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Abstract. It is analyzed: how the principles of evidence-based management,
evidence-based policy based on big data analysis are integrated with project man-
agement methodology (ISO 21500: 2021). The results of changes in the man-
agement practices of state projects and programs are presented. The tasks of
the competence transition from big-data to smart-data for data-management and
evidence-based policy are formulated. The practice of implementing the method-
ology of evidence-based management, evidence-based policy is associated with
the implementation of the concept of “Open Data”, the National Data Manage-
ment System in Russia, the development of the technological infrastructure of big
data and digital data analytics services. Our research under the RFBR grant No.
19-29-14016 “Methodology for Big Data Analysis and Its Integration into Pro-
fessional Development Programs for Executives” revealed how data analysis and
evidence-based management principles are used in project management activities
for state development programs. At the strategic management level: strategic per-
formance indicators, infrastructure and data sources are defined. At the level of
project management activities, sources of alternative data analysis are determined
based on feedback from citizens (public policy). At the level of project life cycle
management, it is determined which data sets will indicate the dynamics of value
development and the effectiveness of products in the portfolio of projects of state
development programs. At every level of evidence-based project management,
this requires data competencies from leaders.

Keywords: Project management methodology - evidence-based development -
evidence-based policy - impact investing - big data analysis methodology

1 Introduction

The practice of implementing a management methodology based on data analysis is
associated with the implementation of the Open Data Concept, the National Data Man-
agement System in Russia, the development of the technological infrastructure of big
data and digital data analytics services.

The practice of implementing project management is associated with the need to
ensure development through differentiation in state programs of project and process
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components (Decree of the Government of the Russian Federation “On the transfer of
the state program” Development of education “to project management”) [1].

The new Regulation on the management system of state programs of the Russian Fed-
eration [2], which establishes the rules for the development, implementation, monitoring
and evaluation of the effectiveness of state programs of the Russian Federation (comes
into force in 2022), updates new monitoring models congruent with the set of planned
results, as well as actualizes demand on the methodology of data analysis (methodology
for calculating indicators) and digital data analytics services based on artificial intelli-
gence technologies. The regulation provides for the allocation in the structure of state
programs - PROJECTS, determined, formed and implemented in accordance with the
Decree of the Government of the Russian Federation of October 31, 2018. No. 1288
“On the organization of project activities in the Government of the Russian Federation”
(Regulation on project activities).

Thus, the State Program is a tool for strategic development management, a tool for
budgeting development directions, a tool for consolidating communities participating in
development projects.

The analysis of data as conditions and results of development is organized in the
state automated information system “Management”’, which collects and processes data,
analyzes the implementation and evaluates the effectiveness of the implementation of
state programs and their structural elements (PROJECTS).

In the analytical information system “Portal of state programs” (www.programs.
gov.ru) [3], publicly available information is posted on the results of data analytics and
on the assessment of the effectiveness of state programs.

Probably, the new management practice actualizes the need for the development of
data-competencies among educational leaders. The project competencies of managers
have been evaluated and certified for a long time [4], and competitive practices [5] make
it possible to identify the most effective organization of Project offices responsible for the
implementation of state projects and state programs and analysis of their effectiveness.
But data competencies are not included in certification and competency assessment
systems. It is these competencies that change the competence structure of management
activities.

In many countries of the world - top 100 according to the Networked Readiness Index,
digital environment standards and data analysis standards are developed. Such standards
make it possible to assess the technological maturity and maturity of the management
system in the implementation of government projects and government programs.

In 2021, Rosstandart introduced the Big Data terminology standard [6] GOST “In-
formation Technologies. Big data. Overview and vocabulary”, which is identical to the
international standard “Information technology - Big data - Overview and vocabulary”.
After terminology standards, technology standards are enacted. But already now in the
terminological standard the sequence of actions in working with big data is fixed: “data
analytics - receiving, collecting, checking and processing data, evaluating them, visu-
alizing and interpreting”, “data variability - the format and structure of data, semantics
and quality of the data array, variability of values” [6].

If technologically working with big data is standardized in international and national
standards, and standardized technologies imply the universality of working with big data,


http://www.programs.gov.ru

Author Proof

Project Management Methodology in the Practice 3

then with regard to data analytics in the field of education - methodologically working
with data is more complicated.

This complexity is primarily due to the fact that in education as a field of human
development, not only the Performance Management Systems methodology is applied,
but also the Human Capital Management Systems methodology, which characterizes
the optics of humanitarian systems, digital humanities, big-data development analytics
person.

1.1 Problematization, Research Issues

The development of the practice of evidence-based management is associated with the
need to justify project decisions on the development of the state, society, and eco-
nomic sectors. It is also connected with the need for reasonable project budgets and an
assessment of their investment efficiency, the impact of investment projects.

In the conditions of a developed system of generation of project management
standards [5], investment standards [4], there is clearly an insufficiently developed
methodology and technologies for big data analysis, as well as the integration of data
analysis methodology with project management methodology and impact investment
methodology.

In fact, such an integrated methodological framework is the basis for standardizing
activities in the field of evidence management, evidence policy, both at the state federal
level and at the territorial regional level, in the sectoral and organizational-institutional
aspect.

In this regard, a number of research questions arise:

1. How are the project management standard and big data analysis technologies and the
principles of evidence-based data management methodologically integrated?

2. How does the module of competencies of a project management specialist, a project
manager develop in the conditions of the need for proof of project decisions based
on data analytics?

3. How do the management decision styles of project managers change in practice in
the conditions of working with big data?

1.2 Methodology and Methods of Research

The methodology of the study was the concept of project management [6]; the concept
of the national data management system [5]; the methodology of big data analysis [3];
the concept of management decision-making styles [8].

Research methods:

a) the method of structural and functional analysis of project management activities of
state programs/development programs;

b) the method of content analysis of public reports of the governing bodies;

¢) method of research of styles of management decisions;

d) amethod of theoretical and methodological analysis of project management standards
and generated standards for big data analysis for evidence-based management.
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2 Analysis of the Development of the Concept and Practice
of Evidence-Based Management and Evidence-Based Policy

In the conditions of a developed system for the formation of project management stan-
dards [7, 8], investment standards [9], the methodology and technologies of big data
analysis for the management of state projects and state programs are not sufficiently
institutionalized. In fact, the methodology is the basis for the standardization of activities
in the field of evidence-based management, project management based on data.

In the field of education, data analytics standards are technologically linked to the
standards of the digital educational environment, which determines the architecture of
data on human development, the conditions of his education, and are ideologically linked
to the principles of human development.

In this regard, a number of research questions arise:

1. How are the project management standard and big data analysis technologies method-
ologically integrated in management activities in the context of the implementation
of the principles of evidence-based management based on data?

2. How does the manager’s competence assessment model change in the context of
working with big data and the tasks of implementing evidence-based decisions based
on data analytics?

3. Do the styles of management decisions among managers change in practice in the
context of working with big data?

4. How are data architecture and assessment tools changing, monitoring education
development, what is the digital data infrastructure?

The research methodology was made up of the methodology for the analysis of big
data in education [10]; the concept of project management [11]; the concept of a national
data management system [12]; big data analysis methodology [13]; the concept of styles
of forming managerial decisions [14].

The concept of evidence-based governance and evidence-based politics is studied in
science and also institutionalized in the practice of governance. In the countries of the
world, special institutions are being created as elements of the ecosystem of evidence-
based management - management based on data analysis.

These are technological infrastructures and data analysis services, and institutions for
the professional training of competent personnel, institutions of expertise and evidence-
based policies. The USA has the Chief Evaluation Office, as well as The U.S. Com-
mission on Evidence-Based Policymaking (CEP). CEP organizes the implementation of
national EBPM projects.

In Japan, the Council for Science, Technology and Innovation (CSTI) is responsible
for collecting and analyzing data and coordinating the e-CSTI platform as a technology
infrastructure for evidence-based government project management. The evidence-based
policymaking principles were approved by the Cabinet of Ministers.

A technological data infrastructure is being developed in Russia and the Con-
cept of the National Data Management System has been approved. Evidence-based
policymaking principles are integrated into the activities of governing bodies.
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In the UK, there is Administrative Data Research UK (ADR UK), whose analyt-
ical recommendations form the basis of projects. ADK UK accredits data analysts as
evidence-based policy professionals.

The Corporation for Social Research is established in Canada, which conducts data
analysis and evaluates the effectiveness of projects based on data analysis.

In the study [10], we analyzed the development of data management in the countries
of the world. We compared the E-Government Development Index - E-Government
Development Index, EGDI - and the Open-Data/Open Government Index.

2.1 Factors Determining the Development of Evidence-Based Management
Practices in Project Management

A study of evidence-based management standards, national databases of analytics and
statistics revealed the following:

1. Trends in the implementation of management policies based on data and the ideology
of open data are associated with ensuring the organizational coherence of institutions
that provide educational data through legal regulations and laws of countries, as well
as with the development and implementation of integral digital technologies that
allow integrating different types of educational data through their digital programs.
Processing for building a system of connections and forecasting opportunities.

2. Countries implementing a policy of human development through projects of state pro-
grams for the development of education organize the collection and analysis of data
based on two Data-Analysis methodologies: activities; b) institutional methodology,
in which the nature of the data is related to reports on the conditions of educational
activities, reports on the implementation of educational development programs. Sub-
sequently, these two variables in educational data are compared in the search for
correlations for evidence-based analytics as the basis for making effective decisions.

3. Countries that implement the policy of openness of educational data and openness of
data analytics services on digital educational data platforms, as a rule, implement an
ethical policy by explaining to users the ethical protocols of working with educational
data.

4. According to the management structure, the institutions responsible for ensuring
the functioning and development of digital databases (repositories) of educational
analytics and statistics data are directly subordinate to the government of the country
or a sectoral ministry - the Ministry of Education.

5. Countries with a developed technological infrastructure of analytics and statistics
of educational data and highly functional repositories of educational data integrate
for processing and interpretation educational data of the institutional, national and
international levels of assessment of educational results related to school systems for
assessing educational results, national certification exams and the results of interna-
tional quality studies education. This allows for timely alignment and harmonization
of education monitoring systems and assessment tools.
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2.2 Results of the Study of Management Decision Styles in the Implementation
of Development Projects and Programs, Analysis of the Principles of Evidence
in Public Reports

With regard to the sectoral aspect - education - in the study, we analyzed:

1. What data in education do heads of the federal, regional level in the field of education
work with in managing state programs for the development of education and projects
in the structure of state programs?

2. What data do the heads of educational organizations work with when implementing
development programs for educational organizations and projects in the program
structure?

3. What data do teachers work with?

The results of the study of pedagogical work with data, methods and technologies of
data analysis in various information and analytical systems and educational platforms
are presented by us in publications [11]. Both the existing infrastructure of education
and human development data and the projected infrastructure and architecture of edu-
cational data reflecting new indicators of human development in post-industrial society
are analyzed.

With regard to data analytics at the managerial level, the infrastructure and services
for data analysis are developing in the field of education, new objects of managerial
analysis are emerging, and the monitoring system is developing.

The data architecture of the state program for the development of education is
constructed in the integration of the areas of analysis:

e anthropological,
e sectoral, territorial,
e inter-program (in connection with other state development programs).

This requires the heads of project offices of ministries/departments/departments of
education to have an integral vision, cross-sectoral understanding of development tasks,
strategizing ways to achieve goals, taking into account data analysis.

It should be noted that the methods of calculating the indicators of educational
development programs are changing, focusing the calculation formulas on a person and
the development opportunities of each. For example, the coverage of additional education
for children and its availability were previously calculated according to the data on the
occupancy rate of programs of additional education for children of different directions, at
present - according to the data on the participation of each child in programs of additional
education, which represent opportunities for the development of the human potential of
each.

Thus, the ideology of human orientation, territorial socio-economic integration of
education development programs into the socio-economic development of regions and
the country, impact investment - changes the technologies for designing data architecture,
data analysis, and, consequently, changes the requirements for the competencies of
educational leaders, their managerial thinking. And activities (see the description of the
structure of the set of open data [12], information on the achievement of planned values
of indicators (indicators) for government programs [13].
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Changing methodological approaches to the development and implementation of
state programs (education, including), change the methodology of monitoring in edu-
cation. The role of monitoring changes from ascertaining (fixing data) to risk-oriented
and motivating [14].

The new methodology changes the structure of projects that make up the education
development program [15—17], and the assessment of their effectiveness in connection
with the new design of the education development data architecture [18].

In this regard, many regions are beginning to change the models of training and
certification of management personnel in the field of education [19, 20].

One of the backbone competencies in management is the competence of analyzing
data on the development of education. For example, the attestation certificate of the
director of a Moscow school includes indicators reflecting the competence of the director
to work with data analytics and organize education development projects based on data
analysis: a) data on the effectiveness of resource management, b) data on the contribution
to quality education, c) data on development teaching staff, d) data on the conditions for
providing education, e) data of public assessment of activities [21].

It is not only the competence of management that changes, the style of making
management decisions in general changes: from situational to conceptual.

The task of the current stage is to ensure a competence-based transition from big
data to smart big data: from the accumulation of an array of educational data - to the
smart use of data for evidence-based management of development projects.

The analysis of public reports in the context of the application of data for evidence-
based management and evidence-based policy was carried out by us on the basis of
research questions:

1. How is the evidentiary discourse of public reports changing ?,

2. What types of data are used in public reports?

3. What digital services and data analysis methods - smart big data - are used in Public
Reports?

Using the method of discourse analysis, the authors studied the application of the
concept of “evidence-based management”, “evidence-based politics” in the discourse of
public reports. In the analysis, the species range of concepts was differentiated: frame
(statistical) and scenario (dynamic).

As aresult of the analysis, the following conclusions were formulated:

1. The discourse of public reports is changing towards the development of evidence-
based education management based on educational data analytics.

2. The concepts of “evidence-based management”, “evidence-based policy” are used in
Public Reports, mainly not as a “scenario”, but as a “frame” - a descriptive data frame,
stating data in reports, but not using data to predict regional development scenarios,
municipal education systems.

3. Public reports reflect those educational data that are regulated by the requirements

for the mandatory part of public reports, as well as those data, the possibility the use
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of which is associated with the availability for the region, the municipality of a digital
platform, analytics service and statistics of educational data.

The style of making management decisions in the context of data analytics was
studied during the use of digital platforms and data analytics services by program
participants.

The following methods were applied: a) a structured interview on the use of data
sources and digital data analysis services to form management decisions; b) Alan Row’s
methodology (cognitive-situational model) for defining management decision-making
styles. The classification of decision-making styles was taken as a basis, based on the
criteria: 1) the cognitive complexity of the tasks being solved, 2) an orientation towards
the way to achieve the goal. The criterion “cognitive complexity of the tasks to be solved”
characterizes the complexity of the analyzed control object, the system of data sources
about the controlled object, the complex of applied data analysis methods. The criterion
“focus on the way to achieve the goal” characterizes the priorities of the leader, namely:
focus on solving a problem or on people.

Figure 1 shows the criterion characteristics of the styles of management decisions
with a highlighted analytical style, which we considered as the dominant of evidence-
based management of educational systems.

FOCUSED ON SOLVING
LTHE PROBLEMJ

A

_BEHAVIORAL ANALYTICAL

V.
LOW DIFFICULTY <
- LEVEL

/

| DIRECTIVE |

«PRINCIPALSHIP» «LEADERSHIP»

Fig. 1. Essence of Management decision making styles (Alan Rowe)

Since Alan Rowe’s methodology for studying the style of managerial decisions is
based on two coordinates: cognitive complexity (preference for structure or uncertainty)
and preferential orientation (toward people or tasks) [14], it allows us to identify two fun-
damentally opposite styles of forming managerial decisions - “directive-behavioral” and
“conceptual-analytical” (Fig. 1). The styles of managerial decision-making are changing:
from directive-behavioral to conceptual-analytical - in the context of the development of
data analysis for the formation of managerial decisions and evidence-based development
of education.
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Measurements according to the Alan Rowe method were carried out within the
framework of the implementation of the program of additional professional education
“Data analytics in public administration” twice: at the beginning of the development of
the program and after its completion.

The program was originally designed in the structure of educational modules that
develop the ability to use the technological data infrastructure, choose digital platforms
and data analytics services that are appropriate for management tasks, the ability to
identify and apply appropriate data analysis methods to various objects of management
analytics, and the ability to form management decisions. This made it possible to study
the dynamics of management decision-making styles built into the program.

The markers of management decision-making styles built into the methodology
made it possible not only to see how immersion in evidence-based management affects
the reflection of managers, but also to observe individual external circumstances of the
choice of style, such as the level of managerial responsibility, work experience in the
position, age, general managerial experience, professional installations.

3 Conclusions and Recommendations

Based on research on management practices based on data, a competency model has
been identified.

The structure of data-competence, characterizing the subject managing the educa-
tional system, as implementing the strategies of evidence-based development of such
systems:

— reflected professional attitude towards the management of education development
projects based on data in the conditions of “open-data”, “open-governance”;

— the formation of basic concepts of data-based management methodology; knowledge
of regulatory and legal regulators of assessment and monitoring in education;

— knowledge and application of information systems for assessing the quality of edu-
cation; a comprehensive understanding of analytical services and systems of federal,
regional and institutional significance;

— readiness and ability to form, at the imputed level of official responsibility, teams
of “data-analysts” as subjects of analytical support for project management and
education development programs;

— willingness and ability to develop a culture of data analysis and evidence-based
management in a professional environment and organize the necessary measures
to consolidate this culture in ethical standards/regulations of education management;

— the willingness and ability to respond in a mobile way to evidence based on the study
of public opinion and evidence supported by scientific research in education.

For the formation of the above competencies, specialized programs of higher [24]
additional professional education are required, as well as tools for assessing and certify-
ing qualifications, data analytics standards for evidence-based project management and
evidence-based policy.

In the management of public education development programs, evidence-based man-
agement methodology is integrated with project management methodology at all levels.
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At the strategic management level: strategic performance indicators, infrastructure and
data sources are defined. At the level of project management activities, sources of alter-
native data analysis are determined based on feedback from citizens (public policy). At
the level of project life cycle management, it is determined which data sets will indi-
cate the dynamics of value development and the effectiveness of the project system in
state development programs. At every level of evidence-based project management, this
requires data competencies from leaders.

Currently, the scope of application of data-competencies in education management
is expanding in connection with the integration of industry analytics with the National
Data Management System [25], conceptually and technologically integrating all levels
of analytics.

The methodology of evidence-based management is integrated with the methodology
of project management at all levels. At the level of strategic management: strategic perfor-
mance indicators, infrastructure and data sources are determined. At the level of project
management activities, sources of alternative data analysis based on feedback from cit-
izens (public policy) are determined. At the level of project lifecycle management, it is
determined: which data sets will indicate the dynamics of value development and the
effectiveness of the products of the project portfolio of state development programs.
At every level of evidence-based project management, this requires data-competencies
from managers.

Data-competencies are the basis in the structure of project management competence.
The methodology of evidence-based management is integrated with the methodology
of project management at the methodological level - project lifecycle management-
defining: how the analysis of data sets in the project portfolio determines the configu-
ration of changes at the strategic level and the level of project management activities
through the evidence-based public policy.
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