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Annotation of the discipline

The field of visualization of information was the result of research on the interaction
between man and computer, computer science, graphs, design, psychology and business methods.
It is increasingly used as the most important component of research, digital libraries, for intellectual
and financial data analysis, market research, production control, and more. Visualization of
information is aimed at creating new and more visible approaches to the transmission of abstract
information in intuitive ways.

One of the most pressing challenges faced by leading companies today is the processing and
analysis of large volumes of structured and unstructured data in order to improve the quality of
business decisions made. Data analysis is an integral part of all applied research and problem
solving in the economy. Among the most fundamental approaches to data analysis, a special focus
is given to visualization of information, or, in other words, visual analysis of data, which relies
mainly on cognitive skills of analysts, and also contributes to the disclosure of unstructured
effective ideas that are limited only by human imagination and creativity. The analyst must apply
various sophisticated techniques in order to be able to interpret any socioeconomic process through
data visualization.

Visual analysis is a fast-growing, promising area that combines the benefits of graphical
visualization and the power of analytical computing when working with large masses of digital
information. Data visualization allows you to identify patterns, trends, and correlations that may
otherwise remain unnoticed in traditional reports or spreadsheets.

The discipline "Data visualization and visual analytics” is a selective discipline of the
second (master's) level and its mastering will allow to use modern analytical tools and infographics
for the analysis of complex, mass social and economic phenomena and processes. Students will
learn to make informed decisions based on pre-processing data and their interactive visualization.

The object of the discipline is business processes and phenomena.

The subject of the discipline is theoretical and practical questions regarding the economic
interpretation of the results of the analysis of business processes and their interactive visualization on
the basis of the use of modern analytical methods and tools of infographics.

Purpose of the discipline: there is expansion and deepening of theoretical knowledge and
acquisition of professional competences in the field of visual analytics of business processes and
making effective decisions using analytical methods and data visualization tools.

Course 1M
Semester 1,2
Number of ECTS credits 5

Form of final control test

Structural-logical scheme of studying the discipline:

Prerequisites Post requisites
Economic theory Business analytics
Microeconomics Trainings
Macroeconomics Writing of master's diploma works
Computer Science
Statistics




Competence and outcomes of studying in a discipline:

Competence

Results of studying

Ability to acquire theoretical
knowledge on data visualization and
to acquire the skills of formation of
information space of research

- Ability to navigate the information space in order to
create a qualitative information base of the study

- Ability to conduct a primary analysis of the
information space of research;

- Ability to prepare information for processing by
modern methods of business analytics

Ability of rational use of
modern data visualization tools

- Ability to rational use of the tool base of business
analysis for solving specific business tasks;
- Get a view through the info design

Ability to use methods of
analytical data processing and trend
detection

- Understanding the essence of solvable tasks using
analytical data processing methods;

- Ability to model the interconnections between
economic processes and phenomena;

- Ability to choose analytical and expert methods of
information processing under conditions of changing
information environment

Ability to qualitative
presentation of the results of analytical
research for their further effective use

- Ability to visualize the results of analysis of business
processes;

- Ability to use tools of infographics rationally;

- Ability to compile analytical reports.

Program of the academic discipline

Content module 1. The theoretical basis for data visualization

Topic 1. Visual information in the information society
1.1. Task, process and result of visualization. Use rendering to find ideas.

1.2. Stages of data visualization.

1.3. Graphics Grammar.

1.4. Basic principles of data visualization.

1.5. Types of visualization for different types of data. A table, a sparkline, a chart with
columns, a circular diagram, a thermal map. scatter card, cartogram, graph, memory card.

1.6. Standard visualization errors. Examples of visualization. Detection and correction of

errors.

Laboratory work 1 "Formation of information space for visualization. Overview of sources
of information. Visualization of data in MS Excel".
Task 1. To acquire the skills of searching for information in accordance with the purpose of

the study.

Task 2. To get acquainted with domestic and foreign sources of statistical information and
to form an informational space on the chosen research topic.

Task 3. To acquire the skills of visualization of statistical information using MS Excel and
to learn to graphically present statistical data using the MS Excel charts wizard. To master the
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skills of using conditional formatting and sparklines.

Topic 2. Modern data visualization tools. Infodesign

2.1. Overview of tools that do not require programming to visualize data. The main
advantages and disadvantages of data visualization tools. Areas of their use and types of tasks.

2.2. An overview of tools that require programming to visualize data. Graphical libraries,
packages and their capabilities. The main advantages and disadvantages of tools. Areas of use and
types of tasks.

2.3. Fundamentals of Infodesign. Typography, Applied Linguistics, Applied ergonomics,
Graphic Design, Applied Psychology.

2.4. Selection of preparatory visual attributes.

2.5. Recommendations for choosing color palettes.

Laboratory work 2 "Visualization of text information. Building mental maps".

Task 1. To acquire the skills of constructing mental maps.

Task 2. To get acquainted with the software products for the construction of mental maps
and to create a mental map of the research object.

Content module 2. Using modern methods of analytical data processing

Topic 3. Planning, collecting and preparing data for visualization. Methods of

collecting analytical information

3.1. Stages of data planning and analysis. Research hypothesis formulation. Determination
of testing hypotheses. The choice of statistical methods for testing the hypothesis.

3.2. Methods of data collection. Overview of the main methods of data collection and their
application. Advantages and disadvantages of data collection methods.

3.3. Analytical information. Her species. Overview of sources of analytical information
and rules for its visualization.

Laboratory work 3. Infodesign: features and possibilities of use in analytics.

Task 1. To acquire skills of visualization of data using cartographic tools.

Task 2. Using the software application Datawrapper to build two types of cards (Choropleth
and Symbol) according to the chosen topic of research.

Theme 4. Basics of business analytics. Basic methods for processing digital
information.

4.1. Analytical methods of data processing. Methods of modeling and forecasting.

4.2. Expert methods of data processing. Delphi method. Method of risk assessment. The
method of "scenarios”. The method of "brainstorming”. Business games. SWOT analysis.

4.3. Features, limitations and recommendations for using analytical and expert methods of
business analytics.

Laboratory work 4 "Analytical and expert methods of digital information processing".

Task 1. To get acquainted with the basics of business analysis, to get practical skills of
using analytical and expert methods of data analysis

Task 2. To learn to apply analytical methods of processing digital information in
accordance with the available data and to master the foundations of digital information
visualization.

Task 3. To learn to apply expert methods of processing digital information according to
available data.

Topic 5. Economic interpretation of visual analysis of data. Preparation of reports.

5.1. Analysis of socio-economic data. The main features of socio-economic data. Task
and purpose of the analysis of socio-economic data.

5.2. Non-traditional sources of social and economic data. Types of data sources.
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5.3 Types of reports. Different Types of Analytical Reports. Formation of the structure of
the report. The purpose of the report is to match the characteristics of the target audience.

5.4. Develop a single style of analytical report. Reports of international organizations.

Laboratory work 5 "Analytical report: structure and features of construction™.

Task 1. To get acquainted with the rules of the preparation of the analytical report, to get
knowledge about the structure and main elements of the analytical report

Task 2: Make an analytical report on the study of the chosen industry (sphere) of the
economy.

Teaching and learning methods
When teaching the discipline "Data Visualization and Visual Analytics" to enhance the
educational and cognitive activities of students provides for the use of such educational

technologies as problem lectures; case method; presentations; self-esteem; visual support banks.

Teaching and learning methods those contribute to the achievement of expected
learning outcomes

Methods of activating the learning Practical application of educational technologies
process

Problem lecture on "The place and role of visual analytics in
the modern economy" (topic 1)

Problem lecture on "Problems of forming an information
base for business process research™ (topic 3)

Problem lecture on "Criteria for choosing sources of
information” (topic 3)

Discussion on the topic: "Advantages and disadvantages of
using modern methods of digital information processing"
(topic 4)

Problem lecture on "Expert methods of data visualization"
(topic 4)

Discussion of features of practical use of various tools of
data visualization according to tasks of the analyst.

Problem lectures and discussions

Case study

Discussion of features of infodesign and bases of its use in
analytical work

Implementation of group projects to identify the advantages
and disadvantages of using specialized applications, online
Individual and group projects resources, and software products for data visualization
Preparation and defense of individual research work (IRW)

Demonstration and discussion of the results of laboratory
work and theoretical preparation for their implementation

Presentations Demonstration and discussion of the results of independent

preparation of IDPs
Presentation of lecture material using PowerPoint

Banks of visual support

Presentation of stages of performing laboratory works




The order of assessment of the results of training

The system of assessment of formed competencies in students takes into account the types
of classes, which following the curriculum of the discipline include lectures, laboratory classes, as
well as independent work. Assessment of the formed competencies of students is carried out
according to the accumulative 100-point system. Control measures include:

current control, which is carried out during the semester during lectures, laboratory
classes and is estimated by the number of accumulated points (maximum amount - 100 points; the
minimum amount that allows a student to get credit - 60 points);

modular control, conducted in the form of a colloquium as an intermediate mini-exam at
the initiative of the teacher, taking into account the current control for the relevant content module
and aims at an integrated assessment of student learning outcomes after studying material from the
logically completed part of the discipline - content module;

final / semester control, which is carried out in the form of a test, according to the
schedule of the educational process.

The test is set as the total amount of points scored on the results of the current control.
The current control of this discipline is carried out in the following forms:

. Active work in lectures;

. Protection of laboratory work;

. Homework protection;

. Conducting current testing;

. Protection of IRW.

O b owpN -

The work for the lecture is evaluated in 2 points, from them:
0.5 points - attendance at lectures;
1.5 points - active participation in the discussion, answers to the lecturer's questions.

Laboratory work is estimated at 4 points, of which:

1 point - the correctness of the answers on the topic of work. The teacher orally tests the
student's theoretical knowledge on the topic and practical skills of their use;

1.5 points - knowledge of software products and computer technology for analytical and
visual data processing. The student must know the basic modules of applications used in laboratory
work, be able to interpret the results of calculations and features of construction of different types of
infographics in them.

1 point - work with Internet resources and selection of statistical data. The student must
independently and correctly choose statistics for laboratory work, be able to interpret the results of
calculations by the selected object of study.

0.5 points - high-quality report on laboratory work.

When evaluating the performance of laboratory work, attention is also paid to the quality,
independence, and timeliness of delivery of completed tasks to the teacher (according to the
schedule of the educational process). In case of late delivery, the score is 70% of the result.

The test task contains 15 questions to test the knowledge of the main categories of the
discipline depending on the topic. The test task is evaluated in 3 points, from them:

25% of correct answers - 0.75 points;

50% correct answers - 1.5 points;

75% of correct answers - 2.25 points;

100% correct answers - 3 points.

Homework is estimated at 2 points:
1 point - the presence of insignificant errors in the calculations, lack of economic



interpretation, non-performance of some elements of the task, or late performance;

2 points - in the case of a correct solution of the problem, ie full implementation of all
elements of the problem, the correct use of statistical information and appropriate means of data
visualization, the availability of economic interpretation of the results of calculations.

In the case of late homework, the score is 70% of the result.

The final control of knowledge and competences of students in the academic discipline
"Visualization of data and visual analytics" is carried out in the form of protection of an individual
research work (IRW). The IRW covers the program of discipline and involves determining the
level of knowledge and the degree of mastery of competences by students.

Each student chooses a field of study forms an information space and defines methods
(techniques, methods) for processing digital information. The result of the implementation of the
IRW is the preparation of an analytical report and its protection. The IRW is rated by 17 points out
of them:

1 — 3 points - only the informational space of research is formed;

4 — 6 points - the correct information base has been formed, the justification and rational use
of modern methods of business analytics and data visualization have been provided;

7 — 10 points - the information base has been correctly formed, the justification and rational
use of modern methods of business analytics and data visualization have been provided, but some
elements of infographics and information design are inaccurate;

11 — 15 points - the information base has been correctly formed, the justification and rational
use of modern methods of business analytics and data visualization have been provided; however,
there is no economic interpretation of the results of the analysis;

16 — 17 points - the analytical report has been prepared methodically correct, the sustained
structure, the information base has been correctly formed, the justification and rational use of
modern methods of business analytics and data visualization are provided, and the economic
interpretation of the results of the analysis is correct.

The task of the IRW is to test the student's understanding of the program material in general,
the logic and interrelations between the individual sections, the ability to use the accumulated
knowledge creatively, the ability to formulate their attitude to a particular problem of academic
discipline, etc. In the conditions of the implementation of the competent approach, the IRW
assesses the level of mastering the competences provided by the qualification requirements.

The general criteria for evaluating non-auditing independent work of students are: the
depth and strength of knowledge, the level of thinking, the ability to systematize knowledge on
specific topics, the ability to make sound conclusions, the possession of categorical apparatus, skills
and techniques for the implementation of practical tasks, the ability to find the necessary
information, carry out its systematization and processing, self-realization on laboratory works.

The student can’t be admitted to the assembly offset if the number of points obtained in the
audit progress during the current control according to the semantic module throughout the semester,
the amount has not reached 60 points. After the exam session, the dean of the faculty issues an
order to liquidate academic debt. In due time the student gets score points.

Student should be considered qualified if the sum of points obtained by the results of final /
semester verify performance, equal to or greater than 60. The minimum number of points for the
current and the control module during the semester is 60, and the maximum - 100 points.

Forms of assessment and distribution of points are given in the table "Rating-plan of the
discipline™.



Rating plan of the discipline

Table

Fulfillment of practical tasks.

2 Forms and types of education Forms of Maxi-
S assessing mum
= score
Content module 1. The theoretical basis for data visualization
Classroom work
Lecture Problem lecture: “Visual information in
the information society” Work on lectures 4
Laboratory lesson Laboratory work 1.1. Formation of Active
information space for visualization. participation in the
Overview of information sources. Choice performance of 8
of an area (sphere) of research. tasks and defense
Laboratory work 1. 2. Visualization of of the report of
data in MS Excel. laboratory work
Independent work
Questions and tasks for Search, selectl_on, and review literary Homework check.
self-assessment sources on a given topic. Test fulfillment 5
Fulfillment of practical tasks.
Questions for independent work of
- students:
2 1. What is information?
2 2. What is the classification of modern
information?
3. The essential requirements for the
presentation of digital information.
4. What place does information take in
modern society?
5. What is the knowledge economy?
6. The features of the knowledge economy
and its place in the information society.
7. Disclose the essence of the main stages
of data visualization.
8. What is grammar graphics?
9. Describe the relevance of data
visualization for the knowledge economy.
10. What approaches exist to the
interpretation of the term "visualization?
Classroom work
Lecture Lecture «Modern data visualization tools.
. Work on lectures 4
Infodesign»
Laboratory lesson Laboratory work 2 .Visualization of text Active participation
. information. Building mental maps. in the performance
E of tasks and defense 8
2 of the report of
= laboratory work
Independent work
Questions and tasks for Search, selection, and review literary
self-assessment sources on a given topic. Homework check. 5

Test fulfillment




Questions  for
students:

1. What is
information?

2. What is the object and subject of
visual analytics?

3. In which areas
information used?

4. What are the basic stages of
formation of information space for
visualization?

5. Name the modern methods of visual
analysis.

6. List the tools of each of the methods
of business analytics.

7. What is info design?

8. What are the practical benefits and
limitations of using the info design?

9. Describe the modern toolbars of
business analytics.

10. Make a comparative analysis of
two or three of the current tools for data
visualization.

independent work of

visualization  of

is visualization

3micToBHIA MOAYJIb 2. BUKOPHCTAHHSA CyYaCHUX METOIIB AHATITHYHOI 00pPOOKH JaHNX

Topic 3

Classroom work

Lecture

Lecture «Planning, collecting and
preparing data for visualization. Methods
of collecting analytical informationy

Work on lectures

Laboratory lesson

Laboratory work 3. Infodesign: features
and possibilities of use in analytics

Active participation

in the performance

of tasks and defense
of the report of
laboratory work

Independent work

Questions and tasks for
self-assessment

Search, selection, and review literary
sources on a given topic.
Fulfillment of practical tasks.

Homework check.
Test fulfillment
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Questions for independent work of
students:

1. Describe the current toolbase of
business analytics.

2. How is the source of information
reviewed?

3. Name the criteria for choosing the
sources of information.

4. Describe the processes of planning,
collecting and preparing data for
visualization.

5. What are the main mistakes of a
business analyst when rendering data?

6. Name the basic methods of
processing the digital information.

7. Describe the analytical methods of
data processing.

8. Describe the expert methods of data
processing.

9. Compare the advantages and
disadvantages of using analytical and
expert methods for processing the digital
information.

10. Name the main reasons that lead to
inaccurate expert assessments.

Topic 4

Classroom work

Lecture

Lecture «Basics of business analytics.
Basic methods for processing digital
information »

Work on lectures

Laboratory lesson

Laboratory work 4. Analytical and expert
methods of digital information processing.

Active participation
in the performance
of tasks and defense

of the report of
laboratory work
Independent work
Questions and tasks for Search, selection, and review literary Homework check.

self-assessment

sources on a given topic.
Fulfillment of practical tasks.

Test fulfillment

Questions for independent work of
students:

1. Name the main analytical methods of
data processing.

2. What expert data processing methods
do you know?

3. Name the basic methods of processing
digital information.

4. Describe the analytical methods of
data processing.

5. Describe the expert methods of data
processing.

6. Compare the advantages and
disadvantages of using the analytical and
expert methods for processing the digital
information.

7. What are the main reasons that lead to
inaccurate expert assessments?
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8. What software products are used to
visualize digital information?

9. List the shortcomings (limited) in the
application of expert methods.

10. What are the features of a
combination of analytical and expert
methods?

Classroom work

Lecture

Lecture «Economic interpretation of
visual analysis of data. Preparation of
reports »

Work on lectures

Laboratory lesson

Laboratory work 5. Analytical report:
structure and features of construction.

Active participation

in the performance

of tasks and defense
of the report of
laboratory work

Independent work

Questions and tasks for
self-assessment

Topic 5

Search, selection, and review literary
sources on a given topic.
Fulfillment of practical tasks.

Homework check.
Test fulfillment

Questions for independent work of
students:

1. Name the most common ways to
visualize data.

2. Name the basic methods and methods
of processing the text and digital
information.

3. What is the essence and main stages
visualization of digital information?

4. List the properties of digital
information.

5. Name the features and difficulties that
an analyst encounters when interpreting
the results of a visual analysis of data.

6. What are the features of economic
interpretation of the results?

7. What is an analytical report?

8. What are the stages of the preparation
of the analytical report?

9. What major mistakes are made during
the preparation of the analytical report?

10. What visual effects may improve the
visibility of the perception of the
analytical report?

Defence of IRW

17

The final score of the discipline is calculated on the basis of scores obtained during IRW
defense and points earned during the current control of a memory system. The total score in the
points for the semester is: "60 and more points are counted”, "59 and less points are not counted"”
and entered in the "Record of success" of the academic discipline.
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Grading scale: national and ECTS

Assessment of the S. Assessment
Kuznets KhNUE . .
; ECTS assessing scale according to
according to ;
. national scale
Economics scale
90-100 A excellent performance Excellent
82-89 B above average
74-81 C work at all correct, but with a number of Good
errors from
64-73 D not bad, but many drawbacks Satisfactory
60-63 E performance meets the minimum criteria
35-59 FX need to re-take Unsatisfactory
1-34 F repeat the discipline
REFERENCES
Main

1. KoruutuBHas OusHec-aHaMTHKA: YueOHUK / Ilon Hayd.pen. n.1.H., mpodeccopa H.M.
Aonukeesa. — M.: UH®PA-M, 2011. - 511c.

2. Mapeup O.P., Bimpumnceka O.M. IlpexacraBnenHst craTucTu4Hoi iH(opMmarmii 3a
nonomororo rpadiunoro meroay International Scientific Journal // Ne 9, 2015. - C. 118-125.

3. OcHoBbl Ou3Hec-aHanm3a : yuyeOHoe nocodue / B. . bapunenko, B. B. bepauukos, P.
I1. Bynsira [u np.] ; nox pea. B.U. bapunenko. — M. : KHOPVYC, 2016. — 272 c.

4. Tlaxmma H.B. OpemkoB B.W. busnec-ananutuka: ot JaHHbIX K 3HauusM / H. b. Tlaknus,
B. U. Opemikos. — [Iutep, 2013. — 706 c.

5. Desamparados Blazquez, Josep Domenech Big Data sources and methods for social and
economic analyses / Technological Forecasting and Social Change. — Volume 130. — 2018. - P. 99-
113.

6. Introduction to R. Grammar of Graphics [Electronic source]. — Access mode:
https://ramnathv.github.io/pycon2014-r/visualize/ggplot2.html

7. Few, Stephen. Information Dashboard Design: The Effective Visual Communication of
Data. Sabastopol, California: O’Reilly Media. 2006. — 206 p.

8. Few, Stephen Show Me the Numbers: Designing Tables and Graphs to Enlighten.
Oakland, California: Analytics Press. 2004. — 263 p.

9. Schwabish, Jonathan A. An Economist’s Guide to Visualizing Data // Journal of
Economic Perspectives—Volume 28, Number 1—Winter 2014—P. 209-234.

10. Tufte, Edward R. Visual Display of Quantitative Information, Second Edition. Cheshire,
Connecticut: Graphics Press. 2001. — 191 p.

11. Ware, Colin Visual Thinking for Design. Morgan Kaufmann, 2008. — 183 p.

Additional

12. Ta3in A. Bizyamizanis manux sixk HaBudka // A. I'a3in [Enextponnuii pecypc]. — Pexum
noctymy: https://aiukraine.com/wp-content/uploads/2017/10/1_4-Gazin.pdf

13. Cele N., Visser H. Report Writing and Data Visualization / Institutional Research
Institute 2015 [Electronic source]. — Access mode: http://www.saair-web.co.za/wp-
content/uploads/2015/08/5-NCHV-Report-writing-and-data-visualization.pdf.

14. Comparative Benchmarking of European and US Research Collaboration and
Researcher Mobility / A report prepared in collaboration between Science Europe and Elsevier’s
SciVal Analytics. — 2013. — 48 p.

15. How to design better data visualizations How to design better data visualizations?

13


https://www.sciencedirect.com/science/article/pii/S0040162517310946#!
https://www.sciencedirect.com/science/article/pii/S0040162517310946#!
https://www.sciencedirect.com/science/journal/00401625
https://www.sciencedirect.com/science/journal/00401625/130/supp/C
https://ramnathv.github.io/pycon2014-r/visualize/ggplot2.html
http://www.saair-web.co.za/wp-content/uploads/2015/08/5-NCHV-Report-writing-and-data-visualization.pdf
http://www.saair-web.co.za/wp-content/uploads/2015/08/5-NCHV-Report-writing-and-data-visualization.pdf

[Electronic source]. — Access mode: https://www.creativeblog.com/how-design-better-data-
visualisations-8134175

16. How to Make Mind Maps Visualize Your Ideas for Better Brainstorming [Electronic
source]. — Access mode: https://zapier.com/blog/mind-mapping-tutorial/

17. James J. Thomas and Kristin A. Cook (Ed.) Illuminating the Path: The R&D Agenda for
Visual Analytics. National // Visualization and Analytics Center. (2005). - 30 p.

Internet resources
18.  Kypc «Bisyamizamis JaHux Ta Bi3yalibHa aHalliTUKa» [EnexTponnwmii pecypce]. —
Pexxum noctymy: https://pns.hneu.edu.ua/course/view.php?id=4744
19. Odimifinuii caliT mep>kaBHOI CIIY»KOM CTaTUCTHUKU YKpaiHu [EmektponHuii pecypc]. —
Pexxum noctyny: http://www.ukrstat.gov.ua/
20. Odimitianic  caiit  nmemaprameHTy crtatuctuku Opranizamii  O0'ennanux  Harmiit
[Enextponnuii pecypc]. — Pexxum goctymy: http://unstats.un.org/unsd/default.ntm

14


https://www.creativebloq.com/how-design-better-data-visualisations-8134175
https://www.creativebloq.com/how-design-better-data-visualisations-8134175
https://zapier.com/blog/mind-mapping-tutorial/
http://nvac.pnl.gov/agenda.stm
http://nvac.pnl.gov/agenda.stm
http://www.ukrstat.gov.ua/
http://unstats.un.org/unsd/default.htm

