLEHKU
HAYYHO-UCCNEAOBATE/IbCKOU AEATENbHOCTU
BOEHHOW OBPA30BATE/IbHOW OPrAHU3ALMM
BbICLLEN0 ObPA30BAHUA

E.B. UByeHko, C.I. Tpuropbes, [.B. OBunHHMKOB, U.O. JlaTbinos

BoeHHo-MeanumHcKas akapemns umenn C.M. Kuposa, CankT-Iletepbypr, Poccus

Pestome. [peacTaBneHa opurmMHanbHas MeTOAMKA OLEHKW KauyecTBa HayyHOM AeATeNbHOCTM nogpasjeneHnid BoeHHo-
meauumHcKon akagemun uMm. C.M. KupoBa. MHcTpyMeHTOM ee pelueHMst u3bpaHbl NpUeMbl KBaJIMMETPUYECKOW OLIEHKM
MaKCUManbHO BO3MOMHBIX HAMpaBNeHWA HaydHOW AEATENbHOCTM NOLPA3feNeHUi W MPU3HAKOB, XapaKTEPU3YHOLLMX 3TU
HanpaBneHus. [lns 3Toro UCnosnb3oBanMcb KBANMMETPUYECKUE METOAbI 3KCMEPTHOr0 OMpoca M OnpefeseHns BECOMOCTM
MoKasaTtenen LesTeNbHOCTH, a TaKKe MeTofbl OnMcaTeslbHOM CTaTUCTUKKU. B pelueHuu Bonpoca CTPYKTYpuU3aumMu Hay4HOW
AeATeNbHOCTU aKageMum NpUHANK ydacTue 25 akcnepToB. B pesynbtate paspaboTaHa CTpyKTypa, BKIKOYAOLWas 6 OCHOBHbIX
Pa3[enioB, KaXAbIM U3 KOTOPbIX OMMCaH OMpefesieHHbIM HabopoM Npu3HaKoB. MpU3HaKKM OKa3anuch Kak KOJIMYECTBEHHbI-
MW, TaK U Ka4yeCTBEHHBIMU C OMPEAENEHHbIMU TPafaLMAMU U eAMHULAMU U3MEPEHUS, KaXK0MY U3 HUX MPUCBOEH BECOBOM
K03 duumeHT. 3HaueHnsa KoadpuumeHToB Bbpaxkanuch B gonsx 1, a cymMa coctasuna 1. CornacoBaHHOCTb 3KCNEPTOB OKa-
3anacb [,0CTaTOMHO BbICOKOW — K03 dULMEHT KoHKopAauum paseH 0,82 (p < 0,001). Ha ocHoBe nosy4eHHON KOMMEKCHOM
OLLEHKM KaX[0ro NoApasfesieHns akafeMun paccUMTbIBAETCA LKaNa, € NOMOLLbI0 KOTOPOW BO3MOXHO OMPeSenTb PENTUHT
KOHKpeTHOro noapasfenenus. B kayecTBe MHCTpyMeHTa LWKanupoBaHus u3bpaHa curManbHas (C MCnob30BaHUEM CPESHEro
KBaJpaTU4ECKOr0 OTKIIOHEHWUSA) OLIEHKA, KOTopas MoKasbiBaeT, UTo B MHTepBase OT CpefHero apupMeTUUEeCKOoro 3HaueHus
MWHYC CUrMa [0 CpefiHero apudMEeTUUECKOro 3HAYEHUS MIKC curMa oxupaetcs 68% BCeX KOMMMEKCHBIX OLEHOK OLEHM-
BaeMbIX MoApa3AeneHni. To ecTb Noapa3feNieHns CO 3HaYeHMEM KOMMIEKCHOTO MOKa3aTesis, MonaBLLUero B 3TOT MHTepBan,
NPU3HAIOTCA NOAPA3ZeNeHNAMM CO CPeaHeN OLEHKOW HaydHoM AeaTenbHocTU. Okono 16% noppaspeneHuid, y KOTopbIX 3Ha-
UeHMe KOMIM/IEKCHOrOo MoKa3aTens OKaxeTcs bosblue pacCUMTaHHOro MHTepBana, COCTaBAT rpynny NoapasfesfieHuid ¢ OLeH-
KOW Hay4yHO 0eATeNIbHOCTM BbilLe CPeAHEl M CTOMbKO e NoApasfeNeHni, Y KOTOpbIX 3HaUeHWe KOMIIEKCHOr0 NoKasaTens
OKaMeTCA MeHbLLUE PacCYUTAHHOTO WHTEpBana, COCTaBAT Fpynny NoApasfesieHui C OLEHKON Hay4YHOM LEeATeNbHOCTU HUKe
cpenHeii. B Lenom Ha ocHoBe NpoBefleHHOW CTPYKTYpU3aLmMu U BECOBbIX KO3Q(PUUMEHTOB pa3paboTaH pacyeTHbIA KOMMIEKC
ANS ONpefeneHnst HayyHoro cTaTyca NofpasfeneHus, BbIMONHEHHbIM C MOMOLLbIO 3NEKTPOHHOM Tabnmubl Excel, KoTophbii
MOJHO UCMOJIb30BaTb, HApSLY C OLEHKON Y4ebHO-METOANYECKON EATENBHOCTH, B 0606LLat0LLel OLEHKE NoApa3aeNeHUiA.

KnioueBble cnoBa: o6pasoBaTefibHas OpraHM3auus; HayuyHbld PEHTUHT; KBanMMETpUs; Ko3hGhULMEHT BECOMOCTH;
KO3 (GULMEHT KOHKOPAALMW; HAyYHas JeATeNIbHOCTh; CUrMasibHas OLIEHKA; IKCMEPTHasN OLEHKa.
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ORIGINAL STUDIES

INTRODUCTION

Different industries have a problem of assessing performance
of departments. It is a complex management task to evaluate
quality of products and performance of organizational structures,
especially if there are no clear metrics. This includes scientific
activities of scientific and educational organizations resulting
mainly in development of various types of research products,
which is ultimately a performance factor for this activity. As
practice shows, evaluation of scientific activities of educational
organizations mainly consists of publication- and citation-related
activities which are scored by points [1-3].

There are no specific criteria for evaluating research
products, and this predetermines the selection of an evaluation
approach using both quantitative and qualitative indicators.
The problem of combining and unifying these indicators can be
solved by using qualimetric methods designed to evaluate any
objects. In qualimetry, a measurement scale is a tool used for
adequate comparison and calculation of individual parameters
and indicators of various objects. In detail, suitable scales are
described in papers on theory and methods of statistics [4—6].

Publications about monitoring of scientific activity of
universities are focused on qualimetric technology based on
a group Delphi method. The Delphi method shall be used for
assessing the level of product quality or type of activity where
it is impossible or very difficult to use objective methods for
determining single or complex indicators [1-3, 7-9].

The S.M. Kirov Military Medical Academy pays great
attention to evaluating scientific activity. However, some
issues remain unresolved [9, 10].

The aim of our study is to develop a tool for complex
assessment of the scientific activity status of the Military
Medical Academy departments to determine their scientific
rating.

MATERIALS AND METHODS

The aim of this study was to develop an original
methodology for assessing quality of scientific activities
of the Military Medical Academy, based on a qualimetric
assessment of the most possible research areas of
organizations and their characteristics. Therefore,
the Military Medical Academy and scientific activity of its
departments were an object and a subject of the study,
respectively. The study used qualimetric methods of expert
survey and weighing performance indicators, as well as
methods of descriptive statistics such as calculating
an arithmetic mean and standard deviation of a random
variable (sigma). The expert concordance was assessed
using a Kendall Concordance Coefficient.

RESULTS AND DISCUSSION

This study was based in some qualimetry principles. An
indicator of any level of generalization, except for the lowest
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(initial) one, is predetermined by corresponding indicators
of the previous hierarchical level. The lowest hierarchical
level of indicators shall be considered as single indicators
of the simplest properties defining quality. The higher
hierarchical level consists of generalized quality indicators.
An integral indicator is the quality indicator of the highest
hierarchical level. All multidimensional property indicators
shall be converted and unified or expressed in dimensionless
units. Each indicator of a separate property must be adjusted
by its weighting factor (significance). The quality of a whole
object (such as a product or a process) is determined by
the quality of its constituent parts. When quantifying quality,
especially in terms of a complex indicator, it is unacceptable
to use interdependent and, therefore, duplicate indicators of
the same property [1, 6, 11, 12].

The study was carried out in 5 stages:

1. Determining areas of scientific activities of scientific
and educational departments as the main structural units of
the Academy.

2. Determining the list of indicators characterizing each
area of scientific activity.

3. Expert assessment of the weight of scientific activity
indicators.

4. Determining the scientific status of the department.

5. Determining the scientific rating of the department.

The first 2 stages were the most difficult and time-
consuming. They were completed by 25 experts from various
Academy departments, who were engaged in scientific
activities. Experts were asked to structure scientific activity as
a subject of study, highlighting the main areas and indicators.
The result was a complex three-dimensional structure,
consisting of 11 areas, which included 316 indicators of
varying degrees of detail. Work on this basic table revealed
areas and indicators with similar content and, ultimately,
defined the structure of scientific activity of departments.
consisting of 6 areas such as R&D and military-historical
(M&H) activities; training of academic staff; publication
activity; inventive activity; event management activities;
other. Each area was described by a set of specific indicators,
the sum of which is 17 (Table).

The next step was to evaluate the weight of each of
the above characteristics using expert opinions. Experts
engaged in scientific department activities at various
management levels were invited. They included staff
engaged in scientific activity management and academic
staff training, deputy heads of departments and persons
responsible for organizing research activity in departments.
In total, 25 specialists determined the weighting factor for
each of 17 indicators. The concordance of experts' opinions
was assessed using the Kendall's concordance coefficient
of 0.82 (p < 0.001), indicating the sufficiently high expert
concordance. Based on the expert analysis, the average
weighting factor was calculated for each indicator. All factors
and coefficients were expressed in fractions of 1, and their
sum was equal to 1. See the table for final results.
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In this table, the Indicator Value column contains the real
department data for the entire set of characteristics. The last
column shows results of calculations i. e. the product of
indicator values by the weighting factor, divided by the number
of academic staff of the department and multiplied by 100.
The total score for each indicator is a complex (integral)
indicator of the scientific status of the department. In our
study, it was 12.36.

Based on the comprehensive assessment of each Academy
department, a scale is calculated to determine the rating
of such a department. As a scaling tool, a sigmal (using
standard deviation) score was chosen, which shows that 68%
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of all complex estimates of departments being evaluated are
expected in the range from the arithmetic mean minus sigma
to the arithmetic mean plus sigma (M + §) [13, 14]. This
means that departments with the complex indicator falling
within this range are recognized as departments with an
average score of scientific activity. About 16% of departments
with the complex indicator exceeding the calculated range
will make up a group of departments with the above-average
score of scientific activity. The same number of departments
with the complex indicator below the calculated range will
make up a group of departments with the below-average
score of scientific activity.

Table. Sample calculation of the complex indicator of the scientific status of a unit
Tabnuua. MpyMep pacyeTa KOMMJIEKCHOrO NMOKa3aTeNs HaydHOro cTaTyca NoApasaeneHus

Are.a‘ Weight Seq Indicators of activity area Units Indicator Wei_ght of Calculation
of activity of area No. value indicator
R&D included in a state
assignment, as well
. as coqtractga_l ones, Number of timely 9 0.178 142
including clinical studies | closed works
and trials as a principal
contractor
R&D and M&H 0.3 Number of R&D
1.2. |R&D as a contractor umber o 3 0.083 0.99
completed
Number of new
1.3. |M&H historical data 3 0.04 0.48
introduced
Number of trained
scientific staff
: . ... |according to the plan
2.1. Etf:fefc ttléei:ienss of scientific for academic staff 5 0.006 0.12
g training, % of total
academic staff of the
department
Number of scientific
22. staff trained for a fee 2 0.090 0.72
[l s lggg | |Sliglolatte o901
2.3. ) R + 0.1 for each 1 0.074 0.30
staff with a scientific .
degree percentage point
No school — O0; initial-
Presence of a registered level SFhOOL new and
2.4, A degrading — 1; school 1 0.044 0.18
scientific school .
of high, top level and
progressive — 2
Number of active
2.5. Z/_Ianage_ment of MSS.C.T members with results 12 0.036 1.74
iscussion group activity achieved
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End of table
Are_a_ Weight Seq Indicators of activity area Units Indicator Wei_ght of Calculation
of activity of area No. value indicator
Textbooks, monographs,
manuals, educational and Number of
3.1. |teaching aids published tvnoaraphical units 10 0.090 3.60
according to the plan of R&D ypograp
and E&P activities
Scientific articles included
3.2, It:] the |nterr_1at|onal Number of articles 3 0.051 0.62
Publication ibliographic databases
activity 0.2 Scopus and WoS
Scientific articles included in .
3.3. the list of VAK and RSCI Number of articles 2 0.039 0.31
34, | Scientific articles included |\ b of articles 3 0.02 0.24
in RSCI
4.1, |Patents Number of patents 2 0.08 0.64
Inventive activity 0.1
42, | Technical innovation Number of proposals| 0 0.02 0.00
proposals
Scientific events included in
5.1. | the plan of scientific events | Number of events 2 0.068 0.54
according to the plan of R&D
Event management Participation in third-party
T g 0.1 5.2. |scientific events (with Number of events 3 0.016 0.20
activity -
contributions only)
Participation in a exhibition
5.3. (with exhibit items only) Number of events 4 0.016 0.26

Note: E&P — editorial and production; M&H — military-historical activity; MSSCT — military scientific society of cadets and trainees; R&D — research
and development; RSCI — Russian Science Citation Index; VAK — Higher Attestation Commission.

CONCLUSION

In general, using qualimetric methods allowed to create
a complex score for assessing the scientific activity status
to determine the rating of departments and to be included
in summarizing assessment of departments with assessing

DOl https://doiorg/1017816/brmmal11049

educational and methodological activities. The complex score
for calculating the scientific status and rating of departments
is implemented in an Excel spreadsheet and is currently being
tested.
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