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INTRODUCTION

The aim of the activity described in the present report is to identify how students/graduates
describe and self-assess their own soft skills in their CVs. This process has been carried out
using Natural Language Processing tools supported by the lexicon of soft skills previously
developed in the project (I01). The dataset is composed of a sample of 4479 student CVs
gathered by the partner Universities.

Based on the results obtained from the employers’ survey conducted in the 102, together with
a revisited literature review, the final soft skills list is composed of 17 soft skills. However, a
remark should be done for the skill “Orientation to results”. This skill was not mentioned in
the 101 (“The Soft Skills Lexicon”) and emerged only later, when conducting the employers’
survey. This means that it is not possible to find this skill in “The Soft Skills Lexicon”. As a
result, the CV analysis process has been conducted using 16 Soft Skills.

This analysis of students’ CV belongs to 103, whose ultimate aim is to conduct a skill gap
analysis, comparing the educational offer of the partner Universities with the needs
expressed by the employers (I02) and the self-assessment of the students, as declared in their
CVs. The output of 103 will be the ULISSE training course for soft skills.

METHODOLOGY

The goal of this methodology is to detect and extract textual expressions of soft skills from
student CVs. This has been done using Natural Language Processing (NLP) together with a
lexicon of soft skills (i.e. the expression of soft skills collected in the Soft Skills Lexicon - 101).

We can divide our process into three macro phases: (1) CV Collection, (2) Preprocessing, and
(3) Skill Extraction.

Skill
Extraction

CV Collection Preprocessing

Figure 1 - Student CVs analysis
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CV Collection

During this first phase, each partner collected a set of CVs belonging to students and
graduates. Each CV was anonymized in compliance with privacy laws and respecting sensible
information, by removing any personal data. Only information about students career (or
professional experience), studies (or academic experience) and skills were present on the
CVs.

Preprocessing

The CVs were pre-processed in order to store them in a constituent way. In fact, student CVs
can be written using different formats and languages: this makes impossible to make a
comparison and a statistical analysis of their content. Even though the most common format
is the Europass, each university and each student are free to choose their own format for
their CVs. Furthermore, since some of the CVs are provided in the native language of
students, it has been necessary to translate the documents into English.

For these reasons the following pre-processing steps have been carried out:

Free Text Extraction: All the meta information contained in the CVs (tables structure,
page layout etc.) were removed and only the text was considered for the analysis
Translation: CVs were collected by partners from their countries (Italy, Portugal,
Spain, Latvia) in their own National languages. For this reason, they were all
translated automatically into English

Sentence splitting: The text was split in sentences

Tokenization: The text was split in single words (also called “tokens”)
Lemmatization: For each word, its root form was computed (e.g. men - man, played
- play) in order to make it easier for the phase of skill extraction to detect identical
soft skills that were written in different forms (e.g. problem solving - problems
solving)

The output of this phase is a structured dataset of CVs belonging to the four countries, ready
to be analyzed by the NLP tools in order to detect the Soft Skills according to the 16 labels
identified in the Soft Skill Lexicon, as revised after 102.

Skill Extraction

The aim of this phase is to extract those sentences containing a soft skill. The process was

performed automatically thanks to the use of the Technimeter® and to the lexicon of soft

skills collected in the 101. Following its specific algorithm, Technimeter® is able to extract
relevant entities according to the definition (initial list of expressions) of these entities. In
this case, this definition is represented by the soft skills lexicon.
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After the soft skills were identified in CVs, we counted every time that a student mentions a
specific soft skill. Furthermore, thanks to the preprocessing phase and to the versatility of
the Technimeter®, the method is able to reconduct different expression of the same soft skill
to a unique label (decided by the partners and encoded in the Soft Skills Lexicon). For
example, if a student mentions “proven ability to solve problems”, the Technimeter® reports
the presence of the soft skill “Problem Solving”.

RESULTS

The set of documents collected by the partners is composed of a total of 4479 CVs distributed
across the four countries involved in the project. The total number of CVs per country is

shown in Figure 1.

N. Curricula per Country
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Figure 1 - Number of CVs processed per Country

The soft skills extraction phase gave as a result a total number of 1731 soft skills, of which 90
unique soft skills, without counting the repetitions. These 90 skills (wordings) are referred to
all the 16 soft skills (labels) contained in the Soft Skills Lexicon.

Figure 2 shows the Soft Skills (as expressed by students) ranked by the number of times each
one appears in the CVs analyzed; similarly, Figure 3 shows the same count for the Soft Skills

Labels.
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collaboration
communicate
responsibility
sense of responsibility
work in a team
autonomy -EE————
team work - ———
problem solving -E——————
time management -—
collaborate -—
flexibility -m—
work independent!y -m—
counseling -m—
leadership -m—
self-government -m—
adaptation -
listening -m—
solve problems -mm=
public speaking -m==
stress management -mm
creativity -
meet deadlines -m=
make decisions -m==
professionalism -
working in a team ==
work as a team -
learn quickly -mm
negotiation ==
adaptability ==
positive attitude =
ethics -
confidence =
manage time -m
problem-solving -m
resilience =
empathy =
ability to learn =
interpersonal communication -m
creative thinking -m
work under pressure ‘=
willing to learn-m
conflict resolution =
analytical thinking -®
work in groups -®
team working -®
negotiate &
set priorities -®
spelling ¥
self-esteem &
verbal communication &
emotional intelligence &
active listening -1
effective communication -1
critical thinking -1
face-to-face communication 1
achieve results 1
cooperative learning 1
openness i
self-confidence 1
working as a team 1
self-motivation 1
persuasion -
solve problem situations -
learn tasks -
strategic thinking -
think critically -
use language
build relationships -
assertiveness -
work effectively -
work on multiple projects -
work well in a team
work with colleagues
work with minimal supervision -
concentrate -l
social communication -
conflict management -
manage team work -
coordinate activities -
self-determination -
courage
self-advocate 1
problem analysis
decision-making -
effective cooperation -
pay attention -
emotional self-regulation
manage work -
written communication ! ! ! ! !
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Figure 2 - Ranking of the 1731 Soft Skills (wordings) appearing in the CVs analyzed

Soft Skill
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Soft Skill Label Frequency
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Figure 3 - Ranking of 1731 Soft Skills (labels) appearing in the CVs analyzed

Distribution among the countries

Further analysis can be done studying the differences among countries. Figure 4 shows the
percentage of Soft Skills per Country. For example, the value of 75% for Portugal means that
75% of the Portuguese CVs contain at least one soft skill.

Percentage of Soft Skill per Country
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Figure 4 - Percentage of Soft Skills per Country
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Figure 5 shows the percentage of unique soft skills per Country (i.e. excluding the repetitions
of the skills). For example, the meaning of Latvia’s 86% value is that the students mentioned

in their CVs the 86% of the unique soft skills present in the Lexicon.

N. "unique" Soft Skills per Country

86%

Latvia -

49%

Italy |

29%

Country

Portugal -

Figure 5 - Distribution of “unique” Soft Skills among the countries

Figure 6 shows the percentage of Soft Skill labels in each country. For example, the meaning
of Latvia’s 100% value is that the Latvian students mentioned in their CVs all the 16 soft skills

labels.
N. "unique" Soft Skill Labels per Country
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Figure 6 - Distribution of Soft Skills Labels among the countries
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Finally, figure 7 shows the top 5 Soft Skills and the top 5 Soft Skill Labels per Country.
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