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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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ОПЫТ КВАЛИМЕТРИЧЕСКОЙ ОЦЕНКИ  
НАУЧНО-ИССЛЕДОВАТЕЛЬСКОЙ ДЕЯТЕЛЬНОСТИ 
ВОЕННОЙ ОБРАЗОВАТЕЛЬНОЙ ОРГАНИЗАЦИИ 
ВЫСШЕГО ОБРАЗОВАНИЯ 
Е.В. Ивченко, С.Г. Григорьев, Д.В. Овчинников, И.Ф. Латыпов
Военно-медицинская академия имени С.М. Кирова, Санкт-Петербург, Россия 

Резюме. Представлена оригинальная методика оценки качества научной деятельности подразделений Военно- 
медицинской академии им. С.М. Кирова. Инструментом ее решения избраны приемы квалиметрической оценки 
максимально возможных направлений научной деятельности подразделений и признаков, характеризующих эти 
направления. Для этого использовались квалиметрические методы экспертного опроса и определения весомости 
показателей деятельности, а также методы описательной статистики. В решении вопроса структуризации научной 
дея тельности академии приняли участие 25 экспертов. В результате разработана структура, включающая 6 основных 
разделов, каждый из которых описан определенным набором признаков. Признаки оказались как количественны-
ми, так и качественными с определенными градациями и единицами измерения, каждому из них присвоен весовой 
коэффи циент. Значения коэффициентов выражались в долях 1, а сумма составила 1. Согласованность экспертов ока-
залась достаточно высокой — коэффициент конкордации равен 0,82 (p < 0,001). На основе полученной комплексной 
оценки каждого подразделения академии рассчитывается шкала, с помощью которой возможно определить рейтинг 
конкретного подразделения. В качестве инструмента шкалирования избрана сигмальная (с использованием среднего 
квадратического отклонения) оценка, которая показывает, что в интервале от среднего арифметического значения 
минус сигма до среднего арифметического значения плюс сигма ожидается 68% всех комплексных оценок оцени-
ваемых подразделений. То есть подразделения со значением комплексного показателя, попавшего в этот интервал, 
признаются подразделениями со средней оценкой научной деятельности. Около 16% подразделений, у которых зна-
чение комплексного показателя окажется больше рассчитанного интервала, составят группу подразделений с оцен-
кой научной деятельности выше средней и столько же подразделений, у которых значение комплексного показателя 
окажется меньше рассчитанного интервала, составят группу подразделений с оценкой научной деятельности ниже 
средней. В целом на основе проведенной структуризации и весовых коэффициентов разработан расчетный комплекс 
для определения научного статуса подразделения, выполненный с помощью электронной таблицы Excel, который 
можно использовать, наряду с оценкой учебно-методической деятельности, в обобщающей оценке подразделений.

Ключевые слова: образовательная организация; научный рейтинг; квалиметрия; коэффициент весомости; 
коэффициент конкордации; научная деятельность; сигмальная оценка; экспертная оценка.
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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 

(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% 

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 ± δ) [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
Таблица. Пример расчета комплексного показателя научного статуса подразделения

Area  
of activity

Weight  
of area

Seq  
No. Indicators of activity area Units Indicator 

value
Weight of 
indicator Calculation

R&D and M&H 0.3

1.1.

R&D included in a state 
assignment, as well 
as contractual ones, 
including clinical studies 
and trials as a principal 
contractor

Number of timely 
closed works 2 0.178 1.42

1.2. R&D as a contractor Number of R&D 
completed 3 0.083 0.99

1.3. M&H
Number of new 
historical data 
introduced

3 0.04 0.48

Training of academic 
staff 0.25

2.1. Effectiveness of scientific 
staff training

Number of trained 
scientific staff 
according to the plan 
for academic staff 
training, % of total 
academic staff of the 
department

5 0.006 0.12

2.2. Number of scientific 
staff trained for a fee 2 0.090 0.72

2.3.

Staffing level of the 
organization for academic 
staff with a scientific 
degree

≥60% — 1, and then  
+ 0.1 for each 
percentage point

1 0.074 0.30

2.4. Presence of a registered 
scientific school 

No school — 0; initial-
level school, new and 
degrading — 1; school 
of high, top level and 
progressive — 2

1 0.044 0.18

2.5. Management of MSSCT 
discussion group activity

Number of active 
members with results 
achieved

12 0.036 1.74
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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 

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.

Area  
of activity

Weight  
of area

Seq  
No. Indicators of activity area Units Indicator 

value
Weight of 
indicator Calculation

Publication 
activity 0.2

3.1.

Textbooks, monographs, 
manuals, educational and 
teaching aids published 
according to the plan of R&D 
and E&P activities

Number of 
typographical units 10 0.090 3.60

3.2.

Scientific articles included 
in the international 
bibliographic databases 
Scopus and WoS

Number of articles 3 0.051 0.62

3.3. Scientific articles included in 
the list of VAK and RSCI Number of articles 2 0.039 0.31

3.4. Scientific articles included 
in RSCI Number of articles 3 0.02 0.24

Inventive activity 0.1

4.1. Patents Number of patents 2 0.08 0.64

4.2. Technical innovation 
proposals Number of proposals 0 0.02 0.00

Event management 
activity 0.1

5.1.
Scientific events included in 
the plan of scientific events 
according to the plan of R&D 

Number of events 2 0.068 0.54

5.2.
Participation in third-party 
scientific events (with 
contributions only)

Number of events 3 0.016 0.20

5.3. Participation in a exhibition 
(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.

End of table
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