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2. INTRODUCTION 

The “Talent Analyzer” application is a tool that allows a user to perform bibliometric and 

content analysis on a dataset of academic papers, focusing on talents. The application 

does not require any specific knowledge of programming. The user has just to know some 

basic concepts about the two types of analysis that are carried on by the platform. The 

application is programmed in Shiny and it is mainly divided into four parts: the first part 

of data entry, a second part of data management, a third part of analysis and a final part 

of reporting. For the first and second parts, tables are used to store and edit data. For the 

third part, graphs and tables are used as outputs of the analysis. The last part generates a 

structured report in HTML or WORD that the user can export. The information system is 

linked with a MySQL database, where data are stored and extracted. The information 

system realized has been tested with a sample of 23 papers which is also available to the 

user when he installs it. The 23 papers used are mentioned in the reference chapter 

(subchapter: “ACADEMIC PAPERS USED FOR THE SAMPLE”). 

The main goal of this project is to realize a friendly-user and working information system 

which gathers information from a database and which generates and reports systematic 

reviews of literature in the field of talent management. The platform has to guarantee the 

possibility of being used by everyone, even those who do know R and R programming: 

the goal is to provide to that kind of people the opportunity to realize graphs and tables 

without the requirement of knowing the code of the realization of them. The platform has 

to work on different operative systems and it does not have to require difficult operations 

and a huge amount of time for the installation: the goal is to give to the user the minimum 

number of files and instructions to install the application. Another important goal that the 

informatic system has to fulfil is to provide to the user the possibility to download all the 

outputs of the analysis done, either singularly either placed in a structured report, created 

with a markdown script.  

The report is structured as follows: after this introductory chapter, the figures index is 

provided. After that, a literature review about the academic databases, the bibliometric 

analysis and the systematic literature review for the content analysis is done. Then, a 

chapter describing the IT architecture of the informatic system is included. It describes in 

detail the software used for building the application and the reasons why they have been 
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chosen for this project. After the description of the IT architecture, the report deals with 

the set-up of the project. In particular, in this chapter are described the three files which 

are necessary for the installation of the information system, focusing also on the 

explanation of the structure of the database and the R packages required for the correct 

functioning of the platform. The study keeps on with the detailed description of the 

application and its structure, enriched with figures which provide a good example for the 

reader. Finally, some personal conclusions and a list of possible improvements are 

provided. The report ends with the chapters of the references and the Annex. 

In this project there is not any profit, therefore an economic analysis has not been 

performed. The only cost of the project has been the development, as reported in the 

Budget. 
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3. FIGURES INDEX 

Fig.1: Example of “sidebarPanel” (left) and “mainPanel” (right). The first one is placed 

to the left and it contains three control widgets, two for choosing the year of the 

analysis and one for downloading the table. The second one is placed to the right 

and contains one reactive output that, in this case, is a datatable. 25 

 

Fig.2: R code placed in the Server function needed to build the table displayed in Fig.1

 26 

 

Fig.3: R code placed in the UI object needed to display the table for the user. 26 

 

Fig.4: MySQL code for creating the database and the tbl_project. 38 

 

Fig.5: MySQL code used for the creation of the user and the filling of the tbl_project. 39 

 

Fig.6: The seven pages of the “Talent Analyser” application. 43 

 

Fig.7: Table present on the page “Project”. 44 

 

Fig.8: Window which appears when the “New” button is clicked. 44 

 

Fig.9: Appearance of a selected row. 45 

 

Fig.10:  Window displayed when the “Edit” button is clicked. 45 

 

Fig.11: Window which is opened when the “Delete” button is clicked. 46 

 

Fig.12: “Affiliation” page. 47 

 

Fig.13: Appearance of the page “Author”. 48 

 

Fig.14: Page “Journal”. 49 

 

Fig.15: The three tables displayed on the page “List of Papers”. For simplicity and for a 

better fitting of the figure to the report, only the first two records (papers) are 
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displayed in the table in the figure. By default, the application always shows 10 

entries for each page of the table. 50 

 

Fig.16: Reaction of the three tables when the user selects one paper. 52 

 

Fig.17: Appearance of the page “Managing Papers”. For simplicity and for a better 

fitting of the image to the report, the table is captured with only one observation. 53 

 

Fig.18: Appearance of the page “Managing Authors”. For a better fitting and 

comprehension of the figure, not the entire page is reported in the figure. 55 

 

Fig.19: Appearance of the page “Managing Keywords”. 56 

 

Fig.20: Structure of the page “Managing Contents”. 57 

 

Fig.21: “Wordcloud” page. 59 

 

Fig.22: Appearance of the page “Scatter Plot Paper”. 61 

 

Fig.23: “Type of Study” analysis. 64 

 

Fig.24: Example of the “List of Methods” analysis. 65 

 

Fig.25: Representation of the boxplot analysis for the size of the sample. 68 

 

Fig.26: Example of the analysis of “Country”. 69 

 

Fig.27: Example of the “Continent” analysis. 70 

 

Fig.28: Example of the “Sector” analysis. 71 

 

Fig.29: Example of the analysis of the question: “Is the company non-profit?”. 73 

 

Fig.30: Example of the analysis for answering to the question: “Is the research question 

explicit?”. 74 
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Fig.31: Example of the analysis of the focus of the research. 75 

 

Fig.32: Example of the study done on academic theory. 76 

 

Fig.33: Example showing the tool used to the question: “Does the talent exist?”. 77 

 

Fig.34: Example of the analysis on the source of the definition of talent. 78 

 

Fig.35: Example of the set-up information the user can add to the report. 79 

 

Fig.36: Example of the second part of the “Report” page. 80 

 

Fig.37: “Content Analysis” panel of the page “Report”. 82 

 

Fig.38: Last part of the page “Report”. 83 

 

Fig.39: Example of the outputs created during the analysis of the authors. 95 

 

Fig.40: Example of the outputs realized with the analysis on the journals. 96 

 

Fig.41: Example of the outputs that can be realized for the analysis of the impact factor.

 97 

 

Fig.42: Example of the analysis done on the type of “Methodology”. 98 

 

Fig.43: Example of the analysis of the possible techniques. 98 

 

Fig.44: Example of the study done on the possible levels of the analysis. 99 

 

Fig.45: Example of the study on the possible source of data. 99 

 

Fig.46: Example of the analysis done on the type of size of the company. 99 

 

Fig.47: Example on the analysis done on the type of owner. 100 

 

Fig.48: Example of the analysis done on the type of scope of the company. 100 
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Fig.49: Example of the analysis done on the existence of the research aim. 101 

 

Fig.50: Example on the analysis done on the existence of the talent management. 102 

 

Fig.51: Example of the analysis on the source of the definition of the talent 

management. 102 

 

Fig.52: Example of the answers to the question: “Does the talent management practice 

exist?”. 103 

 

Fig.53: Example of the analysis done on the types of talent management practices. 103 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

10 

 

4. LITERATURE REVIEW 

The literature review of this report deals with three different aspects: 

1. The three main academic databases 

2. Bibliometric analysis 

3. Systematic Literature Review 

Each one of them is well analysed in the next chapters. 

4.1 ACADEMIC DATABASES 

There are three main academic databases, which are Scopus, Web of Science and Google 

Scholar. Scopus is provided by Elsevier Science and it has been launched in 2004. It 

covers more than 36,000 titles from more than 11,000 publishers. There are three types 

of sources: journals, trade journals and book series. The covered disciplines are life 

sciences, social sciences, physical sciences and health sciences. All the journals included 

in Scopus are yearly reviewed to ensure high-quality standards. For each title, Scopus 

provides for types of quality measures: H-index, CiteScore, SCImago Journal Rank and 

Source Normalized Impact per Paper. None of them have been used in the application. 

Web of Science was produced by the Institute for Scientific Information (ISI) but now is 

managed by Clarivate Analytics. The discipline coverage includes sciences, social 

sciences arts and humanities, while the temporal coverage arrives up to 1900. Since 2008, 

it also hosts some regional databases, such as the Chinese Science Citation Database. 

Among the indexed literature, there are scholarly books, peer reviews journals, editorials 

and abstracts. The Web of Science database consists of six citation databases, which are 

the Science Citation Index Expanded, the Social Sciences Citation Index, the Arts & 

Humanities Citation Index, the Emerging Sources Citation Index, the Book Citation Index 

and the Conference Proceedings Citation Index. 

Google Scholar is a free-access bibliographic database, launched in 2004. It contains 

academic journals, books, conference papers, theses and dissertations, patents and other 

scholarly literature. It contains more than 389 million documents. It has been strongly 
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criticized because it does not review journals and it includes predatory journals. Like the 

previous two databases, it provides citation indexing. 

There are some differences between the three databases. The most important one regards 

the different criteria for the inclusion of documents: Scopus and Web of Science use a set 

of source selection criteria that are applied by expert editors. Google Scholar instead, 

includes all the documents that can find on the academic web. Each approach has different 

advantages and disadvantages: relying on selection criteria allows a more curated 

collection of documents. On the other hand, the selection criteria are sensitive to 

subjectivity and biases. It is observed that in Scopus and Web of Science, the Social 

sciences and Humanities documents are not well covered. The same happens for literature 

that is not written in the English language and documents which do not belong to journal 

articles. Including any academic document can lead to technical errors, like duplicate 

entries, incorrect information and wrong selection of documents.  

For providing an example of the different coverage of the three databases, two papers 

have been analysed: Martín-Martín, A., Orduna-Malea, E., Thelwall, M., &, López-

Cózar, E. D. (2018). Google Scholar, Web of Science, and Scopus: A systematic 

comparison of citations in 252 subject categories. Journal of Infometrics, 12, 1160-1177 

and Martín-Martín, A., Orduna-Malea, E., & López-Cózar, E. D. (2018). Coverage of 

highly-cited documents in Google Scholar, Web of Science, and Scopus: a 

multidisciplinary comparison. Scientometrics, 116, 2175-2188. The authors use a sample 

of more than 2,500 very highly cited documents across 252 subject categories from 

Google Scholar and released in 2017. The aim is to check if the documents are covered 

also in the other databases. The results show that a considerable amount of Social 

Sciences and Humanities are not covered by the other two databases. Then, the complete 

list of citations has been added to the analysis to see the percentage of coverage of them 

in the databases. Results show that Google Scholar was able to find 94% of citations to 

Social Sciences articles, while Web of Science and Scopus respectively 35% and 43%. 

Then, the authors analyse this difference and they discover that almost 60% of the 

citations found only by Google Scholar come from non-journal sources. Notwithstanding, 

the percentage of documents not covered by Scopus and Web of Science remains high. 

Therefore, a trade-off seems to be present: order and reviewed documents of Scopus and 
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Web of science or large coverage and consideration of not well-known sources of Google 

Scholar. 

4.2 BIBLIOMETRIC ANALYSIS 

The evaluation of the scientific production of researchers has become an important 

question either for National Governments either for individual institutions in the last 

years. National Governments are mainly interested in the assessment of performances to 

find out the most efficient and effective method for the allocation of public funding to the 

individual institutions. Individual institutions, instead, are more interested in evaluating 

their performances. Indeed, they can understand which are those fields where they excel 

and consolidate them, and they can identify which are those fields where they suffer and 

try to catch talents to boost them up. 

The literature presents two techniques to perform the research evaluation: peer review 

and bibliometric methodology. The peer-review method is based on the presence of a 

panel of experts which provides a qualitative judgment according to a quantitative rating. 

They consider the main criteria, which are rationality, reliability, efficiency, effectiveness 

and impartiality. Depending on the type of research institutions, a maximum number of 

products realized within a certain period is chosen by the institution and submitted to the 

commission for the evaluation. This process should guarantee that only the best products 

are chosen to be evaluated. The result of the assessment process is a score for each product 

which allows the comparison among different fields and different institutions. The main 

advantages of the peer-review process are the following:  

1. Low-quality products are weeded out directly by institutions. 

2. Feedbacks received by experts help institutions in understanding how they can 

improve their production. 

The main disadvantages of the peer-review process are: 

1. The evaluation process requires a considerable amount of time and cost.  

2. The objectiveness of measurement is not guaranteed: experts may produce unfair 

reviews. 
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The second approach used to measure the research activity is the bibliometric 

methodology. It is also called “Scientometrics” and it is defined as the application of 

quantitative analysis and statistics to publications. It is used by different institutions for 

different purposes. One reason is for the evaluation and strategic planning of the research 

institution. Other reasons are for finding new staff and improving funding decisions, for 

publicizing universities and capture students and for helping libraries to identify which 

are the most important journals to subscribe to.  

The way of performing a bibliometric analysis is leveraging on some specific indicators 

which focus on the published scientific literature such as articles or conference 

proceedings and their accompanying citation counts. It does not exist an indicator which 

is suitable and perfect for all the previously described purposes of bibliometric analysis. 

Therefore, the starting point of the bibliometric analysis is to identify the research 

question. This is an extra effort but it is really necessary to optimize resources and reduce 

the possibility of mistakes and misunderstandings. For instance, for the development of 

the “Talent Analyzer” application, the interest of a bibliometric analysis is on the 

evaluation of the productivity of authors and the comparison of the importance of journals 

where they publish. To do this, two bibliometric indicators will be used: the number of 

papers published and the Impact Factor (IF). In addition to these indicators, information 

about the number of authors per year and the number of journals per year will be provided 

by the application. If the purpose of the application had been the analysis of the relative 

impact, the bibliometric indicators used would have been the percent cited/uncited papers 

and the crown indicator (c-index). If the purpose had been the analysis of the 

collaboration, metrics that include rates of co-authorship for pairs of authors would have 

been exploited. 

The Total Number of Publications is one of the simplest bibliometric indicators which 

counts the number of articles that have been published by an author in a journal. This 

indicator can be computed at different levels, considering, for instance, the total number 

of publications of a certain author, in a certain field, for all the author of a certain 

university or in a certain country. It is possible to obtain this indicator directly from the 

database where papers are selected. The great shortcoming of this measure is that it is 

difficult to be interpreted: a higher number of publications does not always mean better. 

The indicator gives information about the productivity of the subject analysed but it does 
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not indicate the quality of the publication. A possible way to integrate the quality 

dimension into the Total Number of Publications measure is to consider only those 

articles which are published in the most important journals. However, in this case, the 

limitation regards to determine through which criteria a journal is objectively better than 

another.  

To try to solve this problem, the Impact Factor measure has been introduced. It is 

computed as the average number of citations that articles published by a journal in the 

previous two years have received in the current year. The Impact Factor gives a functional 

approximation of the mean citation rate per citable item. The interpretation is the 

following: If a journal has an impact factor equal to 1.50 it means that, on average, the 

articles which have been published two or one years ago, have been cited 50% more than 

the average. The value of this index is available in the Web of Science Database. It allows 

the comparison among journals and the creation of a hierarchy within subject areas. It is 

important to bear in mind that a publication in a journal that has a high impact factor does 

not mean a high citation count. One of the main limitations of it is that it is easy to be 

manipulated with self-citation. To provide a more general overview, a modification of the 

Impact Factor has been introduced. It is called 5-Year Impact Factor and it considers the 

articles published six or less years ago.  

All the bibliometric indicators have been characterized by strong improvements and 

variation in recent years and this confirms the fact that bibliometric analysis has become 

the most widespread methodology for the evaluation of academic production. The types 

of indicators used in a bibliometric analysis are strongly influenced by the field 

considered and the research goals. They go from the simplest techniques, like the number 

of citation received by a paper, to the most recent and complicate techniques which try to 

include uncertainty or some other external factors like the size of the institution 

considered. Moreover, some indicators have been proposed directly to solve the 

shortcoming of the previous. Therefore, it is impossible to find the advantages and 

disadvantages that are valid for all the indicators but they have to be related to the 

indicator considered. On the other hand, it is possible to identify which are the advantages 

and disadvantages of bibliometric analysis. The advantages are: 
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1. Bibliometric analysis is done with quantitative indicators and therefore is 

objective. The results can be reproduced by everyone if the same method is used. 

2. It requires a low amount of time and a low amount of cost. This is valid either for 

the computation either for the reproduction. 

3. It can be applied at different levels: individual level ( for instance, a single author), 

institutional level ( for instance, a single university), national or international 

level. 

4. It can be combined with peer-review techniques to provide a more complete 

analysis. 

The disadvantages of performing a bibliometric analysis are: 

1. The indicators used for bibliometric analysis can be affected and authors may 

cheat. An example is the phenomenon of self-citations.  

2. Indicators need to be interpreted. For instance, a higher number of citations does 

not mean that the paper is good. It may be cited several times as a bad example. 

3. They are not independent of the subject area: there are areas of study where is 

more used to publish and others where is not so common. 

4.3 SYSTEMATIC LITERATURE REVIEW 

A systematic review is a type of literature review that exploits systematic methods for the 

collection of secondary data and research studies and for synthetizing findings 

qualitatively or quantitatively. They are transparent and rigorous methods for generating 

robust and empirically derived answers to a focused research question. The systematic 

review was applied the first time in the field of medical sciences in the 1970s to study the 

effectiveness of health-care interventions. Nowadays, it is used in different fields, from 

social sciences to business and economics researches. When the research question is 

formulated, related studies are identified for providing a complete summary of the current 

evidence. When a systematic review uses statistical techniques to join the results of 

suitable studies, it is called a meta-analysis. 

A systematic review has to achieve the following outcomes: 

1. Find robust conclusions. 
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2. Criticize and synthesize one or more literature. Recognize relations and 

contradictions and analysing the reasons for these. 

3. Develop a new theory or improve an existing one. 

4. Give implications for practice and policy. Outline roads for future researches. 

There are different reasons why a  systematic literature review should be performed when 

is possible: 

1. It is more comprehensible and allows a higher quality output compared to other 

types of literature review. For these two reasons, it has a higher probability to be 

published and cited. 

2. Its high quality and high transparency ensure a relatively safe bet with journal 

peer reviewers. 

3. It is based on five steps which make the process of the review tangible, less 

stressful and more traceable. 

4. It fosters scientific rigor and it is reproducible. 

A systematic review may be quantitative or qualitative. Whether the first or the second is 

the most appropriate, will depend on the existing literature, the question and the 

theoretical or empirical problems. If the aim is to put together studies that have tested the 

same hypothesis, a quantitative systematic review is used and is called meta-analysis. 

When the information is not quantitative, a qualitative systematic review is performed. 

There are two types of qualitative systematic review: a narrative review, which is used 

when there are quantitative studies that have used different methodologies and when the 

aim is to link together studies on different topics to find a new theory. The second type 

of quality systematic review is called qualitative meta-synthesis and it is used when the 

aim is to summarize qualitative studies for identifying key themes or theories which 

interest the review. 

The process for realizing a systematic review can be split into five steps: 

1. SCOPING: the starting point of a systematic literature review is the identification 

of the scope. It is translated into the definition of one or more research questions 

which clarifies what the reviewer wants to know and about which topics, who is 

the audience of the review and which are the possible findings that can help for 
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answering the question. Then, it is important to define the width of the review, 

considering the following trade-off: the smaller is the review, the simpler it is but 

the narrower the conclusions are. The width depends on several factors like cost, 

time, resources, the possibility of collaboration and so on. Another important step 

that belongs to the definition of the scope regards the check on the uniqueness of 

the review. If a review already exists, it may require an update. This step is linked 

with the last part of scoping which regards the familiarization with the literature. 

It is done with the aim of understanding if the research question may bring a 

contribution to the scientific knowledge. 

2. PLANNING: here the systematic review is carefully planned. The starting point 

of the planning process is the division of the research question into search terms, 

which are analysed to find all the potential relevant and related works. When the 

user searches a term, he has also to consider different terminology of it: it is very 

useful to search synonymous, singular or plural terms, or change the spelling of 

the search term. This is done because relevant and related works may exist but 

they may be labelled with a similar name and not with the search term identified. 

The next planning step regards the definition of the borders of the review which 

is done with the identification of inclusion and exclusion criteria, according to the 

research question formulated. The reason whether an element is included or 

excluded has always to be present in the review. These criteria should be defined 

before the literature is reviewed and they should be revisited after the literature 

examination. If a borderline case is found, the inclusion or exclusion strongly 

depends on the type of literature review: if a meta-analysis is taking place, the 

case could be included and tested. All the decisions taken in this phase, as well as 

their results and consequences, should be stored in a record-keeping system. This 

is helpful either for the reviewer either for the reader. The reviewer can exploit 

the already consolidated guidelines which stress how to report a systematic 

review. An example is the PRISMA checklist. 

3. IDENTIFICATION: here the methodical literature search is performed. The 

starting point is to find all the works which are related to the research question, 

looking in more than one database, according to the topic area. It is suggested that 

this step is conducted by two reviewers who finally have to agree to the works 
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included. A process to manage the case of disagreements has to be previously 

defined in the previous phase. When the search is concluded, the results have to 

be analysed, to check if the inclusion or exclusion boundaries have been respected 

and if the search terms were defined properly. Then, the reviewer has to be sure 

that not only all the related published works, but also the non-published works 

have been included or excluded. In fact, the reviewer has to consider the 

phenomenon of “Publication bias” that is defined as the tendency of publishing 

only studies which have statistically significant results. However, it is really 

difficult to find related non-published works. One way could be to contact 

researchers who have a related publication and ask if they have other related works 

not published. 

4. SCREENING: in this phase, the results found are screened for deciding if they 

can be included or not. The results should be given to a citation manager software 

to delete possible duplicates. Then, the next suggested step is to read the abstract 

of the paper to understand if they still fit the inclusion criteria or not. If the abstract 

respects the inclusion criteria, the next step for the reviewer is to obtain the full 

text. The reviewer has always to keep track of the rejected articles. 

5. ELIGIBILITY: it is the last step and it regards the reading of the full-text version 

of the article for deciding whether to include it or not. When an article has been 

definitively included, the analysis of contents begins. The aim is to extract the 

relevant information according to the topic and the research question. All the 

information extracted should be tabulated to remember them. It is important to 

remember that the inclusion and exclusion criteria detect the relevant or irrelevant 

works and do not provide any indication about the quality of them. This has to be 

assessed by the reviewer, using some specific available tools. This is not a 

straightforward process and there are several articles that discuss the study quality 

tools and their application. 

In these steps, some elements which will be used in the “Talent Analyzer” application 

have been introduced. For instance, it is clearly stated that the systematic literature review 

is the tool used if a content analysis has to be performed. The topic which interests the 

application, as the name suggests, is “Talent Management”. Another example of a clearly 
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recognizable concept which is present also in the application is the analysis of the 

presence of the “Research Question” and the “Research Aim”. 

The reasons why a systematic literature review should be performed have already been 

discussed previously. This chapter ends with some weaknesses of the systematic literature 

review: 

1. There is the possibility that it requires an update, even in the same year of the 

publication. 

2. It is difficult to find inherent nonpublished articles. 

3. It is difficult to skim the low-quality articles 
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5. IT ARCHITECTURE 

The “Talent Analyzer” platform is built using three open-source software: R, MySQL and 

Shiny. All of them are well described in the next subchapters. 

5.1 R 

R is a language and an environment for statistical computing and graphics, developed by 

Robert Gentleman and Ross Ihaka and which belongs to the GNU project. It is free 

software, available for different operative systems, such as Unix, Linux, macOS and 

Microsoft Windows. R is considered an implementation of S, a statistical programming 

language developed in 1976 by John Chambers, Rick Becker and Allan Wilks in the Bell 

Laboratories. The first R version was released on the 22nd of November 1999 but the first 

version considered stable by the authors for the production use was released on the 29th 

of February 2000. 

R is endowed with two features: statistical and programming features.  

The statistical and graphical techniques involve, for instance, linear and nonlinear 

modelling, statistical tests, time-series analysis, clustering and classification. Users can 

write C, C++ and Fortran code to compute intensive tasks and they can modify R objects 

writing in C, C++, Java or Python. R gives also the possibility to produce high-quality 

graphs which may include mathematical symbols. Graphs produced can be static or 

interactive.  

R is also an interpreted language, meaning that instructions are executed directly, without 

previously compiling a program (this case is defined compiled language). It allows matrix 

arithmetic and it accepts vectors, matrices, arrays, lists and data frames. It provides the 

possibility to write and manipulate functions which are characterized by a “lazy” 

behaviour because the function arguments are evaluated only when the function is used 

and not when it is called.  

R can be easily expanded with packages that can be created by users and developed in R 

or also in Java, C or C++. The aim is to increase R capabilities, allowing, for instance, 

specialized statistical techniques or reporting tools (like Rmarkdown). With the 

installation of R, a small core set of packages is provided. However, there are more than 
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15,000 packages which are mainly available at the Comprehensive R Archive Network 

(CRAN) or at GitHub. Finally, R has its LaTeX-like documentation format, used to 

produce comprehensive online or offline documentation. 

The main advantages and the main reasons for the choice of using R for the development 

of the platform are:  

1. It is an open source software. This means that R can be downloaded and changed 

by everyone and this is valid also for the platform. The unique obligations 

imposed by the GNU General Public License is that if there is a change in the R 

source code, it must be available for anybody. Another direct benefit is that, since 

any user can modify and improve the code, the R software is becoming more and 

more stable and reliable. 

2. It is available for Windows, Unix systems and Mac. For the platform, this is really 

important because it means that anyone can use it, independently from the 

operative system. 

3. It has a well-developed and active community, spread all over the world. This 

means that many people can help and be helped by other people for solving their 

problems. The community usually meets online, through websites like Stack 

Overflow. However, there is also a growing number of R events, such as the 

official annual gathering of R users, called “userR!”, which has been recently held 

in Toulouse (France) and the next year will be in St. Louis (Missouri). Finally, 

there is also a journal, called “The R Journal” which contains articles about the 

use and development of R. For the development of the platform the presence of 

advanced R users in Stack Overflow has been fundamental because it allowed to 

solve doubts with posts previously made by other users and to obtain easily the 

necessary information. 

4. It connects with other languages, databases and applications. This is really 

important for the development of the platform because it stores data in a MySQL 

database. The connection is done with the R Package “RMySQL”. 

5. It is endowed with extensive libraries for data wrangling and computation of 

statistics. The first one is time-consuming and very important because the cleaning 

of data affects all the results of the analysis. Therefore, it has to be performed 

carefully and with the right tools. R provides different packages to do it, among 
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which there is “dplyr”. The statistical analysis is continuously made easier by the 

development of new packages and improvement of the existent ones, operated by 

the well-consolidated R community. 

6. It provides extensive libraries for data visualization, with high-quality graphs that 

allow gaining insights about the data and hidden patterns. R has packages either 

for the realization of a simple and immediately comprehensible plot, either for the 

realization of 3D and complex graphs. One of the most famous packages is 

“ggplot2” which is becoming the standard for realizing graphs. It has been really 

useful during the development of the platform thanks to its immediacy even for 

the realization of complex graphs. 

The version of R software used for the development of the application is 3.6.1. The user 

must have a version equal or more recent for the correct functioning of the application. 

For the development of the platform, RStudio has been used. It is an integrated 

development environment (IDE) for R, which has been developed by the enterprise 

“RStudio, Inc.”, which has no formal connection with the founder of R. It is available in 

two versions: RStudio Desktop, which is a desktop application, and RStudio Server, 

which exploits a web browser and a remote Linux server. It is mostly developed in Java 

and the first release was the 28th of February 2011. It is made by a console, a syntax-

highlighting editor, which enables the immediate code running, tools for plotting, history, 

debugging and workspace management. The main advantages of using RStudio are: 

1. It makes easier the creation of scripts. It allows seeing at the same time the script, 

the execution of it and the results. Moreover, while the user writes the command, 

potential syntax options are displayed. 

2. It makes easier the interaction with objects present in the environment, 

highlighting the type of object and some related information. 

3. It makes easier the set-up of the working directory and the interaction with 

documents present in the computer, by dedicating a specific window for this. 

The version of RStudio used for the development of the application is 1.2.5001. The user 

must have the same or a more recent version for the correct functioning of the application. 
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5.2 MySQL 

MySQL is an open-source relational database management system, which is defined as a 

software system that allows a user to define, create keep and control the access to a 

database. It has been developed by the Swedish company “MySQL AB” and released for 

the first time on the 23rd of May 1995. It is available for many system platforms, among 

which there are Microsoft Windows, macOS and Linux. It is used for many database-

driven web applications, such as WordPress, and many popular websites, such as 

Facebook, Twitter and YouTube. MySQL is based on a client-server architecture, which 

is a relationship where one party (the client) asks for a service or a resource from another 

party (the server). The centre of MySQL is the server, called MySQL server, which 

manages the database commands. The server is available also as a library which can be 

linked with other external applications. The commands are sent from MySQL client. 

Usually, MySQL is set up on a computer that sends it to different locations, to which 

users can access from different interfaces. These interfaces have the goal to send to the 

server the commands and display the results. Data can be stored in different storage 

engines, such as InnoDB or CSV, and the user can access through standard SQL 

commands.  MySQL is developed in C and C++ and it supports different formats of data, 

like “text”, “date”, “float” or “integer”. The main MySQL client program, which is also 

the one used for the development of the platform, is MySQL Workbench. It is the official 

integrated environment for MySQL and it allows the user to design the database structure 

and manage databases. There is a subscription-based version of MySQL dedicated to 

enterprises and called MySQL Enterprise Server, which is enriched with a series of 

extensions. 

The main advantages and reasons for using MySQL Server and MySQL Workbench for 

the development of the platform are: 

1. It is the most secure database management system, also used by famous web 

applications, such as Facebook and YouTube. It uses an access privilege and 

encrypted password system which permits host-based verification. 

2. It guarantees high flexibility and high performance. Independently from the 

quantity of data stored, the footprints left by the system is trifling. Therefore, it 

guarantees high performance either if it is used by an eCommerce website which 
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gets millions of queries every day, either if it is a high-speed transactional 

processing system.  

3. It is simple to be installed and used and it assures an uptime equal to 24 hours per 

7 days. The simplicity is guaranteed by the possibility of install third-party tools 

and the use of the standard SQL language.  

4. It is an open-source system with a large community. As for R, members of the 

community can help each other to solve their problems. Moreover, the open-

source characteristic assures fast upgrades and easy maintenance. 

5. It allows immediate access to organized data. Data are stored into tables which 

are characterized by different types of relationship. If the user has permission, he 

can access the data immediately with simple SQL commands. Tables can be easily 

modified, updated, deleted, visualized and managed from the Object Browser. 

The main reason for the use of a database and a database management system for the 

development of the platform is the possibility of storing a huge amount of data precisely 

and have quick access to them. The user of the platform does not have to import or export 

excel files. As will be described later, the data added by the user are directly stored in the 

database and any modification performed by the user through the platform directly affects 

the data stored in the database. 

The version of MySQL Workbench used for the development of the application is 8.0.13. 

The user must have the same or a more recent version for the correct functioning of the 

application. 

5.3 SHINY 

Shiny is an R package developed to build interactive web applications easily and directly 

from R. The application can be run locally in the computer with RStudio or create as a 

standalone. This second option can be obtained in two ways: deploying the application to 

a Shiny Server or use a hosting service. The Shiny package contains built-in examples 

which show how the application works. A Shiny application is made by two components: 

1. The User Interface (UI): it is an object responsible for the appearance and the 

layout of the application. In the UI are placed two elements: the reactive outputs, 
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defined as elements (which can be tables or graphs) which respond to the user 

actions, and which are triggered by the control widgets. The second elements are 

the control widgets, defined as web elements which send messages to the 

application and with whom the user can interact. 

2. The Server: it is a function which contains the instructions that the computer 

needs for building the application and for reacting to the changes that user do 

through the UI. 

One of the most famous functions used for building the UI is “fluidPage”. It enables to 

generate a display that automatically adapts to the user’s browser window. Two other 

famous functions are “titlePanel” and “sidebarLayout”. The first one allows giving a title 

to the page while the second one is used to allocate space for control widgets and reactive 

outputs. This last function has two arguments: “sidebarPanel”, where the control widgets 

are placed, and “mainPanel”, where the reactive outputs are placed. An example is 

provided by the figure below: 

 

Fig.1: Example of “sidebarPanel” (left) and “mainPanel” (right). The first one is placed to the left and it contains 

three control widgets, two for choosing the year of the analysis and one for downloading the table. The second one is 

placed to the right and contains one reactive output that, in this case, is a datatable. 

 

The commands which are responsible for creating the reactive objects and for updating 

them according to the choices of the user are placed in the server function. The element 

created in the server function and the widget placed in the UI object are linked by a 

character string which is the name of the reactive element. In the figure below there is the 
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example of the code placed in the server function needed to compute the table above and 

the code placed in the UI object needed to display the table for the user:   

 

Fig.2: R code placed in the Server function needed to build the table displayed in Fig.1 

 

 

Fig.3: R code placed in the UI object needed to display the table for the user.  

   

From Fig.3 is possible to notice that the name in the “dataTableOutput” function (which 

is a reactive output) is equal to the character string used in the server in Fig.2 for building 

the reactive element. In this way, the link among server and user interface is established. 

All the application has been built following the logic described by the previous example.  

The main advantages of using R Shiny package for building the application are: 

1. It is used to create an interactive application that allows people to explore a dataset 

and present to the end-users results of an analysis with graphs and tables, 

permitting the interaction with them. The application developed with Shiny is 

developed directly for the web, removing the old necessity of relying on a web 

developer to convert the work from R into GUI experiences. 

2. It guarantees a beautiful user interface that adapts to user’s changes. 

3. The application can be hosted online and it is shared easily using platforms like 

“shinyapps.io”. 
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4. It allows the creation of attractive interactive visualizations with no need to use 

HTML or JavaScript. 

5. It gives the possibility to the user to produce common reports. 

6. The developer can benefit from the previously described advantages of R and 

RStudio. 
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6. SET UP OF THE PROJECT 

To run the application, three files are necessary: 

1. A MySQL script needed to create the database, create the tables for storing data, 

create the user and grant permissions and finally populate the tables with the first 

sample of data used to provide an example of how the application works. 

2. An R script needed to run the application. It contains the UI object, the server 

function and the list of the packages required for the right execution of the 

application. 

3. An R markdown document needed to allow the creation of the report from the 

application. 

In this chapter are presented all the steps which are necessary to set up the project. In 

particular, a lot of attention is put on the MySQL script because it contains the instructions 

for the creation of the database and the tables which are the first steps to prepare the 

application. Then, the attention is shifted to the R script and, in particular, to the R 

packages without which the application cannot work. Finally, the structure of the R 

markdown document is briefly presented. 

6.1 CREATION OF THE DATABASE AND TABLES 

The databased is composed of 9 tables: 

1. tbl_project: this table provides the list of the projects that are ongoing by the user 

of the platform. It is made by two columns: 

1) id_keyword: it contains the ID of the project and it is the primary key of 

the table. A primary key is defined as that column that uniquely identifies 

the records in the specific table. The type of data stored in this column is 

an integer. A maximum space of 20 characters is reserved. 

2) tx_keyword: it contains the name of the project. The type of data stored in 

this column is a string of characters. A maximum space of 100 characters 

is allocated. 
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2. tbl_journal: this table contains the list of the academic journals which are 

analysed by the user. The table is composed on three columns: 

1) id_journal: it is the ID of the journal and the primary key of the table.  

The data stored is an integer and a space of 20 characters is allocated.  

2) tx_journalname: it contains the name of the journal. The data stored is a 

character string, with a maximum space of 250 characters. 

3) tx_ISSN: it contains the ISSN code of the journal. It is an eight-digit 

number used to uniquely identify a serial publication. The data is a 

character and the space allocated is 20. 

3.  tbl_keyword: this table contains the lists of keywords. It is composed of two 

columns: 

1) id_keyword: it is the ID of the keyword list and the primary key of the 

table. The data type is an integer and the space reserved for the data is 

equal to 20 characters. 

2) tx_keyword: it contains the list of the keywords. The data type is character 

and the maximum number of characters admitted is 1,000. 

4.  tbl_affiliation: this table contains the list of the affiliations of the authors of the 

papers. It is composed on three columns: 

1) id_affiliation: it is the ID of the affiliation and the primary key of the table. 

The data type is an integer and the space reserved for the data is equal to 

20 characters. 

2) tx_country: it contains the name of the country where the affiliation is. The 

data type is a character string and the maximum number of characters 

admitted is 100. 

3) tx_affiliation: it contains the name of the affiliation. The data type is a 

character string and the maximum possible dimension of it is 1,000 

characters. 

5.  tbl_paper: this table contains the list of the papers analysed. It is composed on 

the following columns: 
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1) id_paper: it is the ID of the paper and the primary key of the table. The 

data type is an integer and the space reserved for the data is equal to 20 

characters. 

2) tx_title: it is the column that contains the title of the paper. The data type 

is a character string with a maximum dimension of 1,000 characters. 

3) id_ext_journal: this column contains the ID of the journal where the paper 

is published. It is an integer with a maximum space of 20 characters. 

4) ext_journal: this column contains the name of the journal where the paper 

is published. It is a character with a maximum dimension of 250. 

5) tx_volume: it is a character that contains the volume of the journal where 

the paper is published. Maximum space of 45. 

6) tx_pages: it is a character that contains the pages of the journal where the 

paper is published. Maximum space of 45 characters. 

7) int_year: it is an integer that is used to store the year of the journal where 

the paper is published. The maximum length of the integer is 11 characters. 

8) fl_if: this column is used to store the impact factor of the journal. This is 

an annual journal value which measures the number of citations received 

in a specific year by a journal divided by the total number of possible 

citable items in the same journal during the period analysed. The type of 

the variable is float. 

9) tx_abstract: in this column is placed the abstract of the paper. The type is 

a character with a maximum value of 10,000. 

10)  int_nauthors: this column stores the number of authors of the analysed 

paper. It is an integer with a maximum length of characters of 11. 

11)  bin_nauthinter: this is a binary variable. 1 means that the paper is written 

by authors of different nationalities, otherwise the value is 0. 

12)  id_ext_project: it is an integer variable that stores the ID of the project at 

which the paper belongs. The maximum length is 20. 

13)  ext_project: this last variable contains the name of the project at which 

the paper belongs. It is a character with a maximum dimension of 100 

characters. 
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6. tbl_author: this table provides the list of all the authors that have written at least 

one paper that is present in the application. It is made by five columns: 

1) id_author: it contains the ID of the author and it is the primary key of the 

table. The type of data stored in this column is an integer. A space of 

maximum of 20 characters is reserved. 

2) tx_surname: it contains the surname (or surnames) of the authors. The data 

type is a character with a maximum dimension of 100. 

3) tx_forename: it contains the name (or names) of the authors. The data type 

is character, maximum dimension of 100. 

4) bin_academic: it is a binary variable: 1 means that the author is academic, 

0 otherwise. 

5) tx_education: it is a character variable that has been introduced if the user 

wants to write some comments about the education of the author. The 

maximum length available is 100 characters. 

 

7. tbl_paper_author: this table provides details about the authors and the papers 

published. It connects the tbl_paper, tbl_affiliation and the tbl_author 

previously described. It is made by the following columns: 

1) id_paper_author: it contains the ID of the observation, which represents a 

specific author that has published a specific paper. The type of data stored 

in this column is an integer. A space of a maximum of 20 characters is 

reserved. 

2) id_ext_paper: it contains the ID of the paper that has been published by 

the author.  The data type is an integer with a maximum length of 20 

characters. 

3) ext_paper: it contains the title of the paper that has been published by the 

author. The type of the column is a character, with a maximum dimension 

of 1,000. 

4) id_ext_author: it contains the ID of the author that has published the 

specific paper. The type of column is an integer, with a maximum 

dimension of 20 characters. 
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5) ext_author: it stores the name and the surname of the author which has 

written the specific paper. The type of the variable is a character, with a 

maximum dimension of 200. 

6) id_ext_affiliation1: it contains the ID of the first affiliation at which the 

author belongs. It is an integer of a maximum length of 20 characters. 

7) ext_affiliation1: it contains the name of the first affiliation at which the 

author belongs. It is a character of a maximum length of 1,000. 

8) id_ext_affiliation2: it contains the ID of the possible second affiliation at 

which the author belongs. It is an integer of maximum length of 20 

characters. 

9) ext_affiliation2: it contains the name of the possible second affiliation at 

which the author belongs. It is a character of maximum length of 1,000. 

10)  int_position: this variable is used to record the position of the author 

among all those who have published the same paper. If, for instance, the 

name of the specific author is the first which appears in the paper, the value 

of the variable is equal to 1. The type of variable is an integer with a 

maximum dimension of 20 characters. 

11)  bin_institution: this is a binary variable: 1 means that the author belongs 

to an institution, 0 otherwise. 

 

8. tbl_paper_keyword: this table provides details about the papers and the relative 

keyword. It connects the tbl_paper and the tbl_keyword previously described. It 

is made by the following columns: 

1) id_paper_keyword: it contains the ID of the observation, which represents 

a specific paper with the corresponding keyword. The type of data stored 

in this column is an integer. A space of a maximum of 20 characters is 

reserved. 

2) id_ext_paper: it contains the ID of the paper.  The data type is an integer 

with a maximum length of 20 characters. 

3) ext_paper: it contains the title of the paper. The type of the column is a 

character, with a maximum dimension of 1,000. 
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4) tx_keyword: it contains the text of the keyword for the corresponding 

paper. The type of the variable is character, with a maximum dimension 

of 1,000 characters. 

 

9. tbl_content: this table provides details about the content of the paper. It is made 

by the following columns: 

1) id_content: it contains the ID of the content that will be analysed. One and 

only one content is associated with one paper. The type of data stored in 

this column is an integer. A space of maximum 20 characters is reserved. 

2) id_ext_paper: it contains the ID of the paper.  The data type is an integer 

with a maximum length of 20 characters. 

3) ext_paper: it contains the title of the paper. The type of the column is a 

character, with a maximum dimension of 1,000. 

4) tx_study_type: it contains information about the type of study of the 

specific paper. Three options are available for the user to be chosen: 

“qualitative”, “quantitative” or “mixed” study. The type of variable is a 

character with a maximum length of 45. 

5) tx_methodology: this variable gives information about the methodology 

used for the study of the specific paper. The methodology can be 

“inductive” or “deductive”. The type of variable is a character with a 

maximum length of 45. 

6) tx_method_list: this variable contains the list of methods used during the 

study of the specific paper. The character “ ; ” is used to separate the 

methods in the list. The type of variable is a character with a maximum 

length of 100. 

7) tx_technique_list: this variable contains the list of techniques used during 

the study of the specific paper. The character “ ; ” is used to separate the 

techniques in the list. The type of variable is a character with a maximum 

length of 100. 

8) tx_level_list: this variable contains the list of levels of analysis of the 

specific paper. The character “ ; ” is used to separate the levels in the list. 

The type of variable is a character with a maximum length of 100. 
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9) tx_level_notes: this variable contains the comments done about the level 

of the analysis of the specific paper. The type of variable is a character 

with a maximum length of 500. 

10)  tx_data_source_list: this variable contains the list of data sources used 

during the study of the specific paper. The character “ ; ” is used to separate 

the sources on the list. The type of variable is a character with a maximum 

length of 100. 

11)  int_size_source_list: this variable contains the list of the size of the 

samples of the specific paper. The character “ ; ” is used to separate the 

different samples in the list. The type of variable is a character with a 

maximum length of 100. 

12)  txt_focus_group: in this column is stored the Focus group of the content 

analysis of the specific paper. The variable is a character, with a maximum 

dimension of 100. 

13)  tx_country_type: this variable defines the number of different countries 

present in the study of the specific paper. The values this variable can 

assume are single or multiple. The type of the variable is a character with 

a maximum number of characters equal to 45. 

14)  tx_country_list: this variable represents the list of the different countries 

present in the study of the specific paper. The character “ ; ” is used to 

separate the countries in the list. The type of variable is a character with a 

maximum length of 100. 

15)  tx_continent_type: this variable defines the number of different continents 

present in the study of the specific paper. The values this variable can 

assume are single or multiple. The type of the variable is a character with 

a maximum number of characters equal to 45. 

16)  tx_continent_list: this variable represents the list of the different 

continents present in the study of the specific paper. The character “ ; ” is 

used to separate the continents in the list. The type of variable is a character 

with a maximum length of 100. 

17)  tx_sector_type: this variable defines the type of sector present in the study 

of the specific paper. The values this variable can assume are “single” or 



 

35 

 

“multiple”. The type of the variable is a character with a maximum number 

of characters equal to 45. 

18)  tx_sector_list: this variable represents the list of the different sectors 

present in the study of the specific paper. The character “ ; ” is used to 

separate the sectors in the list. The type of variable is a character with a 

maximum length of 100. 

19)  tx_company_size_type: this variable is used to classify the type of 

companies by size of the specific paper. The values this variable can 

assume are “single” or “multiple”. The type of the variable is a character 

with a maximum number of characters equal to 45. 

20)  tx_company_size_list: this variable represents the list of the different sizes 

of the companies of the specific paper. The character ; is used to separate 

the sizes in the list. The type of variable is a character with a maximum 

length of 100. 

21)  tx_company_owner_type: this variable is used to classify the type of 

companies by the owner of the specific paper. The values this variable can 

assume are “single” or “multiple”. The type of the variable is a character 

with a maximum number of characters equal to 45. 

22)  tx_company_owner_list: this variable represents the list of the different 

owners in the company of the specific paper. The character “ ; ” is used to 

separate the type of owners on the list. The type of variable is a character 

with a maximum length of 100. 

23)  tx_company_scope_type: this variable is used to classify the type of 

companies by scope for the specific paper. The values this variable can 

assume are “single” or “multiple”. The type of the variable is a character 

with a maximum number of characters equal to 45. 

24)  tx_company_scope_list: this variable represents the list of the different 

scopes of the company of the specific paper. The character “ ; ” is used to 

separate the type of scopes in the list. The type of variable is a character 

with a maximum length of 100. 

25)  tx_company_nonprofit: this column is used to address the following 

question: is the company a non-profit company? Two answers are 



 

36 

 

available: “yes” or “no”. The type of the variable is a character with a 

maximum number of characters equal to 45. 

26)  memo_extra_notes: this variable stores the extra notes that the user can 

add on the sample of the specific paper. The type of the variable is a 

character with a maximum length equal to 250. 

27)  tx_rq_exist: this column is used to address the following question: does 

the research question exist? Two answers are available: “yes” or “no”. The 

type of the variable is a character with a maximum number of characters 

equal to 45. 

28)  memo_rq_description: this variable stores the comments about the 

research question that the user can add for the specific paper. The type of 

the variable is a character with a maximum length equal to 250. 

29)  tx_aim_exist: this column is used to address the following question: does 

the research aim exist? Two answers are available: “yes” or “no”. The type 

of the variable is a character with a maximum number of characters equal 

to 45. 

30)  tx_aim_description: this variable is used for the description of the 

research aim of the specific paper. The type of the variable is a character 

with a maximum length of 100. 

31)  memo_aim_description: this variable stores the comments about the 

research aim of the specific paper that the user can add. The type of the 

variable is a character with a maximum length equal to 250. 

32)  tx_focus_list: this variable represents the list of different focus of the 

specific paper. The character “ ; ” is used to separate the values in the list. 

The type of variable is a character with a maximum length of 100. 

33)  tx_focus_notes: this variable stores the description of the focus of the 

specific paper. The type of the variable is a character with a maximum 

dimension of 100. 

34)  tx_theory_exist: this column is used to address the following question: 

does the academic theory exist? Two answers are available: “yes” or “no”. 

The type of the variable is a character with a maximum number of 

characters equal to 45. 
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35)  tx_theory_list: this variable represents the list of different academic 

theories of the specific paper. The character “ ; ” is used to separate the 

values in the list. The type of variable is a character with a maximum 

length of 100. 

36)  tx_talent_exist: this column is used to address the following question: has 

the talent been defined? Three answers are available: “yes-direct”, “yes-

indirect” or “no”. The type of the variable is a character with a maximum 

dimension of 45. 

37)  memo_talent_definition: this variable stores the comments about the 

definition of the talent that the user can add for the specific paper. The 

type of the variable is a character with a maximum length equal to 250. 

38)  tx_talent_source: in this column the source of the definition of the talent 

of the specific paper is stored. The type of the variable is a character with 

a maximum length equal to 100. 

39)  tx_tm_exist: this column is used to address the following question: has 

talent management been defined? Three answers are available: “yes-

direct”, “yes-indirect” or “no”. The type of the variable is a character with 

a maximum dimension of 45. 

40)  memo_tm_definition: this variable stores the comments about the 

definition of the talent management that the user can add for the specific 

paper. The type of the variable is a character with a maximum length equal 

to 250. 

41)  tx_tm_source: in this column the source of the definition of the talent 

management of the specific paper is stored. The type of the variable is a 

character with a maximum length equal to 100. 

42)  tx_tmp_exist: this column is used to address the following question: has 

the talent management practice been defined? Two answers are available: 

“yes” or “no”. The type of the variable is a character with a maximum 

dimension of 45. 

43)  tx_tmp_list: this variable represents the list of the different talent 

management practices. The character “ ; ” is used to separate the values in 

the list. The type of variable is a character with a maximum length of 100. 
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44)  memo_tmp_notes: this variable stores the comments about the talent 

management practices that the user can add. The type of the variable is a 

character with a maximum length equal to 250. 

45)  memo_final_notes: this variable stores the final comments on the specific 

paper  that the user can add. The type of the variable is a character with a 

maximum length equal to 250. 

All the variables of all the tables can assume a null value with the exception of all the 

primary keys which cannot be null by definition. 

An example of the commands used in the MySQL script necessary to create the database 

and to create the previously described tables is shown in the figure below: 

 

Fig.4: MySQL code for creating the database and the tbl_project.  

 

The “Drop” function, which is possible to see in Fig.4, is used to delete any previous 

redundant schema if there is one. The “Create” function is used to create the database and 

call it “dbsystem”. Then, the “Use” command is used to set the database that has just been 

created as the one to work with. Finally, the “Create” function is used again to create the 

table with the attributes previously described. The primary key is set with the option of 

autoincrement to avoid that the user, when a new observation is recorded, has to specify 

also the ID. 

Then, an example of the code used for the creation of the user and the filling on the tables 

is provided in the figure below: 



 

39 

 

 

Fig.5: MySQL code used for the creation of the user and the filling of the tbl_project.  

 

The “Create” function, which is possible to see in Fig.5, is used to create the new user, 

which is identified by a password. Then, the “Grant” function is used to assign to the new 

user created all the privileges on the database. Among them, there is the privilege to use 

the functions “Update”, “Insert” and “Delete”. Then, the function “flush privileges” is 

required by some old version of MySQL to reload the grant tables when a function like 

“Update”, “Insert” or “Delete” is used. This command has been included for precaution. 

Then, “alter user” is necessary to specify the authentication plugin. An authentication 

plugin is a programmable piece of code used to demonstrate that a MySQL account is 

owned by whoever it claims. Finally, the filling of the table is done with the function 

“insert into”, where is necessary to specify the table, and “values”, where is required to 

write the values to be added in the columns of the table.    

6.2 R PACKAGES 

In this chapter are enlisted and explained the R packages necessary for the correct 

execution of the application. An R package is a collection of functions, data and compiled 

code that are stored in the R environment. The packages used are: 

1. shiny: it is the package that allows the creation and execution of the web 

application with R. It includes the prebuilt widget used for the interaction of the 

user with the platform. 

2. DT: this package is used to render the data objects introduced in R as HTML 

tables. 

3. DTedit: this package allows the creation of editable data tables for a shiny 

application. On the package are included three call-back functions that provide a 

straight mechanism for the user to add, edit or delete a row in the data table. 
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Another advantage of this package is that it allows direct and easy interaction with 

a permanent data storage scheme. The package has fewer options for modifying 

the aspect of the data table compared to those provided by the package DT. The 

download from CRAN is not available, because the package is still under 

development. To install this package, the user has to use the devtools package and 

run the following code: 

devtools::install_github('jbryer/DTedit') 

All the tables of the application have been rendered with DTedit package, apart 

from those who belong to the page “List of Papers” because, as it will be 

explained in the chapter “7.2 Managing”, those tables have to interact among 

them. They are built with the package DT. 

4. RMySQL: this package is necessary to create the legacy DBI interface to 

MySQL. It is indispensable for the application because it allows sending SQL 

queries from R to MySQL database if a connection among them is established. 

Therefore, for instance, any time a user inserts a new row of data, the R code 

sends the SQL query to the database, which is updated. 

5. dbConnect: this package is responsible to set the connection between R and 

MySQL. Without this connection, the two software cannot communicate. 

6. data.table: this package is required by the application for managing and 

modifying data in data tables, in a fast and efficient way. It is really important to 

do not confuse this package with the package DT. This package is used to 

provide all the functions required to modify the data stored in the table, while 

DT (or DTedit) is used only to display the table as an HTML element. 

7. dplyr: this package is necessary for data manipulation. It contains essential 

functions that allow to filter, group and reorder data. 

8. rowr: also this package is used for data manipulation. In particular, it provides 

functions that work on all R objects as if they were arranged in rows. 

9. plyr: it provides a set of tools for splitting a big data structure into small pieces, 

apply a function to each piece and then combine everything back together. It is 

still connected to data manipulation. 
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10. tm: this package is essential for the manipulation of data that will be used for the 

creation of the word cloud for the bibliometric analysis. It provides all the tools 

for text mining. 

11. wordcloud: this package contains the function which is used to create a pretty 

word cloud.  

12. ggplot2: this package provides all the tools for the realization of all the graphs 

present either in the bibliometric analysis either in the content analysis, with the 

unique exception of the word cloud which required a specific function. This 

package has been preferred to the classic and pre-installed package for graphs 

because it gives more tools for the management of axis, labels, legends and it 

also allows to create more beautiful and complex graphs, like the world map for 

the country analysis present in the content analysis.  

13. rmarkdown: this package is necessary for the creation of the report from a 

markdown file, enabling to choose the format among HTLM or WORD. 

14. knitr: this package provides some tools for generating dynamic reports. In 

particular, it has resulted fundamental for the realization of the report because it 

has permitted the realization of tables both for HTML and WORD format, with 

the function “kable”. 

15. tidyr: this package is required for data tidying, which is the process to structure 

data in a way that makes easier the analysis and use of them. In particular, this 

package provides functions that have been used to reshape the data taken from 

MySQL tables and realize the majority of the tables of the content analysis. 

16. sp: this package (and the following one) is used only to create the world map for 

the country study in the content analysis. This package, in particular, contains 

classes and methods for spatial data. It has been useful for retrieving 

coordinates. 

17. maps: this package is used for displaying the world map of the country study in 

the content analysis, realized through the sp package. 

All these packaged, apart from DTedit, are installed from CRAN, with the following 

standard command. Among the quotation marks, the name of the package is placed: 

install.packages("shiny") 
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Each package has to be loaded for providing the required functions. This is done with 

the following standard command. Among the quotation marks, is placed the name of the 

package: 

library("shiny")  

6.3 R MARKDOWN DOCUMENT 

The R Markdown document is named “report.Rmd”. This file must not be renamed and 

must stay in the same folder with the R script. It contains all the chunks that are executed 

when the user creates the report (see chapter “7.4 Reporting”) of the analysis done. It 

realizes a WORD or HTML document (according to the format chosen by the user) that 

can be stored anywhere and named as the user wants. The structure of this document is 

straightforward: initially, there is one part where are printed the details that the user 

specifies, which are the title of the report, the author, the date, some comments and the 

period of the analysis. Then, there is a number of chunks equal to the number of tables 

and graphs that are available for the bibliometric and content analysis. Each chuck, if 

selected by the user, contains the code which simply prints the graph or table that has 

been realized in the previous analysis. The chuck does not compute another time the graph 

or the table, but it takes those realized in the previous sections of the application. This 

will be better explained in the chapter “7.4 Reporting”. 
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7. DESIGN OF THE APPLICATION 

This chapter contains a description of the application with all its features. The application 

has seven pages, which are shown in the figure below: 

 

Fig.6: The seven pages of the “Talent Analyser” application. 

 

The seven pages can be grouped as follow: 

1. Set-up of the project: it contains the first and second pages, which are used to 

create the project (if it does not exist) and add all the information regarding 

journals, authors and affiliations. 

2. Managing: it contains the third and fourth pages. The first one is a summary page 

of the papers and the related information. The second one is composed of a group 

of subpages that give to the user the possibility to manage the information of the 

papers and the related authors, keywords and contents. 

3. Analysis: it contains the fifth and sixth pages. The first one groups all the subpages 

responsible for the bibliometric analysis whilst the second one groups all the 

subpages responsible for the content analysis. 

4. Reporting: it regards the last page, which is used to give to the user the possibility 

to download a report of the analysis just performed. 

In the next subchapters, all the pages will be described one by one.  

7.1 SET-UP OF THE PROJECT 

This group contains the page “Project” and the page “Set-up”.  

7.1.1 PROJECT 
 

As far as the page “Project” is concerned, it is the direct representation of the data stored 

in the MySQL table “tbl_project”. The column “ID” shows the id associated with the 
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project. The column “Name” shows the name given to the project. The figure below 

shows how the table looks and the different buttons that the user can use. 

 

Fig.7: Table present on the page “Project”. 

 

As it is possible to see from Fig.7, the first thing which appears is the title of the page, 

which is “Project Management”. Then, there are three buttons that give to the user the 

possibility to perform three different actions. In particular, they can add a new 

observation, edit an already existing observation or delete one. When the “New” button 

is clicked, the window, displayed in the figure below, appears: 

 

Fig.8: Window which appears when the “New” button is clicked. 

 

As it is possible to notice from Fig.8, when the “New” button is clicked, a window that 

contains a space for writing the name of a new project appears. When the user has written 

the name of the new project he wants to add, he has two possibilities: add the project, 
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clicking the button “Save”, or go out from the window without any change, clicking the 

button “Cancel”. In the first case, the application automatically computes the ID of the 

new project as the maximum numeric value of the ID of all the projects that are in the 

“tbl_project” plus 1. Doing so, the user does not have to specify any ID and the risk that 

he adds an already existing ID (which would generate a warning from the application) is 

completely avoided. 

The “New” button works as soon as the user click it. For the “Edit” and “Delete” instead, 

the user has first to select the row he wants to modify or edit and then click on the action 

button. When a row is selected, it is highlighted in light blue, as it is shown in the figure 

below: 

 

Fig.9: Appearance of a selected row. 

 

When a user has selected the row, he can select the action button. If the “Edit” button is 

selected, the window which appears is the following: 

 

Fig.10:  Window displayed when the “Edit” button is clicked. 
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The user can cancel the old name of the project and replace it with a new one. If he wants 

to save the change he clicks “Save”. Then, the new name will appear on the table. If he 

wants to go out from the window without any change, he has to click “Cancel”. 

If, after the row selection, the “Delete” button is clicked, the following window appears: 

 

Fig.11: Window which is opened when the “Delete” button is clicked. 

 

In the window, a message asking the user if he is sure he wants to delete the selected row 

appears. If he clicks “Delete”, the observation is deleted and no more available in the 

table. If the user clicks “Cancel”, the action is cancelled. 

All these actions directly affect the data stored in “tbl_project” thanks to the connection 

established among R and MySQL. 

Then, the user can change the number of entries displayed in the table on one page, by 

modifying the number in the small window placed to the left-top of the table. By default, 

10 entries are shown in the table per page. The user can filter the value stored in the table 

by writing a portion of text or a number in the space reserved in the top-right of the table, 

highlighted by the word “search”. If the table has more than 10 observations, it is 

expanded in more pages. The user can navigate from one page to another using the buttons 

“Previous” and “Next” placed to the bottom-right of the table. Clicking on the small 

arrows which are present next to the name of each column, the user can sort by ascending 

or descending order the observations. These features are common to all the tables that are 

in the application.  
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7.1.2 SET-UP 

 
The second page which belongs to the “Set-up of the project” is “Set-up”. It groups three 

different pages, which are “Affiliation”, “Author” and “Journal”.  They are explained one 

by one in this chapter. 

AFFILIATION 

The page “Affiliation” displays the MySQL table “tbl_affiliation”. The figure below 

shows how the page looks. 

 

Fig.12: “Affiliation” page. 

 

The title of the page is “Affiliation Details”. The columns shown are the variables already 

described in the chapter “6.1 Creation of the database and tables” for the table 

“tbl_affiliation”. The “New”, “Edit” and “Delete” buttons work as previously described 

for the “Project” page. When the user adds a new observation, he has to fill all the spaces 

that the window provides. In the case the user does not fill all, the application adds the 
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observation with the values specified and inserts “NA” in the columns not filled by the 

user. The user can select, edit the row, remove “NA” and add the values he needs. The 

same mechanism of the automatic computation of the ID is still valid, and it is applied to 

all the tables of the platform when a new observation is added. The user can never edit 

the column of the ID. The unique different thing compared to the table of the previous 

page is that now, below the table and between the option “Previous” and “Next”, 4 

numbers are displayed. These are created automatically by the application because there 

are 31 entries and, by default, a maximum of 10 entries are shown per page. Those 

numbers allow the user to jump from one page to another of the table. If the user changes 

the number of entries shown per page and set, for instance, 50, the numbers disappear 

because all the entries (31) are shown in one page, as the table in the page “Project”. 

AUTHOR 

The second page of “Set-up” is “Author”, which is the representation of the MySQL table 

“tbl_author”. The figure below shows how the page appears: 

 

Fig.13: Appearance of the page “Author”. 
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The first difference which is possible to notice is that there is a warning below the title of 

the page “Author Details”. It reminds the user that the variable “Academic” is binary and 

it explains what means when the value is 1 and when the value is 0. This warning is 

present in any table which contains a binary variable. It has been written with a different 

colour so it can catch directly the attention of the user. The second peculiarity of the table 

on this page is that the variable “Education” contains no text. This variable contains an 

additional description of the author that the user can add. If nothing is written, the 

application substitutes “NA” and it appears as shown in Fig.13. The user can modify and 

add the text at each row whenever he wants.  

JOURNAL 

The last page of the group “Set-up” is “Journal”, which reflects the MySQL table 

“tbl_journal”. The page is displayed by the figure below: 

 

Fig.14: Page “Journal”. 
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All the features of this page have been already explained in the previous ones. There are 

the classic three action buttons (“New”, “Edit” and “Delete”), the possibility to filter 

(“Search”), the possibility to order observations ( the double arrows next to the name of 

each column) and the possibility to show more entries in the same page. 

7.2 MANAGING 

This group contains the page “List of Papers” and the group of pages “Managing”. 

7.2.1 LIST OF PAPERS 
 

As far as the page “List of Papers” is concerned, it contains three different tables which 

are respectively the representation of the MySQL tables “tbl_paper”, “tbl_paper_author” 

and “tbl_paper_keyword”. The overall page looks as displayed in the figure below: 

 

Fig.15: The three tables displayed on the page “List of Papers”. For simplicity and for a better fitting of the figure to 

the report, only the first two records (papers) are displayed in the table in the figure. By default, the application 

always shows 10 entries for each page of the table. 
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The first thing which is possible to notice is that there are not the three classic buttons for 

adding, editing and deleting an observation. If the user wants to perform one of these 

three actions on the paper, he has to go on the page “Managing Papers”, which is part of 

the group “Managing” and which will be explained later. The “List of Papers” page has 

been developed as a summary page that contains all the information regarding papers, 

related keywords and authors that are stored in the database. Then, also in this case, is 

printed a warning which informs the user about the binary nature of the variable 

“International”, explaining the meaning of 0 and 1.  

It is possible to notice that among the three tables, two do not show any data initially. 

This is because both the second and the third tables react to user actions. In particular, 

when a user selects one paper (one row of the first table), in the second and third table are 

respectively displayed the information of the authors and the keywords related to the 

paper selected. An example is provided in the figure below: 



 

52 

 

 

Fig.16: Reaction of the three tables when the user selects one paper. 

 

As it is possible to see from Fig.16, when the user selects a row, the second and third 

tables are filled with the information of the paper. In particular, the second table 

represents the MySQL table “tbl_paper_author” and displays the information of all the 

authors that have written the selected paper. There are two columns for the affiliation 

because one author may have two affiliations. If the author has only one affiliation, the 

second column of affiliation ( Affiliation2 ) is filled with a 0 (this is exactly what is 

represented in the example provided in Fig.16). The third table corresponds to the 

MySQL table “tbl_paper_keyword” and displays the information regarding the keywords 

of the paper selected. The user can select more than one paper and the information of all 

the papers selected is shown in the other tables. This feature gives to the user the 

possibility to compare in glance keywords and authors of different papers. For these three 



 

53 

 

tables, not all the columns of the respective MySQL tables have been shown. In particular, 

all the columns regarding the IDs ( apart from the ID which works as primary key) are 

not shown because it is believed that it is not an important information for the user of the 

platform. Moreover, for the first table, the column which stores the abstract of the paper 

is hidden, because it would occupy too much space. It is shown on the page “Managing 

Paper”, where the user can also modify it. 

7.2.2 MANAGING 
 

The group of pages “Managing” contains the page “Managing Papers”, “Managing 

Authors”, “Managing Keywords” and “Managing Contents”. The overall purpose of these 

pages is to provide to the user the possibility to modify respectively the information 

regarding papers, authors, keywords and contents. 

MANAGING PAPERS 

The page “Managing Papers” is really similar to the page “List of Papers”. The main 

differences are that, in “Managing Papers” only one table is shown (which is the first 

table displayed in “List of Papers”) and that there is the possibility to add, edit or delete 

one observation. The aim of this page is to give the user the possibility to add, edit or 

delete records that regard papers. An overview of the page is provided by the figure 

below: 

 

Fig.17: Appearance of the page “Managing Papers”. For simplicity and for a better fitting of the image to the 

report, the table is captured with only one observation. 
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As it is possible to notice from Fig.17, initially there are four warnings that help the user 

to correctly utilize the application. Then, there are the three classic buttons “New”, “Edit” 

and “Delete”, which work as already described in the previous tables. Compared to the 

table displayed in “List of Papers”, the table represented in Fig.17 contains the same 

information with the unique addition of the column “Abstract”, which shows the abstract 

of the paper. One feature of the application which is present in this page is that, when the 

user deletes one paper, after reloading the application, the connected observations of the 

same paper in the other pages of the group “Managing” ( “Managing Authors”, 

“Managing Keywords”, “Managing Contents” ) are deleted as well. At the same time, 

when a new paper is added, the application automatically creates one observation with 

the title of the paper in the tables of the page “Managing Keywords” and “Managing 

Contents”. Therefore, when the user goes in these pages to add the keywords and the 

contents of the new paper, he does not have to create a new paper and choose it from the 

list of papers available, but he only has to edit the already created observation, adding the 

desired information. In order to see the new observation in the other table, the user must 

reload the Shiny Application with the appropriate button placed on the top of the 

application. Both these two features are time-saving for the user. 

MANAGING AUTHORS 

The second page of this group is “Managing Authors”. On this page, the user can modify 

all the information related to the authors of the papers. Any change made on the author’s 

information will be reflected in the second table of the page “List of Papers”  The figure 

below shows the page: 
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Fig.18: Appearance of the page “Managing Authors”. For a better fitting and comprehension of the figure, not the 

entire page is reported in the figure.  

 

The table of Fig.18 is the representation of the MySQL table “tbl_paper_author”. Not all 

the columns of those tables are represented. Indeed, the columns containing the ID of the 

observation, the ID of the paper, the ID of the author and the ID of the two affiliations are 

not displayed, because they are not useful for the user. It is possible to notice that also 

this table has three buttons for the classic three operations that the user can do. Moreover, 

a warning clarifying to the user how the application works and the meaning of a binary 

variable is printed. 

MANAGING KEYWORDS 

The third page of the group “Managing” is “Managing Keywords”. The table placed on 

this page reflects the MySQL table “tbl_paper_keyword”. In this page, the user can add, 

edit or delete the keywords of a paper. Any operation in the table of this page will be 

reflected in the third table of the page “List of Papers”. An overview of the page is 

provided by the figure below:  
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Fig.19: Appearance of the page “Managing Keywords”. 

 

As it is shown in Fig.19, the structure is the same as all the other pages of this group 

previously described. Also in this case, the information about the IDs are hidden. The 

user can write the keywords separating the characters with “ ; ” or with space. In terms of 

the analysis that will be performed in the next group of pages with the word cloud, this 

has no difference. Then, if a paper has no keyword, the user can leave the observation of 

the paper and avoid filling the column “Keyword”. Also this has no impact on the word 

cloud analysis. 

MANAGING CONTENTS 

The last page of this group is “Managing Contents”. It contains the table which 

corresponds to the MySQL table “tbl_content”. The structure of this page is the same as 

the previous ones of the group “Managing” and it is displayed in the figure below: 
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Fig.20: Structure of the page “Managing Contents”. 

 

Also this page is characterized by the same structure of all the previous ones. There are 

only two things which are important to highlight: first at all, “tbl_content” is made of 45 

columns. Obviously, it is impossible to represent all of them in the table. Therefore, the 

variables shown are the first six (excluding, as in the previous cases, the IDs). However, 

when the user adds or edits an observation, he has the possibility to fill all the variables, 

still excluding the IDs, which are computed automatically (as in the tables of the other 

pages). The second important observation is about the way of adding the data for all those 

variables which admit more than one character ( they are highlighted by the wording 

“list”).  As it is shown in Fig.20, the characters must be separated by a “ ; ” followed by 

a space. If the user separates the observation only with “ ; ” forgetting the space, this will 

affect the content analysis because the separator set in the R code for the analysis is a 

semicolon followed by a space. 

Before moving to the next chapter, a final consideration has to be done. The application 

is developed with the idea that the user adds one overall observation at a time. Therefore, 

the user has to follow this path: first, check if the project exists. If not, he can create a 

new one. Then, he checks if the affiliation, journal and authors are already in the database. 
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Otherwise, he can create new records. Then, he moves to “Managing Papers” and he can 

add information about the paper. After this, he moves to the “Managing Keywords” and 

“Managing Contents” pages to fill the already created row with the values desired. If the 

user follows this path, there will not be any problem with the application.  

7.3 ANALYSIS 

Two different types of analysis are performed by the application: bibliometric analysis 

and content analysis. They are explained in the next subchapters. 

7.3.1 BIBLIOMETRIC ANALYSIS 
 

The bibliometric analysis group contains five pages, the first one realizes a word cloud 

while all the remaining four provide a scatterplot. Each page is well analysed in this 

chapter. 

WORD CLOUD 

A word cloud is a visual representation of keywords or tags used in a website or in a 

generic text file. The single words are represented in different font sizes: the bigger is the 

word represented the higher is its importance/frequency. The word cloud is a very 

powerful tool that gives to the user the possibility to perceive immediately the most 

important terms. The application realized a word cloud for the keywords of all the papers 

that are published during a certain period, selected by the user. The figure below shows 

how the page appears to the user: 
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Fig.21: “Wordcloud” page. 

 

The goal of the analysis is to provide the user an immediate perception of the most 

frequent words in the papers published during a certain period. As it is possible to see 

from Fig.21, at the left-hand side of the page the user finds the “sidebarPanel”, which 

contains all the parameters that the user can set. In particular, first, the user sets the initial 

and the final year of the period he wants to analyse. Then, he can select the minimum 

frequency that a word must have to appear in the word cloud. Next, the user can choose 

the maximum number of different words that will be part of the word cloud. When the 

user clicks the action button “Change” the graph is plotted. Below the graph, a table that 

shows the words that are part of the word cloud (with their frequencies) is provided. The 

table has the same style and the same features of all the other tables already described for 

the previous groups of pages, apart from the three action buttons “New”, “Edit” and 

“Delete”. All the tables that are part of both the analysis share the same style and features. 

The user can change the minimum frequency by moving the value of the first slider. He 

can change the maximum number of words plotted in the cloud by moving the value of 



 

60 

 

the second slider. If the user selects a minimum frequency higher than the values 

computed, a warning message appears above the slider of the minimum frequency, 

stating: “Please select a minimum frequency lower than the maximum value in the table”. 

The word cloud and the table immediately change when the user moves one value of the 

two sliders. If the user wants to change the period of analysis, after selecting the new 

years he has to click on the button “Change” to update the graph and the table. Finally, 

the user has the possibility to download the word cloud realized, by clicking on the action 

button “Download Plot” and to download the table containing the words and frequencies, 

in a CSV format, by clicking on the action button “Download Table”. From the example 

in Fig.21, it is possible to see that the plot and the table are part of the “mainPanel” and 

placed to the right-hand side. Since the word “talent” is the biggest, it has the highest 

importance (highest frequency). This can also be read from the table below the word 

cloud.  

The structure of all the different tools for both the analysis is always the same. The user 

will find on the left-hand side of the page all the instruments for setting the parameters of 

the analysis and for downloading the outputs. On the right-hand side of the page, he will 

find the outputs of the analysis (graphs and tables). The constant structure of the tools for 

the analysis allows the user an easier and quicker understanding of how the application 

works. 

SCATTER PLOT PAPER 

A scatter plot is defined as a graph where the values of typically two variables are plotted 

along two axes, using Cartesian coordinates. The values are displayed with points. A 

regression line or a simple line which links all the points can be added. The scatter plot is 

used to highlight the possible trend and relationship among data. In all the scatter plots 

realized by the platform, the variable on the x-axis is the period of analysis. The value of 

the y-axis depends on the variable analysed. All the scatter plots provided by the 

application have the same style: blue points connected by a thinner blue line. 

The goal of the analysis through the scatter plot of papers is to understand how the number 

of papers published changes over time. The figure below shows the aspect of the page: 
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Fig.22:  Appearance of the page “Scatter Plot Paper”. 

 

As it is possible to notice from Fig.22, the page has the same layout of the “Word Cloud” 

previously described: outputs of the analysis on the right-hand side, parameters that have 

to be set and download buttons on the left-hand side. When the user selects the period 

analysed, using the “Initial Year” and “Final Year” select boxes, two outputs are created: 

the first one is the scatter plot where, as the title suggests, is represented the trend of the 

number of papers published during the period analysed. The x-axis shows the years of the 

analysis while the y-axis shows the number of papers published each year. The second 

output is the table placed below the scatter plot, which shows the same information about 

the graph: for each year is reported the number of different papers published. One row 

corresponds to one year. When the user changes the period of analysis, both the plot and 

the table are immediately updated. Finally, there are two buttons which provide to the 

user the possibility to download the scatter plot (“Download Plot”) and to download the 

table in CSV format (“Download Table”).  
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SCATTER PLOT AUTHOR 

On this page is analysed the number of different authors which publish a paper during a 

period specified by the author. From now on, for the remaining three pages of the group 

“Bibliometric Analysis”, the figure which shows the structure of the page is included only 

in the Annex (Fig.39) because it is completely the same as the page “Scatter Plot Paper”.  

On the left-hand side, the user selects the initial and the final year of the analysis. On the 

right-hand side, the classic two outputs are displayed. First, the scatter plot, with the title 

“Number of Different Authors per Year” is presented. On the x-axis of the graph, there 

are the years of the time period, while on the y-axis is displayed the number of different 

authors per year. The second output is the table placed below the graph, which shows 

different information: it gives to the user an indication about the number of different 

papers published by each author which belongs to the analysis done. By default, authors 

in the table are sorted by alphabetic order. Finally, the user has the possibility to download 

both the scatter plot and the table with the two buttons placed on the left-hand side of the 

page. 

SCATTER PLOT JOURNAL 

The goal of this analysis is to understand how the overall number of different journals 

where authors publish change over time. On the left-hand side, the user sets the beginning 

and the end of the analysis. On the right-hand side of the page, a scatter plot and a table 

are automatically printed. The scatter plot shows the trend of the number of different 

journals. On the x-axis, there are the years of the period of reference, while on the y-axis 

are represented the number of journals. The table below the graph shows the number of 

different papers that are published in each journal which falls into the period of analysis. 

The table is sorted by alphabetical order of journals. The user has the possibility to 

download the plot and the table, using, respectively, the “Download Plot” and “Download 

Table” buttons placed on the left-hand side of the page. The figure which provides an 

example of this page is put in the Annex (Fig.40). 

SCATTER PLOT IMPACT FACTOR 

The goal of this analysis is to provide the user insight into the change of the trend of the 

average impact factor during a specific period. On the left-hand side, the user selects the 
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period he desires, with the classic select boxes. On the right-hand side, the scatter plot 

and the table are automatically printed. The x-axis of the scatter plot contains the years 

of the analysis. The y-axis shows the average of the impact factor of all the journals in a 

specific year, rounded at 2 significant digits. The table below the graph presents all the 

journals, which fall in the period analysed, and their impact factor. It is possible to notice 

that one journal may appear more than one time. This is correct, because one journal may 

have improved or worsened its impact factor during the period analysed, since the impact 

factor is a yearly measure. The observations in the table are sorted in descending order 

by the value of the Impact Factor (IF) of the journal. The user has, as always, the 

possibility to download both the plot and the table using the buttons placed on the left-

hand side of the page. A figure showing an example of this page is present in the Annex 

(Fig.41). 

7.3.2 CONTENT ANALYSIS 
 

The analysis of the content of papers is divided into five pages: “Methodology”, “Data 

I”, “Data II”, “Research Definition” and “Talent”. Each page contains some graphs and 

tables which are all built from the variables of the MySQL table “tbl_content”. Each page 

is well analysed in this chapter. The structure of the style of the graphs and the layout of 

the page is the same in all the content analysis and consistent with the “Bibliometric 

Analysis”. 

METHODOLOGY 

This page focuses on the analysis of the methodologies used. It contains five different 

analysis: 

Type of study 

The goal of this analysis is to represent the different types of study of the papers published 

in a certain period, exploiting a bar plot. A bar plot is defined as a graph which represents 

categorical data with rectangular bars of different heights, depending on the value that 

they represent. An example of this analysis is provided by the image below: 
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Fig.23: “Type of Study” analysis. 

 

As it is possible to notice from Fig.23, on the left-hand side the user has the classic panel 

where he can set the years, for determining the period of the analysis, and the two buttons, 

for downloading the desired output. On the right-hand side, the bar plot is placed. On the 

top, there is the title of the graph (“Type of study per year”). On the x-axis, there are the 

years which are part of the analysis, while on the y-axis is represented the number of 

times (frequency) a specific study is done. Then, on the right-hand side of the graph, a 

legend explaining the meaning of each bar is placed. An example of the interpretation of 

the graph is the following: considering, for instance, the year 2014,  one paper has a type 

of study “Mixed”, one paper has a type of study “Qualitative”, while the remaining two 

papers published in 2014 have a type of study of “Quantitative”. Below the graph, a table 

that summarizes the frequency of each type of study per year is placed. By default, it is 

sorted in ascending order by year. As in all the previous analysis, the first thing the user 

has to do is to define the time period with the two select boxes. Then, the graph and the 
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tables are automatically printed. As soon as the user changes one value of the years, the 

two outputs immediately react and update themselves. 

Methodology 

The goal of this analysis to show how many times a type of methodology is used per year, 

through a barplot. The methodology can be of two types: “Deductive” or “Inductive”. The 

style of the analysis and the type of outputs are the same as the previous analysis. 

Therefore, only the description of the analysis is present here, while a figure showing an 

example of the analysis is placed in the Annex (Fig.42). The user has, on the left-hand 

side, the boxes for selecting the period and the buttons to download the outputs. On the 

right-hand side, the graph and the table are placed. The title of the graph is “Methodology 

per year”. The x-axis and the y-axis are the same as the previous analysis (respectively 

“Year” and “Frequency”). A legend which helps the user to distinguish the two type of 

methodology is placed on the right-hand side of the graph. Below the graph, the classic 

table which summarizes the methodology per year, with its frequency, is provided. It is 

sorted by ascending order of years. 

List of methods 

The goal of this analysis is to provide the user insight into the most used methods of 

content analysis during a specific period. In this case, the output is only one table which 

is built from the column  “ListofMethods”. It contains the different methods applied to 

one paper, separated by a semicolon and a space. An example of this analysis is provided 

by the figure below: 

 

Fig.24: Example of the “List of Methods” analysis. 
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As it is possible to notice from Fig.24, on the left-hand side the classic panel is placed. 

On the right-hand side, the unique output, the table, is printed. The table has, as the first 

column, the name of the methods used by the papers which fall into the period analysed. 

The other columns are the years of the analysis. The last column, “Total”, gives to the 

user an indication about how many times the specific method has been used over the 

period considered. The rows represent the methods considered in the analysis. Only one 

download button is placed because only one output is realized by this analysis. 

List of techniques 

The goal of this analysis is to provide the user insight into the most used techniques for 

the analysis of the content of one paper, during a specific period of time. The style of this 

analysis is identical to the previous “List of Methods”. First, the user selects the time 

period of the analysis. Then, a table is printed. Rows represent the type of techniques 

used. The first column enlists the name of the techniques, while the remaining columns 

are the years of the analysis, with the unique exception of the last column, which is used 

to compute the total number of times a technique has been used in a certain period. An 

example of this analysis is provided in the Annex (Fig.43). 

Levels of Analysis 

The goal of this analysis is to give to the user an indication about the most used levels of 

analysis of papers, during a specific period of time. The style of this analysis is identical 

to the previous “List of Methods” and “List of Techniques”. First, the user selects the time 

window of the analysis. Then, a table is printed. Rows represent the levels of analysis 

used. The first column enlists the name of them, while the remaining columns represent 

the years of the analysis, with the unique exception of the last column, which is used to 

compute the total number of times a certain level of analysis appears in a certain period. 

An example of this analysis is provided in the Annex (Fig.44). 

DATA I 

This page provides four types of analysis which are now explained in detail. 

Source of Data 
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The goal of this analysis is to provide the user insight into the most common source of 

data of one paper, during a specific period of time. The style of this analysis is the classic 

panel for inputs and a unique table as output. First, the user selects the time period of the 

analysis. Then, the table is printed. Rows represent the data source used for the papers 

analysed. The first column shows the name of the data source, while the remaining 

columns are the years of the analysis, with the unique exception of the last column, which 

is used to calculate the total number of times a data source appears in a certain period. 

Since this analysis is a standard one, an example of it is provided in the Annex (Fig.45). 

Size of the Sample 

The goal of this analysis is to provide the user a boxplot of the distribution of the different 

sizes of samples during the period analysed. The boxplot is built using five summary 

numbers: 

1. The minimum value of data, excluding outliers (in this case, an observation is an 

outlier if it is lower than the first quartile minus 1.5 times the difference between 

the third quartile and the first quartile). 

2. The first quartile, defined as that number which represents 25% of the ordered 

data. 

3. The median, which is the middle value of the ordered dataset. 

4. The third quartile, defined as that number which represents 75% of the ordered 

data. 

5. The maximum value of data, excluding outliers (in this case, an observation is an 

outlier if it is higher than the third quartile plus 1.5 times the difference between 

the third and the first quartile). 

An example of this type of analysis is provided by the figure below: 
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Fig.25: Representation of the boxplot analysis for the size of the sample. 

 

As it is possible to notice from the Fig.25, the plot contains one boxplot for each year 

analysed, placed on the x-axis. Each boxplot has a different colour, in order to distinguish 

one year from another. The meaning of each colour is communicated through the legend 

placed on the right-hand side of the plot. When the user changes the years of the analysis, 

the boxplots are immediately updated. The numbers represent the size of the sample, as 

it is stated on the y-axis. The length of the lower tail is equal to the value computed for 

understating if there are outliers or not (the first quartile minus 1.5 times the difference 

of the third and first quartile). The same for the length of the higher tail (computed as the 

third quartile plus 1.5 times the difference between the third quartile and the first quartile). 

The lower line of the box is the first quartile, the thicker line in the middle of the box is 

the median and the higher line of the box is the third quartile. As always, the user has the 

possibility to download the plot with the appropriate button.  

Country 

The goal of this analysis is to provide the user insight into the country of the talent. In 

order to do this, three outputs are used: a classic bar plot, a classic table and one map 

which highlights with different colours, according to the frequency, the countries of the 

talent. An example is provided by the figure below: 
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Fig.26: Example of the analysis of “Country”. 

 

Fig.26 shows the three outputs realized: the bar plot, the table and the map. The starting 

point is always the same: on the left-hand side, the user selects the period of the analysis. 

The bar plot is used to give to the user an indication about the type of the country of the 

talent: it can be “Single” or “Multiple”. It represents the frequency (y-axis) of each type, 
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for all the years of the analysis (x-axis). Then, below the graph is printed a table which 

gives to the user an insight into the name of the countries and how many times they appear 

per year and in total, during the period considered. Finally, a world map is printed. The 

countries which are present in the analysis are coloured by a gradient that allows 

distinguishing which country appears the most and which country appears the least. For 

example, from Fig.26, it is easy to understand that the UK is the most present country in 

the analysis, while China is one of the least. In this case, the user finds three download 

buttons, one for each output of the analysis. 

Continent 

The goal of this analysis is practically the same as the goal of the “Country” but referred 

to continents. An example is provided by the figure below: 

 

Fig.27: Example of the “Continent” analysis. 

 

The bar plot provides an indication of the type of continent: it can be “Multiple” or 

“Single”. On the x-axis, there are the years of the analysis, while on the y-axis the 

frequency. Below the plot, there is the table which shows the frequency of appearance of 

each continent per year and in total. The starting point is always the set-up of the period 

by the user with the classic select boxes. The two download buttons are present. 
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DATA II 

This is the third out of five pages of the content analysis. It provides five studies that are 

now well explained: 

Sector of the Company 

The goal of this analysis is to provide to the user the information about the type of the 

sector of the company and the list of the sectors, with an indication about the frequency 

of appearance in a certain period of time. The figure below shows an example: 

 

Fig.28: Example of the “Sector” analysis. 

 

As it is possible to notice from Fig.28, the two outputs of the analysis are the classic ones: 

a bar plot for the type of the sector, with years on x-axis and frequency on y-axis, and a 

table with the list of the name of the sectors, which include also a “Total” column. The 

user can select the period of the analysis and download the two outputs with the 

appropriate buttons. 

Size of the Company 



 

72 

 

The goal of this analysis is to show to the user the different types of the size of the 

company (if it is “Single” or “Multiple”) and to understand which are the most common 

sizes in the period analysed. The first goal is reached with the classic bar plot, while the 

second goal is reached with the classic table. They are the same type of those previously 

described for the analysis of the “Sector of the Company”. An example of it is placed in 

the Annex (Fig.46). 

Type of the owner of the Company 

The goal of this analysis is to show to the user the different types of the owner of the 

company (if it is “Single” or “Multiple”) and to understand which are the most common 

types in the period analysed. The first goal is reached with the classic bar plot, while the 

second goal is reached with the classic table. They are the same type of those previously 

described for the analysis of the “Sector of the Company”. An example of it is placed in 

the Annex (Fig.47). 

Type of the Scope of the Company 

The goal of this analysis is to show to the user the different types of the scope of the 

company (if it is “Single” or “Multiple”) and to understand which are the most common 

types in the period analysed. The first goal is reached with the classic bar plot, while the 

second goal is reached with the classic table. They are the same type of those previously 

described for the analysis of the “Sector of the Company”. An example of it is placed in 

the Annex (Fig.48). 

Non-Profit Company 

The goal of this analysis is to provide an answer to the following question: “Is a company 

no profit ?”. In order to reach this goal, a bar plot is used, as it is shown in the example 

below: 
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Fig.29: Example of the analysis of the question: “Is the company non-profit?”. 

 

As it is possible to notice from the Fig.29, an answer to the question can be easily found 

looking at the bar plot: the pink bars represent the number of profit companies, while the 

light-blue bars represent the non-profit companies. As in all bar plots, on the x-axis, there 

are the years while on the y-axis there are the frequencies. Below the bar plot, a table 

showing the frequency is printed.  

RESEARCH DEFINITION 

This is the second to last page of the content analysis. It allows the user to perform four 

analysis: 

Explicit Research Question 
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The first analysis is about answering the following question: “Is there an explicit research 

question?”. The possible answers are: “Yes” or “No”. An example of this analysis is 

provided by the figure below: 

 

 

Fig.30: Example of the analysis for answering to the question: “Is the research question explicit?”. 

 

As it is possible to see from the Fig.30, for the user is enough a look at the bar plot to find 

the answer to the question and how many times a certain answer appears per year. 

Moreover, below the graph, there is the classic table which provides the same information 

but in a different way. The rows of the table are sorted by ascending order of the year. 

The user has to select the years of the analysis and can download the plot and the table in 

CSV format (as in all the analysis). 

Research Aim 
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The goal of this analysis is to answer the following question: “Is there a research aim?”. 

Two answers are available: “Yes” or “No”. The tools used for answering the question are 

the same as those previously described for the analysis of the “Explicit Research 

Question”: a bar plot and a table. Therefore, an example is provided only in the Annex 

(Fig.49). 

Focus of the Research 

The aim of this analysis is to provide the user indication of which are the most frequent 

focus of the research for a certain period. In order to do this, a table is used. It is 

represented in the figure below: 

 

Fig.31: Example of the analysis of the focus of the research. 

 

The first peculiarity which is possible to notice from Fig.31 is that one row has a “NA” 

as the value of the “List of the Focus” column. This does not mean that there is a mistake. 

It means that one observation of the content table placed in the page “Content 

Management” of the group “Management” has no value for the column “List of the 

Focus”. Therefore, the user should find that observation and add the value at that column, 

if he wants to remove the space. Then, the structure of the table and the main panel placed 

on the left-hand side are the typical ones. 

Academic Theories 

The first goal of this analysis is to answer the following question: “Does the academic 

theory exist?”. Two answers are available “Yes” or “No”. The second goal of the analysis 

is to provide to the user the list of the academic theories which are in the analysis, with 

the indication of their frequencies per year and in total. An example is provided by the 

figure below: 
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Fig.32: Example of the study done on academic theory. 

 

As it is possible to notice from Fig.32, the structure is the classic one: the user selects the 

years and then the bar plot is printed for answering to the first question, while the table is 

shown for addressing the second goal. It is possible to notice from the table that there are 

11 observations where it seems that there is no academic theory. However, 10 out of 11 

are because of that reason, while 1 out of 11 is because there is no answer to the question. 

It is possible to notice this by looking at the bar plot in the year 2011: it is supposed to 

have only two bars (one for “Yes” and one for “No”). However, a third, pink and not 

specified bar is represented. Also in this case the user should go back to the table of 

contents in “Managing Content” in the group “Managing” for fixing the observation. 

TALENT 

This is the last page which belongs to the “Content Analysis”. It provides six analysis on 

the aspects which strictly regard the talent and its management: 

Definition of Talent  
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The first analysis is done to answer the question: “Does the talent exist?”. Three answers 

are possible: “Yes-direct”, “Yes-indirect” and “No”. The tool used to answer to this 

question is the classic bar plot, as it is shown in the example below: 

 

Fig.33: Example showing the tool used to the question: “Does the talent exist?”. 

 

As it is possible to see from the Fig.33, there is still an observation which has not been 

defined well. The user can find an answer to the question by looking at the bar plot or 

looking at the table. 

Source of Definition 

The aim of this analysis is to provide to the user an indication about the source of the 

definition and how many times a specific source appears in the time window selected by 
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the user. In order to address this aim, a classic table is provided, as it is shown in the 

example below: 

 

Fig.34: Example of the analysis on the source of the definition of talent. 

 

After the selection of the period by the user, done with the two select boxes on the left-

hand side, the table of all the sources of the definition is printed. It provides an indication 

of the source of definition used each year and during the period considered. The user can 

download the CSV table with the appropriate download button. 

Definition of Talent Management 

The aim of this analysis is to answer the following question: “Does the talent management 

exist?”. Three answers are possible: “No”, “Yes-direct” and “Yes-indirect”. The tool used 

and the appearance of it is completely equal to the one used for the “Definition of Talent”. 

An example is placed into the Annex (Fig.50). 

Source of Definition of Talent Management 

The aim of this analysis is to provide to the user the list of all the sources used for the 

definition of talent management which fall into a certain period of time. The tool used 

and its appearance is the same as the one used for the “Source of Definition” described 

previously. Therefore, the example is placed only in the Annex (Fig.51). 

Discussion of Practices 

The aim of this analysis is to answer the following question: “Does the talent management 

practice exist?”. Two answers are possible: “No”, and “Yes”. The tool used and the 
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appearance of it is completely equal to the one used for the “Definition of Talent”. An 

example is placed only in the Annex (Fig.52). 

Source of Definition of Talent Management 

The aim of this analysis is to provide to the user the list of all the practices used for talent 

management, which fall into a certain period of time. The tool used and its appearance is 

the same as the one used for the “Source of Definition” described previously. Therefore, 

the example is placed only in the Annex (Fig.53). 

7.4 REPORTING 

This is the last page of the application. It enables the user to download a report of the 

analysis done through the section “Analysis”. The page is divided into four blocks: 

SET-UP INFORMATION 

The first part of the “Report” page gives to the user the possibility to specify some basic 

information that will be part of the document that will be created. The figure below shows 

the possible fields the user can fill: 

 

Fig.35: Example of the set-up information the user can add to the report. 

 

As it is possible to see from Fig.35, the first thing the user can add is the title of the report. 

Then, he can specify the author, the date of realization of the analysis, the time period 
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that the analysis considers and finally he can add a long comment about the analysis 

performed. A very important thing is that, when the user selects the time period of the 

analysis, it must be consistent with the period selected for the realization of graphs in the 

“Bibliometric Analysis” and “Content Analysis”. If the two periods are different, the graph 

or table included considers the period as the one used for the creation of the output on the 

appropriate page. As it will be explained better in the next two subchapters, when a user 

selects a graph (or table) to be included in the report, the application goes to the page 

where the graph (or table) has been previously realized and it prints it in the report. The 

page “Report” does not compute any graph, but it simply recalls, if selected, those already 

done in the previous analysis. 

BIBLIOMETRIC ANALYSIS 

This is the second part of the “Report” page. It consists of a panel of checkboxes that give 

to the user the possibility to tick the graphs or tables he wants to include in the report. 

The figure below provides an example of this part: 

 

Fig.36: Example of the second part of the “Report” page. 

 

On the left-hand side of the panel shown by Fig.36, there are all the checkboxes that 

regard the graphs realized in the bibliometric analysis. On the right-hand side of the panel, 

there are the checkboxes of all the tables realized in the bibliometric analysis. The user 

can select the checkbox of the graphs or tables he wants to include in the report. When a 

graph or table is ticked, the application checks if it has been realized in the page 

“Bibliometric Analysis”. If the application finds the graph or the table, it is included in 

the report. Otherwise, nothing is printed. Therefore, the user must be aware of two things: 
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1. In order to be included in the report, a graph or a table must be previously 

computed in the page “Bibliometric Analysis”. 

2. The table or graph included is the one created in the page “Bibliometric Analysis”. 

Therefore, the parameters of the graph (or table), such as the period of analysis, 

the frequency of the word cloud of the maximum number of words are those 

specified when the graph (or table) has been realized.  

CONTENT ANALYSIS 

This is the third part of the “Report” page. It consists of a panel of checkboxes that give 

the user the possibility to tick the graphs or tables he wants to include in the report from 

the “Content Analysis” page. The figure below provides an example of this part: 
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Fig.37: “Content Analysis” panel of the page “Report”. 

 

The panel of Fig.37 is divided into five parts, one for each page of the group “Content 

Analysis”. There are all the graphs and tables that the user can realize in the “Content 

Analysis”. The functioning is the same described for the previous panel: if a checkbox is 

ticked, the corresponding output is included in the report, if it has been previously 

realized. The two considerations done for the “Bibliometric Analysis” are still valid here: 
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1. In order to be included in the report, a graph or a table must be previously 

computed in the page “Content Analysis”. 

2. The table or graph included is the one created in the page “Content Analysis”. 

Therefore, the parameters of the graph (or table), such as the period of analysis, 

are those specified when the graph (or table) has been realized.  

FORMAT 

The last part of the “Report” page is the panel shown in the figure below, which gives to 

the user the possibility to choose the format of the report: 

 

Fig.38: Last part of the page “Report”. 

 

As it is possible to see from the Fig.38, the user can choose between two formats: 

“HTML” or “Word”.  When the user has chosen the format, he can download the report 

clicking on the download button “Generate Report”. The generation of the report could 

require a certain amount of time, which depends on the number of graphs and tables 

selected and on the computational power of the laptop. 
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8. CONCLUSION 

The “Talent Analyzer” application provides the possibility to perform two types of 

analysis also for users who do not have specific knowledge of R and programming. 

Personally speaking, the development of the platform helped me to improve the 

knowledge of R software that I have acquired during the master’s degree at the 

“Università degli Studi di Bergamo” and, above all, during the master’s degree at the 

“Universitat Politècnica de Catalunya”. I had the possibility to dig into the field of 

bibliometric analysis which I did not face during my university route. Moreover, I 

explored more in detail the concept of “Data Analysis” which I consider really interesting,  

also for future employment. When I was choosing the master’s thesis,  I was looking for 

a project which gave me the possibility to develop something concrete, and which was 

not only a study. I can say that I reached my target with the development of this platform. 

Apart from the technical skills regarding R programming and MySQL, during the 

development of the platform I really improved also my soft skills, above all the problem 

solving: I faced several problems that I solved in different ways, which goes from the 

dialogue with my supervisor with the goal to find another path, to the deep researches in 

the R and MySQL community websites. I did not limit myself to execute the project of 

the platform that my supervisor gave it to me, but I always tried to find some 

improvements, proposing alternatives and additional features. I am really satisfied with 

myself about this project which I consider the perfect crowning to my university career. 

For concluding this work, I would like to suggest some possible improvements for the 

application, which can be grouped into two categories: those regarding the programming 

side and those regarding the use of the application. 

Starting from the first category, the first improvement which I suggest is to streamline the 

code which realizes the application, introducing the so-called “Modules”. If someone 

wants to see and analyse the code, he will find around 5,000 lines of code. Therefore, the 

interpretation process may result difficult. A solution is to use “Modules” that are defined 

as small pieces of the application which are called by the main R script when it is 

necessary. In this way, the user can analyse better each function and see how the different 

modules interact among each others. 
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Then, in order to improve the speed of the application, would be interesting to understand 

which parts of the Shiny App are the slowest, in order to set a priority list. To do this the 

packages “profvis” provides a function with the same name which generates a report made 

of two graphs: one which shows how many time and memory each line of the code 

requires to execute and a second one which is a visual representation of the results of the 

profiler.  

Considering now the application, one limitation is that the columns which take values 

from other tables of other pages are not editable, as specified in the blue warnings printed 

above some tables. For instance, if the user adds a paper, makes a mistake in choosing 

the journal and he recognizes it after he saved, he has to delete the record and create it 

again. This represents a waste of time for the user which can be avoided by allowing the 

editing of those types of columns. 

Another possible small improvement regards the binary variables. It is common 

knowledge that a binary variable can assume only two values, 1 and 0. However, there 

could be the possibility that not all the users are aware of it. Therefore, would be better 

to display the meaning of 1 and 0 in the table or, at least, limit the range of numbers that 

can be added in the binary fields. In fact, the binary columns admit integer numbers and 

a user could insert a value like “2” or “10” and no mistake or warning would appear.  

When, for instance, a user adds a new journal, he moves to the page “Managing Paper”  

for adding a new paper and from the drop-down menu of the column “Journal” he 

searches the new observation previously added, he will not find it. As it is specified by 

the warnings, when an observation is added and it regards also other tables in other pages, 

in order to see it, the user has to reload the Shiny Application. When the Shiny 

Application is reloaded, it brings the user to the first page ( “Project” ). A first 

improvement would be to leave the user on the page where he is when he reloads the 

application. A second improvement would regard the elimination of the necessity of 

reloading the Application. 

For the correct functioning of the application, is necessary that the user follows a specific 

path: first, he checks if there is the project in the table. If not, he creates a new one. Then 

he checks if the affiliation, author and journal are already in the application. If not, he 

creates what he needs. Then he can add first the paper, then the keywords and finally the 
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content. It is recommended that one overall record is complete before a new one starts. 

This means that the user cannot add first all the journals, then all the authors and then all 

the papers. This could bring problems to the application. This path may represent a 

limitation for some users. 

One possible improvement regards the realization of the word cloud in the “Bibliometric 

Analysis”. If the minimum frequency selected through the slider is higher than the 

maximum frequency displayed in the table, the word cloud is created by adding all the 

terms. Therefore, it would be better that a warning message is printed, rather than a wrong 

word cloud. This is a problem related to the package that creates the word cloud. 

All the select boxes which allow the user to select the period of the analysis in the page 

“Bibliometric Analysis” and “Content Analysis” are created in the same following way: 

the column “Year” of the table of papers in “Managing Papers” is taken and it is used as 

the list of values of the select boxes. However, the main problem is that the list of values 

follows the order of the papers added to the table. Therefore, the years are not ordered. I 

did not find a way of ordering them and this is a point that could be improved. 

The last improvement which I suggest regards an expansion of the power of analysis of 

the application. For instance, the bibliometric analysis could include also a study about 

the number of papers published by the author. Moreover, if some other information 

regarding the papers, such as the number of citations or the H-Index, are collected, the 

bibliometric analysis could provide even more outputs to the user. 
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10. ANNEX 

 

Fig.39: Example of the outputs created during the analysis of the authors. 
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Fig.40: Example of the outputs realized with the analysis on the journals. 
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Fig.41: Example of the outputs that can be realized for the analysis of the impact factor. 
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Fig.42: Example of the analysis done on the type of “Methodology”. 

 

 

 

Fig.43: Example of the analysis of the possible techniques. 
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Fig.44: Example of the study done on the possible levels of the analysis. 

 

 

 

Fig.45: Example of the study on the possible source of data. 

 

 

 

Fig.46: Example of the analysis done on the type of size of the company. 
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Fig.47: Example on the analysis done on the type of owner. 

 

 

 

Fig.48: Example of the analysis done on the type of scope of the company. 
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Fig.49: Example of the analysis done on the existence of the research aim. 
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Fig.50: Example on the analysis done on the existence of the talent management. 

 

 

 

Fig.51: Example of the analysis on the source of the definition of the talent management. 
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Fig.52: Example of the answers to the question: “Does the talent management practice exist?”. 

 

 

 

Fig.53: Example of the analysis done on the types of talent management practices. 


