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Abstract

The purpose of this research is to learn how engagement has been measured so far and what new techniques will be used to measure it in the 
future. To this end, firstly, there is a review of all the current research in engagement has been conducted, in addition to a review of the current tradi-
tional techniques used to measure it. Secondly, the concept of Artificial Intelligence has been analyzed and how one of its most common techniques 
(Natural Language Processing) is starting to be used as a new technique to measure engagement. Once the traditional and new techniques had been 
presented, a theoretical differentiation was made between them in order to test the benefits of the latter. The main conclusions were that Artificial 
Intelligence is increasing its fields of action, specifically in the psychology of organizations. In this field, the new techniques allow companies to save 
time in the administration and the conduction of surveys. Moreover, the data reported by AI is less biased than the one that comes from surveys, 
since the data is collected directly and these techniques do not bias the employee when answering the items. As a final conclusion, it is proposed that 
a study be carried out to compare the results of both techniques in real-life companies.
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Objective

The main objective of the research has been to present new 
techniques to measure the engagement variable within the psy-
chology of organizations and to expose which are the main benefits 
compared to traditional techniques.

Introduction

Engagement’s framework

Engagement has been defined as an attitude towards work. It is 
a state in which an employee identifies with a particular organiza-
tion and its goals, and wishes to remain in it as one of its members. 
This denotes personal commitment, and an overall psychological 
state of well-being towards the company. Authors Romero Espíno-
la and Palacini1 describe engagement as a positive, satisfying and 
work-related state of mind, characterized by vigor, dedication and 

absorption. Similarly, Bakker and Demerouti2 indicate that engaged 
employees are energetic (vigor), enthusiastic about their work 
(dedication) and can be fully immersed in their work duties, such 
that they lose track of time (absorption). 

One of the most commonly applied engagement models is the 
Job Demands-Resource (JD-R) model. According to it, there are 2 
types of resources: work and personal resources. The former refers 
to the physical, social or organizational work elements which can 
reduce work demands, and psychological and physiological costs. 
Consequently, there is an improvement of goal accomplishments 
while stimulating personal growth, education and development. 
The second resources are positive resilience self-assessments, 
which refer to individuals' ability to manage and impact their work 
environment. Bakker and Demerouti2 carried out research on this 
model confirming that job resources such as autonomy, social sup-
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port and learning opportunities are strong drivers of engagement. 
In addition, personal resources were also identified as engagement 
predictors.3

Research by Reis, Hoppe, and Schroder4 suggests that the JD-R 
model shows that engagement leads to positive organizational out-
comes. Among these are positive performance, organizational com-
mitment and lower turnover. Recently, low engagement has also 
been considered as a mental health predictor to depressive symp-
tomatology,5 sleep problems,6 and global mental health.7

Advantages of high levels of engagement for companies

Within the potential engagement consequences are positive 
approaches to well-being, global health, and to job performance. 
Moreover, highly engaged employees are more committed to the 
organization, are less absent and have no intention of leaving the 
company compared to those who do not feel engaged. They show 
advantages of positive emotions of sane mental and psychosomatic 
health. Fewer errors are reported and they are less frequently in-
volved in workplace injuries and accidents. They present innovative 
work tendencies and are more likely to have higher effectiveness 
and performance rates. In addition, personal initiative and strong 
motivation to learn is frequent among engaged workers. This sug-
gests that committed workers are both capable and willing to make 
an extra effort.8 A meta-analysis involving nearly 8,000 business 
units from 36 companies9 propose that engagement levels are pos-
itively correlated with business performance (i.e., customer satis-
faction and loyalty, profitability, productivity, turnover, and safety). 
Taken together, these findings suggest that engagement provides a 
significant advantage to organizations, lowering turnover and hu-
man resource costs, and incrementing productivity.10 

Impact of engagement for companies

As a way for companies to avoid the costs derived from turn-
over, strategies must be implemented to retain personnel who bring 
significant value to the company and who exert a great impact on 
the culture, process and economics of the organization.11 Moreover, 
identifying low engagement predictors allows prevention to keep 
such problems from reaching higher levels. For example, 2 low en-
gagement behaviors that can appear before quitting are the desire 
to leave and the intention to retire. One of the strategies consists in 
identifying the reasons for turnover, when and why it starts. There-
fore, showing the engagement levels of the company's employees 
will help to identify those with low levels, and prevention strategies 
can be employed so that they do not end up rotating, maintaining 
the company's productivity and reducing costs.

Traditional evaluation of engagement

The most widely used instrument to measure engagement is 
the Utrecht Work Engagement Scale.12 It has been validated world-
wide and shows favorable psychometric properties. The scale has 

3 major dimensions. The first-dimension concerns vigor, which 
refers to the person’s willingness to devote effort and persistence 
to work when facing problems. The second, concerns dedication, 
which refers to commitment to work, feeling of excitement, inspira-
tion, pride and feeling challenged. The third dimension, absorption, 
refers to concentration and being completely immersed in work, so 
that time perception is distortionated and there is a feeling of dis-
pleasure when leaving work.13

Nevertheless, Artificial Intelligence (AI) techniques are a recent 
incorporation to this research field. Specifically, Natural Language 
Processing (NLP) is being applied to detect companies' engagement 
levels. Although, in order to understand how it is being applied, it 
first requires knowledge on NLP.

Relationship between AI and NLP

Natural Language Processing

The concept of NLP has been exponentially evolutionized from 
1970 to recent years given the large volume of available data. 
Language consists of a generally infinite set of sentences that are 
formed by word-combinations that follow semantic and syntactic 
norms. Language is the action that expresses thoughts and com-
munication between people. It is provided by vocal sound signals 
(voice) and/or by written signals (text). Distinctions can be made 
between Natural Language ​​(NL; English, German, Spanish, etc.) and 
Formal Language ​​(FL; mathematical, logical, etc.).

Natural Language

Refers to the everyday means to communicate with other peo-
ple. It has been developed and organized from human experience, 
being used to analyze complex situations and reason about them in 
delicate ways. The semantic components that reinforce NL add to 
its expressive power and add value as a reasoning tool. Hence, the 
syntax of NL can be easily modeled with the other type of language; 
FL.

Formal Language

Refers to the type of language that humans have developed to 
express specific situations in each area of ​​scientific knowledge. The 
words and sentences of FL are concretely defined (words maintain 
the same meaning regardless of the context). This type of language 
is free of any semantic component outside of its operators and re-
lations. They can be implemented free of ambiguity to structure 
sciences such as mechanics, physics, mathematics, electrical engi-
neering. Within FL, Programming Language is defined as a set of 
elements organized by grammatical rules that allow us to write 
in a technological program. This type of language has 2 essential 
elements: syntax and semantics. Syntax is the correct order of the 
lexical components, that is, the set of rules that define the combina-
tion of symbols that are considered correctly structured elements 
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or expressions. Semantics ensure that each sequence used has a 
correct meaning.

Hence, one of the fundamental tasks of AI is the manipulation 
of NL through computational tools. By joining the programming 
language and NL, we get NLP, which can understand, interpret and 
manipulate human language. NLP use cases are primarily based on 
the application of AI and embedded Machine Learning.14

Artificial Intelligence 

Recents studies by Hirschberg and Manning15 point out that AI 
helps to better understand language through high-performance 
tools and methods. Through data, these new methods allow the 
realization of discourse analysis identifying the syntax, semantic 
information and context.

Although language can be perceived as non-qualitative, special-
ized measuring techniques for communication have been devel-
oped. Earlier communication originated in the world of social sci-
ences, where qualitative measurement techniques were normally 
applied, similar to words and the descriptive. In contrast, the oppo-
site occurs with numbers, which can be measured quantitatively.16 

As Steckler, et al.17 already stated, this differentiation has al-
ready been made. That is that when selecting the techniques with 
which to work, researchers have been splitted in quantitative and 
qualitative, assigning to their investigations one or another de-
pending on the field of work. However, specifically in the field of 
social sciences applied to health, this has triggered a great debate, 
since researchers in these areas consider that their research cannot 
be framed solely in qualitative research, mainly due to its lack of 
validity.

In psychology to evaluate language, as of today only qualitative 
techniques have been used. However, if we only apply the qualita-
tive analysis method without algorithmic learning, nuances of text 
can escape us, this is known as data-driven.18 To solve this problem, 
AI is used, since it learns, automates and links neighboring words 
semantically in a different way in order to have a communication 
context.

Convolutional Neural Networks (CNN) are responsible for this, 
analyzing the words contained in the text, adding one value or an-
other depending on the other words that are accompanied by. So 
that it can be understood, here is an example: in a sentence such 
as "I really want to face this new project, without a doubt I will do 
my best" the AI ​​can detect a 90% level of engagement for the words 
it contains. However, if in the sentence we say "This new project is 
taking away my desire to work" the level will be 30%. In this case, 
the words new and project are two words with a high load of mean-
ing, therefore, the CNN will not evaluate them in the same way if 
they are accompanied by “facing” as if they are accompanied by “re-
moving”. The network will identify in the first case that the person 

is happy and will assign an engagement level of 90, however, if they 
are accompanied by taking away the desire, it will assign a 30 be-
cause the information about the person is negative.

Based on scientific evidence that studies don studies that claim 
that AI can be used beneficially in the field of mental health through 
NLP.19 Semantic analysis is used for the interpretation, comprehen-
sion and manipulation of human language, to automate and train AI 
to prevent mental health problems in employees of different com-
panies. 

Conclusion

Artificial Intelligence is growing its presence in the field of or-
ganizational psychology in order to know the level of employee 
engagement. The new engagement detection techniques will allow 
companies to save time in administration management and deal-
ing with the corrections of the random surveys. The data reported 
by these new techniques will be less biased than traditional sur-
vey data, because through semantic analysis the tool will be able to 
check the level of employee engagement without the need for the 
employee to answer surveys. It would be of great interest to do a 
study comparing the results generated by a traditional technique as 
surveys and a new technique as an AI tool.
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