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Abstract. This paper proposes the use of Kibana and ElasticSearch for the efficient recommendation of job offers to students, in order to allow them to improve their professional career. Both Kibana and ElasticSearch tools are integrated in a self-developed web-system at UNED. By using Kibana, users can
get a graphical representation of the job situation for a time period, which could
indicate them what is the knowledge most wanted by companies. Also the system can let users search for information using keywords within the job offers
stored in the system. This is intended to provide users with a picture of the job
market, which allows them to focus their training on the most demanded professional profiles by employers, or to find hiring trends. For storing all the collected information, ElasticSearch has been deployed in order to perform agile queries from not-structured information, like job descriptions.
Keywords: Academic Analytics (AA); Kibana/ElasticSearch; Visualization,
Education; Professional Career.
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Introduction

In recent years, the production of digital information has raised in the context of employment. One of the key features of this growth is the existence of multiple massive
sources of information, including social networks (such as InfoJobs [4] or Monster
[8]) and Internet services, among others. The use of social networking in education as
a motivating tool and its use to determine the impact of education on labor market
integration is not a new issue. For instance, LinkedIn is employed in [1]. A key topic
associated with the volume of data is the semantic and structural heterogeneity of
such data (structured, semi-structured…). This fact adds additional complexity to the
extraction, processing, and visualization of data, since classical methods cannot be
employed.
This variety of heterogeneous pieces of information gives birth to the Big Data
paradigm, which has a great potential to revolutionize different dimensions of society.
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However, there are still research areas to explore to obtain a higher throughput. In the
field of education, the Learning Analytics (LA) area covers this paradigm.
Our current work is focused on analyzing the students’ learning to improve it or to
make recommendations, but not in the students’ learning process itself. More specifically, our attention is focused at the field of Academic Analytics (AA) in an institutional level, in order to help our University to analyze students’ learning profiles and
academic performance. It is very important for an Institution or University to give
their students the possibility to check the job offers available depending of the level of
knowledge. Also, the administrative staff could carry out this task in order to analyze
the requirements of companies. This can be a starting point for the Institution to perform additional studies in order to improve the employability of students.
Therefore, this paper proposes a self-developed web-system at UNED based on
Kibana and ElasticSearch. It can obtain information from several sources of job offers, such as Infojobs and Monster [8], and make an educational counseling for the
successful employment of students. This is a relevant society challenge, since this fact
increases the students’ possibilities of graduation and professional development.
Kibana [7] allows us to graphically represent a selection of relevant indicators for job
offers. Users in the system can play an active role, since they get a graphical representation of the job situation with relevant information about the job offers, and are also
able to search information of interest by using keywords. This is intended to provide
users with a picture of the job market to adapt their professional career to the profiles
most demanded by employers or find hiring trends, niche specialization, etc.
From the back-end side, job offers are gathered by using both web-scraping techniques and/or by means of APIs, depending of the availability of information in the
sources of information [9]. To manage no-structured or semi-structured information,
ElasticSearch [3] is being broadly employed in the context of Big Data paradigm, for
agile visual queries, like job descriptions. In the LASI 2016 conference, a workshop
about Kibana and ElasticSearch was presented. More information can be found in
[10].
The structure of this paper is as follows: Section II depicts the data extraction and
processing procedures. After that, Section III focuses on the data visualization phase
for the recommendation of job offers to students. Finally, Section IV discusses our
conclusions and suggests guidelines for future work.
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Data Extraction and Processing

The information hosted on the web is normally unstructured, or at most semistructured –in the case that access mechanisms have been provided to developers.
Some websites take advantage of APIs (Access Programming Interfaces). These APIs
operate as a bridge between the users’ browser and the REST services and they allow
getting JSON responses to source’s invocations by using the field selectors. For instance, the LinkedIn API has many restrictions which limit its use. For this reason,
this data collection method is not the most appropriate in some cases, as stated in [2].
Depending on the user’s permissions, several professional on-line networks allow
getting information, such as the actual job position, job requirements, summary description, and so on. This have been the method employed to obtain job offers in the

Infojobs professional network for the current work. In the case of the Monster professional network, a set of scrapping techniques have been employed [9]. Currently, our
system supports both professional social networks. It is intended to be extended with
additional social networks in a nearby future, such as LinkedIn, Twitter, and so on.
The state of the art of the data extraction and processing of information can be found
in [2] and [9].
As for our web-system, the administrator can manage the extraction and processing
of the different sources of information, for instance, starting, stopping or modifying
parameters such as the time between captures. Job offers will be stored in ElasticSearch for a more advanced management of job offers.
Once data is retrieved from its source, our self-developed web-system carefully
preprocesses information to guarantee the quality of the data collection and its later
aggregation [6]. Once a job offer is extracted from the corresponding source of information, this is cleaned and adapted to a new ontology defined in [9] for the educational counselling based on professional indicators. Depending on the professional
social network, the gathered information can have a different level of quality. We
filter all data to keep common information in our dataset, independent from the specific source of information, in order to have common indicators for all the job offers.
The UNESCO’s ICSED [5] education degree levels classification presents a revision
of the ISCED 1997 levels of education classification. These levels of education are
employed for matching job offers to students’ preferences.
On the other hand, we use a relational database to save the data provided by web
crawling tools in a structured way. It has also been considered appropriate the storage
of data in a powerful server of searches, in order to experiment with flexibility which
functionalities and performance this type of product presents when storing and performing searches by text. Within this category we can mention Apache Solr, ElasticSearch, or MongoDB. In these kinds of databases, the information can be stored in
the form of JSON documents, which are indexed so that access to information is
much faster than with relational databases. These are open-source, and can be used for
the most common programming languages by using REST services. They also offer
additional tools that give value and complete the initial product, among others, data
visualization and analysis tools. The most powerful and agile database is ElasticSearch, after studying all of them. ElasticSearch is based on Lucene, so it can be
seen as a powerful search-engine for texts, which can be deployed easily in a distributed way. Additionally, it can handle RESTful services in an efficient way.
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Data Visualization

The final decision of using ElasticSearch compared to any other competitor was also
due to the need to implement a system that offered different graphs that allowed users
to interpret the labor market. This is where Kibana [7], another product of the company Elastic takes part. Kibana eases the analysis and visualization of data thanks to its
intuitive interface, which also offers the power to share or insert control panels. Fig. 1
shows an example of job offers stored in ElasticSearch though the Discover tab of
Kibana.

Kibana only queries data held in ElasticSearch, which acts as both the data store
and the analytics engine. Fig. 2 show a visualization panel, a Dashboard, which has
been fully-integrated from Kibana as a frame in our self-developed web-system. This
panel is totally flexible and adaptable from the Kibana interfaces, as shown in Fig. 3.
When any of the graphics of the panel in use is modified in Kibana, this is automatically updated in the associated frame integrated in our web-system.

Fig. 1. Job offers stored in ElasticSearch by using Kibana (Discover interface) [7].

Fig. 2. Visual dashboard integrated in our web-system.

As an example, Fig. 2 and Fig. 3 show a set of analytics for job offers collected
from the different professional networks that our expert system supports. In both figures, we can observe the ten provinces with more job offers. In this case, Madrid and
Barcelona are the cities with more job offers. The second graphic is related to number
of categories and subcategories of job offers. The “commercial_y_ventas” category is
the one with more job offers and, as the most popular subcategory, we have “comercial”. In Fig. 3, we can observe additional graphics, and other relevant information,
such as the amount of job offers located in the system, and the date of the last offer
captured by the system.

Fig. 3. Visual dashboard located in the Kibana website.

Finally, users can perform free-text searches by employing the powerful ElasticSearch engine from our application, so looking for relevant offers that could be
interesting from his/her point of view. In Fig. 4, an example is shown. In this case, the
user has performed a search using the “Informática” word, and our system has
searched and presented all the related job offers located in the ElasticSearch database.

Fig. 4. Free-text search during the registration process along the job offers stored in ElasticSearch. Example of searching the “Informática” word.
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Conclusions

Learning does not take place in an isolated context, but occurs in a social, cultural and
working atmosphere. For this reason, it is very relevant for our students the analysis
and aggregation of external sources of information from current professional networks. This will help students to guide their education and, therefore, their professional career. For this purpose, several professional sources of information, such as
Infojobs and Monster, are available on the Internet. For this reason, a large amount of
data is currently being obtained from these websites in the field of Big Data, and more
specifically, in the topic of Academic Analytics (AA), as stated above.
This work proposes the use of Kibana and ElasticSearch for the recommendation
of job offers to students to improve their professional career. Both Kibana and ElasticSearch tools are integrated in a self-developed web-system. By using the Kibana
interface, users can get a graphical representation of the job situation during a period
of time, which could indicate them what the most demanded knowledge by companies
is, and search relevant keywords that fit their necessities or preferences. This is intended to provide users with a picture of the job market that allows them to focus their
training on the professional profiles most demanded by employers. To store the collected information, ElasticSearch has been deployed for its ability to perform agile

visual queries from not-structured information, like job descriptions. Both Kibana and
ElasticSearch are fully-connected and integrated with our web system, used for linking job offers and users’ preferences. The recommendation step matches the ontology
proposed in [9] with the common selected indicators for job offers. In addition to this,
users can perform searches with some criteria, such as location, category, and so on.
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