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Abstract 
 
   As it is well known, tertiary education primarily expects students to develop and practice their intellectual abilities. It does 
not mean, though, that practical expertise is not essential - especially in the case of practice-oriented study programmes. They 
should be designed in accordance with current demand in the given field, as well as with the expectations of the labour market 
so that graduates can tackle possible professional challenges adequately. Unfolding and developing the creative potential of 
a personality can certainly be an important asset in the practice of many professions since creativity is an important driver of 
innovation. To resurrect tourism, the industry worst hit by the restriction measures of the Covid-19 pandemic, introducing 
innovative and creative solutions even seems to be crucial and can be triggered by highly creative professionals. Hence, 
revealing and fostering tourism undergraduates’ creativity should be addressed by the education system. The present paper 
deals with the findings of the research aimed to measure the creativity of tourism undergraduates studying at Constantine the 
Philosopher University in Nitra, Slovakia, based on their personality traits. The results revealed that the Slovakian first-year 
students’ overall creativity score is higher in comparison to the Hungarian reference values. 
 
Keywords: Creativity, estimate, tourism students, personality traits.  

 
1. Introduction  

 
   The importance of creativity for the individuals’ lives as well as the society has been reiterated not only by psychologists 
(Csíkszentmihályi, 2013) but also by scholars of other disciplines, such as sociology and pedagogy (Korez-Vide, 2013). In general, 
it is understood as an ability to come up with “new/novel/original” and “useful/appropriate” ideas (Beták & Sándorová, 2020; Tan 
et al., 2014). Besides, it is also often defined as a complex process, a problem-solving activity resulting in new and valuable solutions 
or ideas (Lim, 2016; Ott & Pozzi, 2010). 
 

The demand for creative professionals in the tourism and hospitality industry has been emphasized by several researchers. 
According to Teodorescu (2015), the economic impact of creativity and innovation in tourism is significant, for integrating creativity 
in production, selling and promotion activities may increase the added value of a tourism product as well as the final consumers’ 
satisfaction. Perederenko (2016), who investigated tourism students’ and their teachers’ opinions, revealed that both groups 
acknowledged that creativity is highly important for the operation in the tourism industry. In particular, the most relevant fields in 
which creative approaches are crucial, identified by tourism teachers, are as follows: Tourism Product Development, Tourism 
Marketing, Planning and Innovation, as well as Customer Relationship Management (Beták & Sándorová, 2020). Besides, the results 
of the same investigation also revealed that the interviewed teachers considered tourism professionals’ creativity to be higher than 
their tourism students’ creativity, although none of the examined groups, (i.e. neither tourism undergraduates nor professionals) were 
perceived as very creative. The given findings triggered further examinations in the field, i.e. estimating the creativity of the tourism 
undergraduates in question.  
 

Methods for measuring creativity can be divided into five groups (Davis, 1997; Wolfe, 1997 in Tóth & Király, 2006), as follows: 
(1) self-characterization, (2) characterization by others, (3) measuring divergent thinking, (4) life-path analysis, (5) identifying 
personality correlates. The method applied in the present research and discussed in the next part of the study belongs to the last group 
since it estimates students’ creativity based on the examination of their personality traits.  
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2. Research Methodology  
 

The aim of the present study was to estimate the creativity of tourism undergraduates pursuing their studies at Constantine the 
Philosopher University in Nitra, Slovakia.  
 

A relatively new instrument used for measuring creative personality traits, namely, the Tóth Creativity Assessment Scale (TCAS), 
was selected to reach the mentioned goal, since, as Tóth and Király (2006) put it, the presence – of a higher than average level – of 
certain personality traits can create favourable conditions for the development of creativity.  The elaboration of the TCAS scale was 
supported by Holmes’ (1976) questionnaire survey and also by another measurement tool, namely the Group Inventory for Finding 
Creative Talent (GIFT) invented by Davis and Rimm (1976). The TCAS gives the total score as a summary of 12 dimensions, as 
follows: Nonconformity, Complexity preference, Risk-taking, Independent thinking, Impatience, Assertiveness, Dominance, 
Curiosity, Activity, Originality, Persistence and Playfulness. The mentioned tool is based on a questionnaire of 72 items, which 
includes a five-point Likert scale for self-description.  
 

The questionnaires were completed by 210 tourism undergraduates in March 2020. However, for the present study, only the data 
collected from 58 first-year students of the Regional Tourism BA study programme were analysed. Choosing this particular sample 
is connected to the intention to use the findings of the Hungarian investigation carried out by Tóth and Király (2006) among students 
of the same age as a framework for reference. The Slovak students’ data (msvk, σsvk) were processed applying statistical measures 
such as mean (m) and standard deviation (σ) and were compared to Tóth’s reference data (mref, σref). 
 
3. Results and Discussion  
 

The total creativity score is the sum of the values assigned to the answers in all the twelve dimensions; hence, higher scores imply 
high-level creativity, drawing on Tóth and Király’s study (2006). Based on the summarized data (see Figure 1), the Slovakian 
freshmen’s total creativity score is higher in comparison to the Hungarian reference values. 

 

 
Figure 1. Comparison of the Slovakian and the Hungarian students’ overall results. Source: Own elaboration (2021) 

There is one exception, i.e. the issue of originality (ORI), whose level is lower in the case of the Slovakian students. Besides, it 
can be seen that in terms of dominance (DOM), the scores of both samples are identical.  
It is also noteworthy to mention that the value of standard deviation (σ) is significantly lower in all the dimension regarding the 
Slovak sample than in the case of the Tóth and Király’s study (Table 1). The only exception is again the issue of originality, where 
the Slovak values are higher (σsvk_male = 6,8; σsvk_female =  7). 
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Table 1. Comparison of the Slovakian and the Hungarian students’ results by dimensions.  
Source: Own elaboration (2021) 

 
Tóth & Király (2006) stresses that originality as the ability to deviate from conventions has been recognized and considered to be 

the most important criterion of creativity for a long time. To find out what might be the reason behind the significantly higher 
differences between the answers within the Slovak sample, we examined the following statements belonging to the given dimension 
more attentively: #10 – Traditional and common solutions are the best; #22 – I often approach things from a diametrically different 
point of view compared to my classmates; #34 – It is difficult for me to come up with a new proposal or idea; #46 – It has already 
happened several times that I have found a solution to a problem that no one else had thought of; #58 – I have felt uncomfortable 
several times in my life because nothing came to my mind when I needed it the most; #70 – It happens that I get more ideas and 
faster than my classmates.    
 

The lowest average value (m) can be seen (Table 2.) in the case of the ORI statement #58 (-1) and the highest value was reached 
by ORI item #46 (0,8). Controversially, the most frequently selected answer to both statements was agree; it means that on the one 
hand, a large number of students claimed that they were able to come up with new ideas, while, on the other hand,  a lot of respondents 
admitted that they had felt uncomfortable because nothing original came to their mind. Consequently, the values of the standard 
deviation (σ) are much higher than in the case of other dimensions.  
 
 

Table 2. Scoring within the dimension of originality. Source: Own elaboration (2021). 

 
In addition to the dimension of originality, the obtained data were examined and compared within the other eleven aspects, as well. 

The following section contains the description of the given personality trait and the discussion of the findings.  
 
Nonconformity (NON) 
 

Although the following conventions are usually recognised by society, it often prevents the emergence of new, unusual things or 
ideas. As it is shown in Table N. 2, the nonconformity level of the investigated, both female and male tourism undergraduates 

Item number 10 22 34 46 58 70 

Scoring inverse positive inverse positive inverse positive 
m 0,1 0,5 0,4 0,8 -1 -0,2 
σ 1,1 1 1,2 1,1 1,1 1 
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(msvk_female = 10,2; msvk_male = 12,5) is higher than in the case of the Hungarian respondents (mref_female = 7,4; mref_male = 
9,1).  Also, in both examinations, the degree of non-conformity is lower in the case of female students.  
 
Complexity preference (COM) 
 

Creative individuals long for a novel, unusual stimuli. They are interested in complex problems and they perceive them as a 
challenge, as a task to be solved. It can be assumed that in terms of complexity preference, the difference between the Slovak 
participants (msvk_male = 13,7; msvk_female = 13,5) and the respondents of the Hungarian research, as well as between the sexes 
(mref_male =12,0; mref_female = 12,4) is almost negligible. 
 
 
 
Risk-taking (RIS) 
 

Novelties and original ideas also carry the possibility of failure, and, hence, in the creative problem-solving process the person 
often has to take a reasonable level of risk. Regarding the Slovak students’ risk-taking tendencies, it seems, that both men and women 
are more willing to risk (msvk_male = 14,6; msvk_female = 13,9) than the participants of the Hungarian survey (mref_male = 9,2; 
mref_female = 9,7).  
 
Independent thinking (IND) 
 

Creativity also refers to the ability to come up with new ideas without the help of others; in fact, external support may even hinder 
the creation of innovative solutions. The difference between the Slovak and Hungarian male respondents in terms of independent 
thinking is almost negligible (msvk_male = 13,9; mref_male = 12,6); however, the Slovakian female students seem to think more 
independently (13,6) than the Hungarian female undergraduates (10,2).  
 
Impatience (IMP) 
 

Creative people are also characterized by impatience which is a manifestation of intrinsic motivation. The difference between the 
Slovakian and the Hungarian participants does not show any considerable discrepancies; yet, it is slightly higher in the case of the 
female students (msvk_male = 13,7; msvk_female = 14,4; mref_male = 12,1; mref_female = 13,1). 
 
Assertiveness (ASS) 
 

The birth of creative thoughts does not necessarily lead to creative performance, as a person also has to break through the social 
barrier that surrounds him/her. Based on the data, it seems that the Slovakian undergraduates (msvk_male = 14,6; msvk_female = 
13,4) are able to communicate more assertively than their Hungarian colleagues (mref_male = 11,7; mref_female = 11,4). The 
difference between the sexes is negligible, though.   
 
Dominance (DOM) 
 

A higher value within this dimension suggests that the personality exhibits more dominant behaviour in its relationships. A leader 
is not always creative, but the social validation of a creative product may be more easily reached by such behaviour. The values of 
DOM do not show significant differences. The highest DOM value was measured in the case of Slovak male data (msvk_male = 
11,7), while the lowest scores were obtained in the case of the Hungarian female participants (mref_female = 10,8) according to 
reference dataset.  
 
Activity (ACT) 
 

An individual’s activeness can contribute to the active expression of his/her personality, overcoming possible difficulties and 
problems during the creative problem-solving process. The data show that there are no significant differences between the examined 
groups; the highest value of ACT was measured in the case of the male reference data (mref_males = 14,5), while the lowest value 
was reached by the Slovakian male respondents (msvk_male = 12,5).  
 
Curiosity (CUR) 



IAI Academic Conference Proceedings                                                       Virtual Conference, 16 June 2021 
_______________________________________________________________________________________ 
 

  

By IAI ISSN 2671-3179 
 

 

 

8 

 
Curiosity can be closely related to creativity because it can be a driving force for the emergence of creative ideas. The level of 

curiosity is almost identical in the investigated samples. The highest value was measured in the case of the male reference data 
(mref_males = 11,9), while the lowest was reached by the Slovakian female respondents (msvk_male = 10,5).  
 
Persistence (PER) 
 

A high score of persistence indicates that the individual is persistent in his/her work and also in the process of realization of his/her 
new ideas. Quite significant discrepancies can be noticed in terms of persistence between the examined samples. The difference 
between the Slovak and the Hungarian male respondents in persistence is 6,4 (msvk_male = 15,3 ; mref_male = 8,9). The difference 
between the female respondents’ data is smaller, i.e. 4,1 (msvk_female = 13,3; mref_female = 9,2), yet, it is still apparent.  
 
Playfulness (PLA) 
 

A playful attitude in the process of problem-solving can provide the emergence of new perspectives and even unusual or non-
general approaches can be generated. The difference between the two investigated samples is not significant; the values reached by 
the Slovakian female respondents and the Hungarian male participants are even identical (msvk_female=13,3; mref_male=13,3), 
while the highest level of playfulness is demonstrated in the case of Hungarian female students (mref_female =15, 4). 
 
4. Conclusions 
 

To summarize the findings of the research, it can be assumed that the Slovakian first-year students’ overall creativity score is 
higher in comparison to the Hungarian reference values. It means that if we consider the latter to be a kind of “average” level, the 
creativity of the former could be identified as “above average”. Yet, it is rather advisable not to draw such a conclusion for two 
reasons. One of them is the fact that creativity is a complex and ambiguous phenomenon whose manifestation depends on a lot of 
factors’; hence, it is very difficult to identify it (Tóth & Király, 2006). The second reason is that the only dimension in which the 
Slovakian students reached lower values than the Hungarian sample was the aspect of originality, i.e. the character trait that is 
regarded as the most important criterion of creativity. Besides, it was the dimension of originality, in terms of which the Slovakian 
sample was less homogenous, i.e. the differences between the students’ level of originality within this group were bigger than in the 
case of all the other aspects. Nevertheless, interesting findings can be mentioned regarding the examinations alongside the other 
aspects of creativity. The most significant differences between the Slovak tourism undergraduates and the Hungarian reference 
values were found in terms of nonconformity, risk-taking, assertiveness and persistence, i.e., it seems that the former tend to stick to 
the rules less frequently or to a lesser extent, are more willing to risk, communicate more assertively and are more persistent than 
the latter. Also, the investigation revealed some surprising findings concerning the differences between the sexes. It seems the fact 
that the female respondents’ degree of non-conformity, risk-taking tendencies, patience as well as dominance were the same or even 
higher than in the case of the male participants may even question some of the generally accepted gender bias still existing in the 
Central-European society.  
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Abstract 
 
   The Chinese state has been engaged in assertive actions in the South China Sea and the East China Sea, using law enforcement 
as a new tool to expand upon its territorial claims in its adjacent waters. Using these territorial claims, such as the nine-dash line, 
China has been challenging the sovereignty and maritime rights of other states in the region, such as Vietnam or Japan. This has 
provided its neighbors in the region with a new type of gray zone threat, where the Chinese state has been using low intensity 
and ambiguous measures that do not require a military action in response, making the political and legal framework much more 
complex to address. These actions have had the purpose of contesting international norms and normalizing China’s control over 
these waters. In this paper, we looked at how this has led to a balancing move in the region, inciting an arms race in the field of 
maritime law enforcement. In the face of this attempt by China to change the status quo, Japan, as an Asian state in a territorial 
dispute with China and therefore directly affected by the threat it poses to Japan's sovereignty over the islands southwest of its 
territory, has engaged in a balancing act, becoming a security provider to South-East Asian countries which are also claimants in 
the territorial disputes in the South China Sea. 
 
 
Keywords: maritime law enforcement, gray zone, balancing, territorial disputes, South China Sea, maritime rights. 

 
 
 
1. Introduction 
 
   The maritime area in South-East Asia and the Western Pacific has become one of the most important military topics in the 
last decade, given the expansion of the China’s maritime power and its assertive behavior. The Chinese state has been engaged in 
assertive actions in the South China Sea and the East China Sea, using law enforcement as a new tool to expand upon its territorial 
claims in its adjacent waters. Using these territorial claims, such as the nine-dash line, China has been challenging the sovereignty 
and maritime rights of other states in the region, such as Vietnam or Japan. This has provided its neighbors in the region with a new 
type of gray zone threat, where the Chinese state has been using low intensity and ambiguous measures that do not require a military 
action in response, making the political and legal framework much more complex to adress.   

These actions have had the purpose of contesting international norms and normalizing China’s control over these waters. 
In this paper, we looked at how this has led to a balancing move in the region, inciting an arms race in the field of maritime law 
enforcement. In the face of this attempt by China to change the status quo, Japan, as an Asian state in a territorial dispute with China 
and therefore directly affected by the threat it poses to Japan's sovereignty over the islands southwest of its territory, has engaged in 
a balancing act, becoming a security provider to South-East Asian countries which are also claimants in the territorial disputes in the 
South China Sea.  
 
2. The gray zone 
 

First things first, let us explain the concept of ‘gray zone’. The notion of „gray area” first appeared in the February 2010 
Quadrennial Defense Review Report of the United States Department of Defense, noting that the „The future strategic landscape 
will increasingly feature challenges in the ambiguous gray area that is neither fully war nor fully peace” (US Department of Defense, 
2010). The emergence of the notion of gray area thus appears due to the complexity of the way the war is waged and the actors and 
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tools used by them, leading, as suggested by the US Department of Defense, to a shadowing of the contours that make the difference 
between a state of war and one of peace. 
 James Mattis, former US Defense Secretary, published in 2005, alongside Frank Hoffman, the article „Future Warfare: The 
Rise of Hybrid Wars”. The two of them introduced the term hybrid warfare into the vocabulary of the US military apparatus, arguing 
that we are not witnessing a fundamental change in the nature of warfare but we need to acknowledge that the 21st century, through 
its technological, social or political transformations, influences the way a war is waged. The challenges in terms of conflict are the 
same, the problem is that there is a combination of them, „a fusion of different ways and means of war” (Mattis et al., 2005).  

There is a debate on outlining guidelines for combating 21st century threats, whether we are talking about the type of actors 
involved, state, non-state or a combination of them, or the type of tools used, where the degree of technology and the phenomenon 
of globalization allow the simultaneous intersection of several types of coercive activities engaged in achieving the same single goal. 
The 21st century thus comes with a series of challenges for international relations, making the line between politics and war 
increasingly blurred. This was also captured in the text of the 2010 Department of Defense report, which mentions the vulnerability 
that results from „many of our authorities and structures assume a neat divide between defense, diplomacy, and development that 
simply does not exist” (US Department of Defense, 2010). 

The emergence of the notion of gray area thus appears on the scene due to the complexity of the way the war is waged and 
the actors and tools used by them, leading, as suggested by the US Department of Defense, to a shadowing of the contours that make 
the difference between a state of war and one of peace. The US Special Operations Command issued a document in September 2015 
defining the challenges in the gray area as „competitive interactions among and within state and non-state actors that fall between 
the traditional war and peace duality. They are characterized by ambiguity about the nature of the conflict, opacity of the parties 
involved, or uncertainty about the relevant policy and legal frameworks” (US Special Operations Command, 2015). 

Current challenges that fall within these gray area challenges can best be identified in China's actions in the South China 
Sea and the East China Sea or the Russian Federation in Eastern Europe. In the South China Sea, China claims its right to this 
territory, while creating artificial islands that appear to have military purposes in the end and using propaganda and coercion tools, 
such as naval fishing fleets, thus strengthening its position in the region. A variant of these activities is also carried out by Russia in 
Eastern Europe, such as the „green little men” in 2014 at the time of the annexation of the Crimean Peninsula. 

Michael Mazzar states about the gray area that „gray zone strategies pursue political objectives through calculated and 
integrated campaigns to achieve specific and often quite ambitious goals within a certain period of time. In spirit and execution, they 
are more like military campaigns than the diffuse ebb and flow of diplomacy, but they employ mostly non-military or non-kinetic 
tools. They strive to remain under key escalatory thresholds. And, finally, they are willing to edge gradually toward their objectives 
rather than making an all-out grab” (War on the Rocks, 2015). Furthermore, the 2015 document of the US Special Operations 
Command states that a number of actors „aggressively oppose this Western-constructed international order, but in ways that fall 
short of recognized thresholds of traditional war” (US Special Operations Command, 2015). 

This leads to the creation of a state of ambiguity, which helps the actor acting in the gray area to be able to deny his actions 
and get rid of the responsibilities that would normally follow. Given these considerations, the gray area seems to be a paradox. 
International actors operating in the gray area do so in a way shrouded in misinformation and deception, remaining under the red 
line of conventional military conflict, not exposing themselves to retaliation and starting a full-scale war between the parties 
involved. However, these actions are threatening and jeopardize regional power balances. For example, China's aggression has led 
to the strengthening of the military alliance between Japan and the United States and the expansion of the role they consider necessary 
to be a stabilizing player in the region. Russia's actions have also led to the strengthening of NATO and an increase in the number 
of NATO troops in Eastern European countries, along with the imposition of economic sanctions following the annexation of Crimea 
that hit the Russian economy hard and the ensuing international isolation. 

Also, the relationship between the gray area and the international order is also a paradox. The need for revisionist states to 
use the gray area to achieve their goals demonstrates a certain strength of international norms and the fact that, for the time being, 
the costs outweigh the benefits of military aggression. However, the aggresive operations in the gray area demonstrates the weakness 
and ultimately the decline of the current international order, understood by accepting international rules applicable to all and 
guaranteed by the structure of military alliances created by the US after World War II. This state of confusion that the international 
system is going through now, as the US tries to rethink its role in the world, has created opportunities for other actors to reap the 
benefits normally associated with war time rewards, while avoiding crossing traditional boundaries of military aggression. 

The military component is also ambiguous. Actions in the gray area ultimately involve the same types of victories as 
traditional military campaigns, as evidenced by the actions of China and Russia. Also, one of the main characteristics of the gray 
area is the high degree of aggression, but up to a certain point. Although it seems to have all the attributes of a military campaign, 
the main tools are not the military ones, because otherwise the control of the escalation phenomenon would be lost. In the same way, 
counteracting the activities in the gray area seems to require a different type of response, because firstly, the ambiguous nature of 
the gray area greatly complicates this, and secondly, the danger of escalation occurs again. 
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Nonetheless, the theory regarding this concept has continued to evolve in recent years, trying to better explain the 
framework in which such actions take place. In a 2016 article in the Joint Forces Quarterly, General Joseph Votel, Lieutenant-
General Charles Cleveland, Colonel Charles Connett and Will Irwin, a member of the Joint Special Operations University, identified 
the gray area as „a segment of conflict continuum [ …] characterized by intense political, economic, informational, and military 
competition more fervent in nature than normal steady-state diplomacy, yet short of conventional war” (Votel et al., 2016). Also in 
2016, following an analysis of the Strategic Multilayer Assessment program within the Department of Defense, the gray area is 
defined as „a conceptual space between peace and war, occurring when actors purposefully use multiple elements of power to achieve 
political security objectives with activities that are ambiguous or cloud attribution and exceed the threshold of ordinary competition, 
yet fall below the level of large-scale direct military conflict, and threaten US and allied interests by challenging, undermining or 
violating international customs, norms or laws” (NSI, 2016). 

In view of these, I would like to return to the definition of the gray area given by the US Special Operations Command in 
the September 2015 document, which does not differentiate between state and non-state actors in the gray area. However, I believe 
that a clearer distinction is needed between the types of actors operating in the gray area and I would like to emphasize two central 
issues that we find in the previous definitions: the ambiguity of activities in the gray area and the issue of responsibility, given the 
need keep the aggression below a certain level so as not to attract a full military response. Given these two things, non-state actors 
are not found in the concept of the gray area, unlike state actors. There is an important difference in this regard between China's 
actions in the South China Sea and those of a terrorist organization, for example. I believe that there is a difference between the 
similarity of the hybrid instruments used by both types of actors and the ultimate goal of achieving certain objectives without being 
able to place responsibility. 

While a terrorist organization, just as the name suggests, tries to achieve its objectives by spreading terror, China is leading 
a campaign to militarize the waters around its territory, thus pushing its borders and clashing with its neighbors using territorial 
claims in the area. At the same time, China pursues a policy of good neighborliness, creating a narrative that promotes the justice of 
its demands and using a series of tools to complicate a possible response from the regional status quo powers. In other words, while 
pursuing its goals, China is also trying to dissociate itself from the actions it is taking in its campaign to achieve these goals. 

Another important point is the difference between the capabilities of a state and those of a non-state actor. Although one of 
the main aspects of the gray zone is not to outline the aggressive activities as some that represent a traditional military campaign, a 
minimum military component is needed in order to act in a highly assertive manner, these remaining an important factor, especially 
in controlling the escalation of the situation. In view of these remarks, I consider that non-state actors cannot operate individually in 
the gray area. However, as long as it is used by a state to achieve its goals, it is part of the activities in the gray area. For example, 
the way the insurgent movement in eastern Ukraine is used by Russia, which has managed to incorporate into its strategy the so-
called autonomous republics of Donetsk and Luhonsk. In conclusion, the international actors operating in the gray area are the states, 
the role of non-state actors being that of a group sponsored by a state, an instrument used by the state. 

In a study for the US Army War College's Institute for Strategic Studies, entitled „Mastering the gray zone: Understanding 
a changing era of conflict”, Michael J. Mazzar, a member of the Rand Corporation, identifies strategic gradualism as one of the 
fundamental aspects of conflict in the gray area (Mazzar, 2015). It states that the objectives of a state operating in the gray area are 
achieved „through a long set of interconnected actions calculated to make gradual progress” (Mazzar, 2015) and „the actor decides 
that the most effective way to pursue its long-term ends is not with a conclusive leap, but instead through a series of modest actions” 
(Mazzar, 2015). In this way, a state can operate in an ambiguous area between a state of war and peace, thus avoiding the 
repercussions it would otherwise have to bear. Thomas Schelling calls this strategy „salami tactics” and he compares these unilateral 
status quo changes to a sort of erosion tactics that have the role of verifying an actor's commitment to something, for example to 
defend his territory. If the aggressor does not meet a decisive response, then this sets a precedent, and he will continue to apply 
enough pressure continuously to avoid a reaction, and after a series of such actions, the aggressor has succeeded an alteration of the 
status quo (Schelling, 2008).  

An article in War on the Rocks provides a clear and concise description of this phenomenon and its effects, analyzing the 
case of China in the South China Sea: „this practice, known as salami-slicing, involves the slow accumulation of small changes, 
none of which in isolation amounts to a casus belli, but which add up over time to a substantial change in the strategic picture. By 
using salami-slicing tactics in the East and South China Seas, China does not have to choose between trade with the rest of the world 
and the achievement of an expanded security perimeter in the Western Pacific at the expense of China’s neighbors. Given enough 
time, and continued confusion by the United States and its allies on how to respond, China is on course to eventually achieve both” 
(War on the Rocks, 2014). This type of strategy is suitable for achieving the objectives set by the actors operating in the gray area, 
because they make factual changes without creating a general instability. This ensures the ambiguity of the activities characteristic 
of the gray area, reducing the risks and the chance of escalating the conflict. 

The last central aspect of the gray area conflict is the type of tools used in a gray area campaign. As Michael Mazzar argues, 
these are generally tools that manage to stay under the red line of traditional warfare in order to avoid escalation (Mazzar, 2015). 
Generally, these instruments are indentified under the framework of hybrid warfare. Frank Hoffman offered a more comprehensive 



IAI Academic Conference Proceedings                                                       Virtual Conference, 16 June 2021 
_______________________________________________________________________________________ 
 

  

By IAI ISSN 2671-3179 
 

 

 

13 

definition of the concept in 2007: „in hybrid wars, these forces become blurred into the same into the same force in the same 
battlespace. While they are operationally integrated and tactically fused, the irregular component of the force attempts to become 
operationally decisive rather than just protract the conflict, provoke overeactions or extend the costs of security for the defender” 
(Hoffman, 2007).  Thus we can identify three main features: a much wider and confusing spectrum of actors involved; simultaneous 
use of several methods, all aimed at the same goal; they lead to the creation of a complex and unclear battlefield, in which 
conventional military responses are not useful. Lawrence Friedman portrays hybrid warfare as a concept that uses a variety of 
different force operations, including terrorism, insurgent movements, regular warfare, the author introducing the distinct notion of 
supplementing the latter with the extensive use of informational warfare (Friedman, 2014).  
 
3. China’s assertive behaviour in the South China Sea 
 
   In order to ilustrate the framework I have mentioned in the previous pages, I would like to draw attention the Scarborough 
moment in the recent history between China and the Philippines. Between April 10, 2012 and June 15, 2012, China and the 
Philippines were in a diplomatic crisis over the Scarborough Bank, which was under the administration of the Philippines after being 
transferred by the US to the Philippine state when the latter regained independence in 1946. This case must be seen in the broader 
context of the territorial disputes in the South China Sea, in particular China's aggressiveness in imposing the nine-point line by 
which it assumes territorial rights over the South China Sea, of which the Scarborough Bank is a part of. China refers to it as 
Huangyan, and the Philippines as Panataj Bank, claiming that it is in its exclusive economic zone. 
 On April 8, 2012, a Philippine Air Force reconnaissance aircraft spotted eight Chinese fishing vessels around Scarborough 
shoal. Thus, on April 10, a Philippine warship, BRP Gregorio del Pilar arrived in that area, and the sailors on board embarked the 
fishing vessels for an inspection, discovering that they were fishing illegally and proceeding to arrest those caught in the act (The 
Guardian, 2012). But there were two Chinese surveillance vessels in the area that were placed between the Philippine ship and the 
fishing vessels, obstructing their activity and starting a crisis. During this two-month period, during the crisis, China used a myriad 
of tools to support its cause, such as economic sanctions or cyber attacks, but did not escalate the situation from a military point of 
view (The Diplomat, 2016).  

Due to the US intervention, which acted as mediator in the last days of the crisis, an agreement was reached under which 
both states had to withdraw their ships from the area (Foreign Policy, 2016). On June 15, Philippine President Benigno Aquino III 
recalled Philippine ships from the area, ending the crisis. However, China did not do so, withdrawing only on June 18 due to an 
impending typhoon, but remaining in the area, and that was the time when China de facto integrated the Scarborough Bank into its 
territory. In the immediate future, China built a barrier at the entrance to Scarborough Bank that prevented it from being used by 
Filipino fishermen, always maintaining Coast Guard vessels to impose sovereignty over the area (Philippine Daily Inquirer, 2012). 

Meanwhile, the Philippine state has sought international mediation for the dispute, taking the case to the Permanent Court 
of Arbitration in The Hague. The Court's decision came in July 2016, stating that China's nine-point line based on the historical 
rights it claims it has has no basis in international law, that none of the Spratly Islands it declares to be its own and which they turn 
into military outposts are not islands under the United Nations Convention on the Law of the Sea, and the behavior of Chinese ships 
obstructing access to Philippine ships is illegal (The Diplomat, 2016). However, China refused to accept this decision, and the new 
President of the Philippines, Rodrigo Duterte, refused to use it in negotiations with China, and announced on October 20, 2016, 
during a visit to China, the separation from the US, starting to pursue a policy of appeasement with China (Reuters, 2016). 

In return, China made a small gesture of goodwill, giving some space to Filipino fishermen on the Scarborough shore (CNN, 
2016). By then, however, the damage had already been done, with China unequivocally becoming the administrator of that sand 
bank, and this is reflected in a report by Reuters. Not only the leadership in Manila, played by Rodrigo Duterte, accepted the 
supremacy of China, but also a part of the population. Reuters reporters were able to join Filipino fishermen at Scarborough Bank 
on the first time when media access was allowed after 2012 and were able to talk to Filipino fishermen who were allowed to fish in 
the area, which actual felt defeated, feeling at least content that the Chinese had allowed them to fish and secure their existence 
(South China Morning Post, 2017). 

These developments demonstrate that China managed to impose a certain narrative, creating on-the-spot facts that others 
have no other choice but accept as such. The same can be said about what is happening in the East China Sea, where Chinese fishing 
vessels accompanied by Coast Guard vessels have become commonplace. Fumio Kishida, Japan's foreign minister, said in 2013 that 
the Chinese state was „trying to unilaterally change the status quo through coercive measures” (Washington Post, 2013). In this 
context, some of the main instruments used by China in order to push their control over the Scarborough where the Chinese naval 
forces, official and unofficial. 

During the time of this crisis, the Chinese strategy has been well described by one of the Chinese generals, Zhang 
Zhaozhong, naming it the „cabbage strategy”. According to him, „the fishermen conduct normal production there. In the area around 
the island, fishing administration ships and marine surveillance ships are conducting normal patrols while in the outer ring there are 
navy warships. The island is thus wrapped layer by layer like a cabbage. As a result, a cabbage strategy has taken shape. If the 
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Philippines wants to go in, in the outermost area, it has first to ask whether our navy will allow it. Then it has to ask whether our 
fishery administration ships and marine surveillance ships will allow it. Therefore, our fishermen can carry out their production 
safely while our country’s marine rights and interests as well as sovereignty are safeguarded. Is that not satisfactory? We can adopt 
this method elsewhere. We have not resorted to war and we have not forced the others to do anything, have we? You have invaded 
and then left. You have violated Chinese law and China’s sovereignty and territorial integrity, haven’t you? Why did you point your 
guns at our fishermen? As you have first violated the law and pointed your guns at our fishermen, you would never be allowed to 
enter the area” (Inquirer.net , 2013). 

This is a good description used by the Chinese general in order to explain how under a pretensed legality, Chinese law 
enforcement are changing the status quo in the South China Sea, grabbing territory without actually going to war. The last decade 
has been full of cases where Chinese fishing vessels and the Chinese Coast Guard have been the main actors in conflicts with its 
neighbors in the South China Sea. In 2014 there was a crisis between Vietnam and China over the location of an oil rig in an area 
disputed by both states. Vessels from Vietnam and China were facing each other in the area, and Chinese forces, more than 100 in 
number at the height of the crisis, sat in three concentric circles around the oil rig to protect, consisting of military vessels, Coast 
Guard vessels and fishing vessels in the first outer circle, attacking and sinking Vietnam Coast Guard vessels (The Diplomat, 2014). 

This civil-military fusion displayed here is very troubling, because it complicates the response that the nation under ‘attack’ 
can give. One of the main notions of international humanitarian law is the principle of distinction between civilians and military, 
namely that civilians and civilian objects must be protected from armed attack (Kraska et al., 2015). The fishing vessels, which act 
as an auxiliary component of the Chinese navy, and the Coast Guard, which is esentially a law enforcement agency,  blurs this 
distinction. Naval warfare law protects coastal fishing vessels from being caught or attacked during a conflict. The mere presence of 
the vessels forming this maritime militia causes legal and operational dilemmas, in this case it is almost impossible to distinguish 
between a fishing vessel operating normally and one integrated into the structure of the Chinese navy as an auxiliary force. 
Continuing this trend of China's integration of civilian forces into its naval force will lead to the complete erosion of the line between 
civilian and military ships. 

These types of activities of China's irregular maritime forces, are augmented by the continued development of Chinese 
Coast Guard forces. Until 2013, the typical activities of a Coast Guard were carried out by several agencies in China. For example, 
the China Maritime Safety Administration was a government agency that coordinated search and rescue operations in China's 
territorial waters and was part of the Ministry of Transportation; China Marine Surveillance agency was under the administration of 
the State Oceanic Administration and dealt with law enforcement in territorial waters, in the exclusive economic zone, environmental 
protection, natural resources, etc.; The China Fisheries Law Enforcement Command was responsible for enforcing the law on 
fisheries and maritime resources in territorial waters and the exclusive economic zone and was subordinated to the Ministry of 
Agriculture; and the agency that used to be called the Coast Guard was a maritime branch of the Public Security Border Troops, 
subordinated to the Ministry of Public Security. 

In March 2013, it was announced that these law enforcement maritime forces would be merged and subordinated to the 
State Oceanic Administration to „to strengthen maritime law enforcement and better protect marine resources amid tense territorial 
disputes with neighboring countries” (China Daily, 2013) July 2013. In November 2012, Hu Jintao, the former president of China, 
stated that „we should enhance our capacity for exploiting marine resources, resolutely safeguard China's maritime rights and 
interests, and build China into a maritime power” (Global Times 2012). Under these conditions, the Coast Guard is a critical tool for 
achieving this goal, and the inefficiency caused by the lack of coordination between agencies required a restructuring, the Coast 
Guard being seen as „the main instrument for protecting rights in peacetime” (Duan Zhaoxian, 2013). And they do act as such.  

Chinese Coast Guard ships navigate disputed waters to remind everyone about China's territorial claims, monitor and, if 
necessary, obstruct foreign ships operating in China's exclusive economic zone, ensure the security of Chinese ships in disputed 
waters, and prevent foreign ships from entering the waters. over which China considers itself entitled. These actions are consistent 
with what has been done so far in the South China Sea and the East China Sea, and China's emphasis on the Coast Guard's key role 
in ensuring the dominance of the waters it rightfully considers its own is unequivocal. The US Office of Naval Intelligence has 
published a report reiterating this, highlighting the status of the Chinese Coast Guard as the most numerous at the regional level. 
According to the report, China had a total of 205 ships compared to the next ranked Japan with 78 (US Office of Naval Intelligence, 
2015). 

What is even more important, however, is how China continues to develop the strength of its Coast Guard. According to an 
analysis by the Asia Maritime Transparency Initiative of the CSIS (Center for Strategic and International Studies), a number of 
important developments are taking place regarding the future shape of the Chinese Coast Guard. First, the tonnage of ships shows 
an exponential increase. If in 2014 the average tonnage of ships sent near the Senkaku Islands was 2,200 tons, in 2015 it increased 
to over 3,200 tons. Another argument in this regard is the creation of a new class of ships for the Coast Guard, such as Haijing 2901, 
a ship of over 10,000 tons, which was sent to the East China Sea in 2015, becoming at that time the largest ship of her kind in the 
world. Her place was taken in 2017 by her sister, Haijing 3901, also called „the monster ship” with a tonnage of over 12,000 tons, 
which completed its first tour in the South China Sea in May 2017 (AMTI, 2016). This type of ship is larger than a US Navy 
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destroyer, Arleigh Burke class, or compared to the 6,500-ton Japanese Coast Guard ships in the Shikishima class. Also, a number of 
military ships began to be rearranged to enter service in the Coast Guard, for example by transforming a series of frigates, removing 
military-type equipment from them (The Diplomat, 2015). 

On the ground, the future seems to be quite threatening with regards to this particular area, given the adoption by China of 
the Chinese Coast Guard Act, which entered into force on 1 February 2021. First of all, Article 21 of the law in question says that if 
a foreign warship or, in fact, any government ship of a foreign country violates China's domestic law in the waters in which China 
claims jurisdiction, the Chinese Coast Guard will take measures, including forced eviction. Second, Article 22 allows the Coast 
Guard to use weapons against foreign organizations and individuals that violate China's sovereign rights and jurisdiction at sea. This 
is a violation of UNCLOS, as Articles 32, 95 and 96 of the International Convention stipulate that warships and government ships 
are completely immune from the jurisdiction of any country other than the State in which they are registered. Therefore, if the 
Chinese State, through its Coast Guard, implements the actions defined in Articles 21 and 22 of the law in question, it would violate 
international law, thus leading to an increased risk of armed conflict (The Diplomat, 2021). 

Likewise, the new law also authorizes the Coast Guard to use lethal force on foreign ships operating in Chinese waters, 
including in disputed waters claimed by China, as Article 3 states that „the CCG Organization shall conduct law enforcement 
operations in the waters under the jurisdiction of China and in the airspace above the waters under the jurisdiction of China and 
apply this Law” (AMTI, 2021). In this context, the ambiguity of the actions of Chinese forces, both legally and kinetically, intensifies 
tensions in the waters in the vicinity of China and increases the possibility of starting a conflagration, any ship can technically be a 
target in the waters of the South China Sea and China. East, given the territorial claims of the Chinese state and its capabilities. 

 
4. Japan’s defense cooperation in South-East Asia 

 
Japan is feeling this threat in a very real way. One of the best examples that can be used to illustrate this is by presenting 

an event from 2016. On August 5, according to a statement from the Japanese Foreign Ministry, Chinese Coast Guard ships entered 
the territorial waters of the Senkaku / Diaoyu Islands at 13:30, which means 12 nautical miles around them, while sailing past some 
fishing vessels. On August 6, a new statement followed the same intruders and mentioned that at 08:05 it was confirmed that six 
ships of the Chinese Coast Guard were in the contiguous area west of the Senkaku / Diaoyu Islands, which accompanied around 230 
Chinese fishing vessels. This is a typical situation regarding the exercise of China's territorial claims and also a nightmare situation 
for the Tokyo government and for any state that is in territorial disputes in the maritime space with China. The Japanese Coast Guard 
has also released a video chip showing a huge area covered by fishing vessels and, given what has been discussed so far, the threats 
this situation brings (MoFA of Japan, 2016). 
 The resulting issue is an extremely complex one and I think a series of questions arrise: 
-if one of the crew members of the fishing vessels decides to step on the Senkaku / Diaoyu Islands and plant the flag there to support 
China's territorial claims, what should be the reaction of the members of the Japanese Coast Guard crew? 
-what should be the reaction if a fishing vessel decides to become more aggressive, given that they are accompanied by Chinese 
Coast Guard vessels? 
 This civil-military duality gives China the opportunity to dodge responsibility for rising tensions over the situation at hand, 
accusing Japan of attacking Chinese citizens. The presence of the Chinese Coast Guard makes it difficult to resolve the situation 
peacefully. The COast Guard will try to defend their Chinese nationals on board of the fishing vessels, and as we noted in the 
previous pages, the relationship between the Chinese Coast Guard and others in the region is increasingly asymmetric, especially 
due to equipment and tonnage of each ship. Of course, a withdrawal of the Japanese Coast Guard is not an option, as this would set 
a precedent, which would already imply a change in the status quo. Under these conditions, the predictability of meetings at sea in 
this way begins to disappear, which gives an advantage to those who make this type of raids. Continuous advances of this kind, in 
which the instruments used can no longer be easily distinguished between civilian and military, pose a real threat to the security of 
the states in the region. 
 In this context, Japan has recognized the severity of this issue. On 7 September 2010, a Chinese fishing vessel deliberately 
entered two Japanese Coast Guard vessels, which made this a criminal case, with the captain of the fishing vessel's crew being 
detained for days in a row. This incident in 2010 caused a major diplomatic rupture that led to the suspension of high-level talks 
between Tokyo and Beijing, with the Chinese state engaging in a series of retaliations following the arrest of the Chinese captain, 
such as the transfer of Chinese drilling equipment to the area, the arrest of four Japanese employees of Fujita Corporation and the 
cessation of shipments of rare minerals. The protests in China were also massive, leading to acts of violence against Japanese citizens, 
such as an attack on a Japanese international school in China (Hafeez, 2015). 
 All these actions by China that pose a threat to the international norms governing the maritime space and to the sovereignty 
of the Japanese state, characterized by the gradual increase of the level of aggression, were noted in the Japan National Defense 
Program of 2010. This document states that „looking at trends of the global security environment, the probability of large-scale war 
between major countries has declined due to increasing interdependence among countries, but there is now a growing risk that the 
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impact of unrest or a security problem in a single country will immediately spread worldwide. Moreover, in addition to regional 
conflicts arising from ethnic and religious disputes, there are a growing number of so-called ‚gray-zone’ disputes - confrontations 
over territory, sovereignty and economic interests that are not to escalate into wars” (MoD of Japan, 2010). 
 This recognition of military threats in the gray area in the National Defense Program of the Ministry of Defense of Japan, 
published in December 2010, is also resumed in the National Defense Program published in 2013 and so on. This national strategy 
follows the 2012 US-Japan crisis on the Senkaku / Diaoyu Islands and the intensification of China's aggressive activities in the South 
and East China Seas, such as the continuing harassment of foreign ships and the 2012 Scarborough Shoal incident. The importance 
of gray area conflicts is thus reiterated in this program, their gravity being accentuated: „there are ongoing regional conflicts 
involving various countries as well as an increase in the number of so-called “gray-zone” situations, that is, neither pure peacetime 
nor contingencies over territory, sovereignty and maritime economic interests” (MoD of Japan, 2013). Chinese activities have been 
transposed into this notion, noting that „in the maritime domain, piracy acts have taken place in various parts of the world, and there 
have been cases where coastal states unilaterally asserted their rights and took action based on their own assertion concerning 
international maritime law, thereby unduly infringing the freedom of the high seas” (MoD of Japan, 2013). 
 These produced a balancing behavior from Japan against the threat posed by actions in the gray area, becoming a reliable 
partner of South-East Asian countries facing the same issue in the South China Sea. Japan is one of the largest providers of ODA 
funds in Southeast Asia, especially in the field of infrastructure, to increase the connectivity of the area's economies, thereby 
increasing trade dynamism and the participation of Japanese companies in the area as a result. China's attempts to restrict the passage 
of foreign ships in large maritime areas also complicate the possibility of Japan and its ally, the US, to monitor Chinese underwater 
military movements, and the continued militarization of the maritime space reduces the deterrence capabilitiesof the US-Japan 
alliance in the maritime space. Like some Southeast Asian states, Japan is also in a territorial dispute with China, and its aggression 
has been simultaneous in both areas. The time when China took control of the Scarborough Bank in 2012 certainly sent signals to 
other states, such as Japan, about its determination in sovereignty disputes and the complexity of the means China is ready to employ. 
 This had led to a consolidation of Japan’s bilateral partnerships with South-East Asian countries, especially in the maritime 
field. This is a point of interest developed mainly after the coming to power of Prime Minister Shinzo Abe, turning Japan into a 
defender of liberal values, of the rules-based international order, established in international law, trying to take the initiative in the 
face ofChina’s systematic attempts to impose its own vision on what the international norms governing the maritime space in the 
areas on its periphery should be. After the end of the Cold War, Japan shifted its focus to protecting maritime lines of communication 
from threats of piracy. But given the limitations imposed after World War II on Japan's ability to send military capabilities away 
from its territories, the Japanese Coast Guard has become an important point of security cooperation between Southeast Asian states 
and Japan. 
 In February 2016, Japan and the Philippines signed a defense agreement by which Japan transfers equipment and technology 
to the Philippine state, making it the first of its kind with a Southeast Asian state. It is based on the transfer of surveillance, 
intelligence gathering and reconnaissance equipment, enhancing the capabilities of Philippine forces to more effectively monitor its 
islands in the South China Sea (AMTI, 2016). On this, most notable is the agreement by which Japan donated five TC-90 aircraft to 
the Philippine state, representing an important supplement for the Philippines, which has serious deficits in maritime security. TC-
90 aircraft can be used for a variety of purposes, from disaster response missions to maritime security operations. The Philippine 
state does not have enough aircraft to conduct regular patrols in the South China Sea, which poses problems in ensuring an adequate 
response to Chinese incursions. But with a radius of about 1,900 kilometers, the TC-90 roughly doubled the area that Philippine 
planes could patrol previously. 
 As such, a recurring theme of these partnerships is increasing states' ability to better defend themselves against Chinese 
aggression, and the Japanese government has implemented a number of reforms in recent years to make this happen. On April 1, 
2014, the government led by Prime Minister Shinzo Abe changed its official arms export policy. Until then, Japanese arms exports 
were controlled by the following three principles: arms sales are not allowed to communist bloc states, to those under embargo 
imposed by a UN Security Council resolution, and finally to states involved in a conflict (MoFA of Japan). The new regulations give 
Japan the right to export weapons as long as the shipments have a positive effect in terms of Japan's security, with an emphasis on 
the transfer of defense equipment and technology (MoFA of Japan, 2014). 
 This is doubled by the Shinzo Abe-led government's call for the use of ODA funds for more strategic purposes. In 2014, 
the Tokyo leadership revised its policy on the use of ODA funds in order to increase their strategic value. Its importance is mentioned 
especially in Asia, which is considered the priority region by the Japanese government. According to the development assistance 
policy review document, „Japan will strategically prioritize assistance to Asian countries” (MoFA of Japan, 2014).  

 These efforts culminated in the presentation in 2016 of a security cooperation initiative with ASEAN, following a series 
of summits in Laos' capital, Vientiane. This is called the Vientiane Vision and states the deepening of defense cooperation between 
Japan and the ASEAN states, through cooperation, support and assistance, focusing in particular on strengthening maritime and 
airspace security and the principles of international law. The document focuses on efforts to increase states' maritime and air 
capabilities and on the transfer of equipment and technology and joint exercises. All of this is something that Japan has been doing 
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full-time lately, in a manner meant to balance against China's coercive expansion actions in the South China Sea, by strengthening 
South-East Countries defense capabilities, especially with regard to law enforcement. 

In this particular sense, in 2017, it was announced that the Japanese Coast Guard has created the post of director for the 
agency's international cooperation, and its role will be to provide support for Southeast Asian states. Thus, law enforcement agencies 
of states that are in territorial disputes with China in the South China Sea are at the forefront of these battles and have become one 
of the main points of interest that the Japanese state focuses on maintaining stability in the area and stopping Chinese expansionism, 
strengthening the capabilities of these states for surveillance, intelligence gathering and reconnaissance. 

However, the cooperation activities undertaken by the Japanese Coast Guard are not limited to the provision of ships and 
other equipment for South-East Asia or various other bilateral or multilateral exercises. In this regard, the Japanese Coast Guard has 
undertaken  projects for the development of human resources as well. Among these trainings facilitated by the Japanese Coast Guard 
is the Maritime Safety and Security Policy Program, launched in 2015, which is a program jointly administered by the National 
Graduate Institute for Political Studies and the Japanese Coast Guard Academy for officers from Asian coastguards. The total number 
of students per year is only 10 and the first group of students consisted of two coastguard officers each from the Philippines, Malaysia, 
Indonesia, Vietnam and Japan, but in the following years they also included Coast Guard officers from Sri Lanka and India. These 
represent a solid part Japan’s efforts to stiffle China’s agressive behavior and territorial expansion in the South China Sea, supporting 
South-East Asian states in a manner that nips the problem in the bud, so to say, enhacing their first responders’ capabilities and 
keeping the level of the conflict escalation under control. 

 
 

5. Conclusions 
 
 In conclusion, the gray area is an area of conflict, happening on a thin line between peace and war, thus making the nature 
of the conflict ambiguous and creating uncertainty about the political and legal frameworks involved in this area. Using this space 
that does not correspond to the recognized limits of the traditional war, the actors of the international system engaged in the activities 
in the gray area seek to achieve some objectives through calculated campaigns, characterized by an increasing aggression. But thanks 
to the tools used in this campaign, which are difficult to react to immediately, which are applied gradually, thus controlling the 
escalation of the conflict, the actor acting in the gray area can deny his aggressive actions, managing to get rid of to some extent of 
the responsibility that would normally follow. Under these conditions, due to the progressive nature of this, the actor operating in 
the gray area advances with small steps, but continuously, creating a series of precedents along the way, which leads to a gradual 
change in the status quo and the goal is that over time, these accomplished fait accomplis gradually become the norm that is accepted 
and followed by others. 
 In the face of this attempt by China to change the status quo, Japan, as an Asian state in a territorial dispute with China and 
therefore directly affected by the threat it poses to Japan's sovereignty over the islands South-West of its territory, is forced to 
balancein the face of these efforts. The gradual manner of the aggressive movements and the threat they pose to the status quo was 
observed by the Tokyo government, thus developing a balancing mechanism. One of the main points of this balancing strategy has 
been the construction of bilateral strategic partnerships with Southeast Asian states that are at the forefront of China's maritime 
advances. These are not formal alliances, but consist of increasing cooperation in the field of maritime security. Japan's strategy is 
based on increasing the capabilities of first responders, specifically law enforcement forces such as the Coast Guard. They are 
complemented by an interest in surveillance, intelligence gathering and reconnaissance, in an attempt to increase the capacity of 
monitoring states and to respond immediately in the event of a crisis in the maritime space. 
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Abstract 
 
In modern educational systems, especially in the areas of Computer Science (CS) and Information Technology (IT), a need for 
automatically graded student assignments has risen. Moreover, as the recent pandemic showed us, online and blended learning 
required a shift from traditional towards web-based learning. This was especially the case for CS and IT students, which could not 
use a computer at a University’s facilities to do assignments, but rather needed to rely on a home computer. In this paper, we 
analyzed our own developed test-based automatic grading solution for learning programming fundamentals, meant mostly for 
beginners, such as students at the first year of academic studies. Our solution was developed as a web application, not needing a 
separate compiler, libraries or an integrated development environment. In addition, we have compared our solution with 
commercially available ones, as well as with solutions offered by Massive Open Online Courses, with the goal to point out the 
advantages and disadvantages of each. As all solutions were based on an automatic grading system, i.e. the systems can 
automatically check students’ input, the comparison metrics were availability, pricing, programming languages support, user 
interface and documentation, and different programming paradigm support as well. Our analysis showed that even expensive 
solutions with a premium subscription pricing plan can have significant disadvantages when it comes to paradigm support, such 
as objective-oriented programming, as with different test cases, while free solutions often lack a user-friendly interface and have 
little or no documentation.  
 
Keywords: automatic grading, engineering education, online education, programming education, programming fundamentals. 

 
1. Introduction 
 
   Modern educational systems, especially in higher education institutions (HEIs) are experiencing a shift from traditional “board-
and-chalk” learning methods, to online and/or hybrid and blended learning models. The ongoing COVID-19 pandemic has showed 
that web-based learning, especially in the fields of Computer Science (CS), Information Technology (IT) and Software Engineering 
(SE) require innovative tools to support new teaching and learning methodologies, such as  automatic graded systems, virtual and 
augmented reality systems, and an overall gamification of learning (EUC, 2021). 

The shift from in-classroom learning to learning from home impacted CS, IT, and SE student perhaps the most, as they needed to 
rely on a home computer for learning assignments and task. Autograder systems, developed as a web application or platform, 
especially in the field of programming languages helps those students to complete their tasks, often without the need of a high-
performance computer at home. The idea of autograder systems, especially in CS is not new; indeed, the first paper can be traced 
down to over fifty years ago (Forsythe and Wirth, 1965). These early programs were able to check only simple programming 
assignments, and supported mostly procedural programming paradigms. Some HEIs will incorporate in-house developed autograders 
as a part of their Learning Management System (LMS) and can be accessed by the HEI’s student and staff. However, with the rise 
of the Internet and modern web technologies, contemporary autograder systems can be accessed online, often in-browser, as a web 
application. With the rise of Massive Open Online Courses (MOOCs) and similar platforms, autograder systems are used not only 
for CS, but for engineering courses as well. 

In this paper, the authors have developed a web-based autograder system for different programming languages which supports 
different programming paradigms. Our goal was to deploy a solution which can be easily accessed in-browser by multiple users, not 
needing a separate compiler, libraries or an integrated development environment (IDE). Furthermore, we have compared our solution 
with several auto-graded commercially available solutions, and those offered by MOOCs. The rest of the paper is organized as 
follows. Section 2 provides a more detailed background on autograder systems and highlights our motivation for the development 
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of such a system. Section 3 analyzes different available solutions, and we compare them to our own. Finally, Section 4 provides a 
conclusion and a discussion on our future work. 
 
2.  Automatic grading systems 
 

As stated in Section 1, the concept of automatic grading systems, autograders in the remainder of the text, has been present in 
HEIs for over half a century. Autograders help teaching staff (professors and teaching assistants) by reducing the work load of having 
to manually grade all students’ assignments. In addition, the bias of the teaching staff is also removed. This is especially important 
for CS, IT and SE students, as the majority of the assignments are in the form of writing a computer program to run a specific task. 
Although autograders have been present in HEIs for over half a century, they have evolved with the emergence of new technologies 
and programming languages (Douce et al., 2005, Caiza et al, 2013). The first generation of autograders was simple, and were mostly 
tied to lower-level programming languages. An autograder would yield “right” or “wrong” as an answer, often by checking a strict 
set of successive instructions written by the student. The second generation of autograders often employed tools, which came with 
the operating system, to build new tools. Programming languages such as C, C++ and Java were used to build the autograders, which 
would also check problems in their respective language. Finally, the third generation of autograders emerged with the rise of the 
high-speed Internet and modern web development technologies. In such systems and platforms, a web application is hosted on a 
server with a user interface (UI) to the student. A student can write their program in a browser, without the need of an interpreter or 
compiler (depending of the programming language) or an IDE installed on their home computer. Furthermore, this generation of 
autograders can often have support for different programming languages and several programming paradigms, such as object-
oriented programming, or functional programming, while previous generations mostly supported the procedural programming 
paradigm. 

Autograders are not without their issues however. Two main issues arrive with such systems – pedagogical and technical, as 
pointed out by (Douce et al., 2005). From a pedagogical standpoint, different autograders have, in general, their own grading systems, 
set by the developer, and not a uniform one. Some autograders use the same right/wrong system, while more sophisticated 
autograders use a step-by-step grading system. In addition, some commercial platforms for programming languages offer a system 
which checks the assignment by having multiple test-cases with different input, and base the grading on the different outputs for 
each input. As of writing this paper, the authors could not find a uniform model or a recommendation for grading. Technical issues 
include regard overall security and protection from potential malicious code written in the assignment, as well as integration with 
HEI’s LMS. 

Our main motivation in the analysis of different contemporary autograder systems comes from the plethora of sub-par available 
online solutions which can make learning programming languages for beginners harder and less understandable than it needs to be. 
As (Krusche et al. 2018) pointed out, many existing autograder tools exist; however, the majority of them are custom-tailored 
solution for specific programming languages and requirements. In fact, apart from tools developed for HEIs, several MOOCs and 
commercial solutions exist for only specific courses, e.g. learning the basics of a programming language. Our goal is to compare our 
solution with other available solutions, to point out the differences, and highlight the advantages and disadvantages of each.  
 
3. Analysis and comparison 
 
   In this Section, we will analyze our own solution with one free and one commercially available solution, namely Codecademy. 
Own own solution is currently in development, while the other two are available online. All three solutions are browser-based and 
do not require the student to install a compiler or interpreter to try the assignments. We present the free and commercial solution 
first, and out solution last.  

The first solution, CodingBat (Parlante, 2017), developed by Stanford’s CS lecturer Nick Parlante, is a free tool to test simple 
assignments in Java and Python, as shown in Fig. 1 on the next page. This autograder has a simple UI, the assignment text at the 
beginning, a textbox to write the code itself, and a “Go” button to test the student’s solution. After writing the code, the autograder 
will run multiple inputs to check if the code is correct. If all inputs result in the expected output, a message “All Correct” will appear 
on the right, with green boxes for each test input. Conversely, is one or more inputs fail to give the required output, red boxes are 
shown, as it can be seen in Fig. 2a and 2b, respectively. The simple design of the UI and makes this autograder very fast, i.e. the 
response latency is very low. However, the complexity of the assignments is very low, and CodingBat currently supports only a 
handful of assignments for the Python and Java programming languages, all within the procedural programming paradigm. In 
addition, the correctness is measured only if the program can pass all the input tests. In the example shown in Figs. 1 and 2, the 
intended solution can be written in one or two lines of code, passing all the tests, but also a hardcoded solution for each known input 
is also accepted. The main disadvantages of CodingBat is the lack of more example assignments, the inclusion of the object-oriented 
programming paradigm, which both Java and Python support, and more details on why some errors occur. Currently, an error 
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message only indicates on which line of code the error is, without any further explanation. The main advantage is low latency, as 
the assignment result is displayed almost instantly, and the fact that this tool is free to use.  
 

 
Figure 1. CodingBat user interface 

  
Figure 2. CodingBat results. (a) Correct solution. (b) Incorrect solution. 

 
The commercial solution are the various courses offered by Codecademy, which main features are also explained by  Brusilovsky 

in (Brusilovsky et al., 2014). Codecademy is a paid tutorial portal containing interactive learning materials for programming in many 
languages, such as Python, Ruby, PHP, Javascript and HTML/CSS. Tutorials are often completed by following instructions in a 
step-by-step manner, with writing the required code in the browser-based code editor, as shown in Fig. 3 (Brusilovsky et al., 2014).  

 
Figure 3. Codecademy user interface. 
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As it can be seen in Fig. 3, the editor is split into three sections – the leftmost text section, the editor on the right, and the result 
screen on the upper right corner. Codecademy offers a premium subscription plan to access all the courses, and for the purpose of 
this analysis, the authors have accessed only the free, basic course in the Python programming language. While the UI is more 
intuitive and clearer when compared to CodingBat, object-oriented programming paradigm support still does not exist, as in the 
writing of this paper. Furthermore, the response latency of the platform is higher compared to the free solution, often needing to 
refresh the whole browser page when more complex assignments are involved. The main advantages of Codecademy is their growing 
support for multiple programming languages with specific topics in mind, such as fourteen courses in Python and fifteen courses in 
Java as in the writing of this paper. 

Our solution aims to take the best of both worlds, as it can offer an intuitive user-friendly, yet simple UI, with support for different 
programming paradigms, as shown in Fig. 4. The example given in Fig. 4 shows a lesson in creating blockchain blocks in Python as 
a class, i.e. in the object-oriented programming paradigm. Multiple tests are shown in the bottom section of the screen. This approach 
allows more complex assignments to be made, extending to the functional programming paradigm as well. Speed tests show low 
latency in the result response, although our solution is running on a home server. 

 

  
Figure 4. Author’s autograder solution. 

 
 
4. Conclusions  
 
   In this paper we have analyzed a popular free site for learning two programming languages, as well as a free course offered by 
Codecademy, and compared them with our own autograder solution, which is still in development. Both online solutions offer only 
assignments in the procedural programming paradigm, with no support for other paradigms, which even beginners and first -year 
students in HEIs learn at an intro course. The response latency of the two solution varies, which mostly depends on the number of 
accessed instances. CodingBat, although with a simpler UI, offers little-to-none latency while Codecademy does not. Furthermore, 
CodingBat offers “solutions” on what to expect on the output, allowing assignments to be written as a sequence of if-else statements. 
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Our solution hides the answers, encouraging the student to think about the problem and not getting the right solution for the specific 
test or tests.  
 
Nomenclature 
CS Computer Science 
HEI  Higher Education Institution 
IDE Integrated Development Environment 
IT Information Technology 
LMS Learning Management System 
MOOC Massive Open Online Courses 
SE Software Engineering 
UI User Interface 
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Abstract 
    
   There are many reasons why high school students are active students, learning without any problems. In the present study, the 
author focused on the use of media that maintain high school students' academic interest in online study during the Covid 19 
pandemic. To this end, the author administered a questionnaire that measured the views of high school students. It consisted of 6 
items of importance in various areas, from the use of online media during education to the time that students want to devote to online 
study. The questionnaire was administered online to 87 students at public secondary schools in Slovakia. In addition, the author 
divided the research group into two groups based on academic results in high school in order to compare the mix of opinions of two 
different groups. Research findings have suggested that two groups divided on the basis of their high or low secondary school 
performance are differently satisfied with the use of online media during online learning in the time of Covid 19. 
 
Keywords: online learning, preferences, media, satisfaction, high school students. 
_________________________________________________________________________________________________________________________________ 

 
 
1. Introduction 

The global pandemic has closed our households, cities and countries, but has opened the door to many activities, opportunities 
and interests that young people may find more interesting, attractive and necessary than traditional education. In connection with 
pandemic, there could be a danger of a decrease in the satisfaction and motivation of students in further education. Several studies 
have examined students' academic interest before the Covid 19. For example, they confirmed that many students are bored during 
their education, are inattentive, has no experience with psychological closeness with another students and teacher, they feel isolated, 
or do not see the connection between the knowledge acquired at school and their real life outside the classroom (McKeachie, 1994; 
Frymier, 1993; Raffini, 1993).  

Despite the many benefits of online education, such as flexibility, self-paced learning, better time management, using of online 
help facility, improving the virtual communication and collaboration or new technical skills (Salomon et. Al., 1991; Eklund, Woo, 
1998; Sit et al., 2005; Thomson, 2010) we can also talk about many negatives. Experts especially proved that psychological distress 
and increased concerns about COVID-19 pandemic have a negative effect on learning effectiveness. New problems arise in 
connection with unsatisfactory internet access, insufficient time due to other familial issues, inadequate studying space at home, etc. 
(Roman, Plopeanu, 2021). In response to the worldwide quarantine against coronavirus, the International student recruitment service 
provide research among 7,400 current university students and asked them about their thoughts on online learning. The results showed 
upswing in interest in online education but on the other hand revealed student concerns about the implications of a fully virtual 
university experience, especially of troubles with focus and self-motivation, of the lack of in-person interaction or of an unprepared 
teachers (Witherow, 2020). 

The question is what happens to young people and their academic interest at a time when they are "hidden" behind their computer 
during Covid 19? Another question is does the use of the media in education have any chance of attracting students at all? 

E-learning uses the Internet and takes place on the Internet, which is a universal metasystem today into which all social subsystems 
migrate; education is no exception. Basically, educational groups in high school usually have a regular classroom atmosphere, 
involving considerable group interaction and discussion. On the other hand, the richness of resources in the Internet environment 
during online education is accompanied by the specific and variable methods of education. The goals are creating and sharing content, 
as well as collaboration among students, distributing materials or providing continuity of education. Teachers can evaluate various 
teaching methods through assessments and student communications, but the data-driven nature of online technology offers a less 
subjective measurement of success. 
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The paper presents our own research. Using a questionnaire, we examine the most numerous statements that can be identified as 
student's opinions about the use of media as tools that maintain their satisfaction with online education, and thus maintain potentially 
academic interest in online studying during Covid 19.  

Our research findings consist of six research areas: 
• Satisfaction with online education in the time of Covid 19 
• Satisfaction with the use of online media during online education  
• Satisfaction with the use of media methods and forms in the time of Covid 19  
• Satisfaction with the use of online media benefits during online education 
• Motivation to online study  
• An ideal time devoted to online study  

 
2.  Methodology 
 

The main goal of the research: The examination of the use of online media as tools that maintain respondents' satisfaction with 
online education, and thus maintain potentially academic interest in online studying. 

The main research method was a questionnaire. The draft questionnaire was consulted during pre-research, in a focus group (n=3 
& n=4), which consisted of three experts, consist of school psychologist, social pedagogue and educational counsellor, and four 
randomly addressed high school students. Experts and selected students suggested 30 categories within six researched areas that 
were researched in the questionnaire. The questionnaire consists of 32 questions and was administered via an online form in the 
period February 2021 - March 2021.  

The students' task was to evaluate all 30 researched categories. The research sample consisted of 87 high school students. The 
research took place in two research groups, based on students' academic results.   

The first research group consists of 47 students with high academic results; the study average in the first researched group was 
1.2. The second research group consists of 40 students with low academic results where a study average was 3.3.  

 
3. Results 
 

Within the six research areas, we distinguished and evaluated a total of 30 categories using a questionnaire; all categories were 
the result of focus group (n=7) in pre-research.  

The evaluation is presented separately in two research groups. Each student had the task to evaluate their current satisfaction with 
all the examined categories. The evaluation was performed on a scale from 1, i.e., very dissatisfied to 5, i.e. very satisfied. Tables 
list the most frequent answer.  

The results represent a description of the findings from the quantitative questionnaire and are then supplemented by the qualitative 
statements of the students.  
 
3.1 Satisfaction with online education at the time of Covid 19 
 

Table 1. Satisfaction with the researched variables in the context of online education during Covid 19 
Researched categories  Evaluation of the variable and its value (in%) 

1st group (n=47) 2nd group (n=40) 

Friendly interaction between teacher and students 85.2% is satisfied 72.5% is satisfied 

Friendly interaction between students 72.42% is occasionally satisfied 82.5% is satisfied 

The course, forms and methods of online teaching 42.6% is occasionally satisfied 55.0% is dissatisfied 

Working with the media and media experience during online 
education 

57.51% is very dissatisfied 60.0% is very dissatisfied 

Total time spent on online education 46.86% is occasionally satisfied 57.5% is dissatisfied 
 

Table 2 shows that students in both researched group ranked overall satisfaction with "the friendly interaction between teacher 
and students" most often by the term satisfied; it was the most numerous rating in the group of students with high academic results 
(85.2%). Students from the 2nd researched group stated that they are satisfied with "friendly interaction between students", which 
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was the most numerous rating in this group (82.5%). In the group of students with low academic results satisfaction with "friendly 
interaction between teacher and students" can be seen in 72.5% of respondents, while the second highest satisfaction among 
researched students with high academic results was ranked in the category of "friendly interaction between students" (72.42%%); 
those students are occasionally satisfied with the "friendly interaction between students". Third, students from both researched groups 
are very dissatisfied with "the working with the media and their media experience" gained during online education (57.51% versus 
60.0%). These and other findings are shown above in Table 1.  

Based on qualitative statements of the students on the supplementary questions provided in the questionnaire, it can be stated that 
category "friendly interaction between teacher and students" is not seen by students as an unattainable goal even in the online 
environment. "It's harder to really talk when the lesson is only 45 minutes long and both the teacher and the student need to "leave" 
for the next lesson, however, the online space gives many options where we can meet and talk if we want." 
 
3.2 Satisfaction with the use of online media during online education in the time of Covid 19  
 

Table 2. Use of online media during online education in the time of Covid 19 
Researched categories  Evaluation of the variable and its value (in%) 

1st group (n=47) 2nd group (n=40) 

Audio format in education (podcasts)  
34.08% is very dissatisfied 

 
35.0% is dissatisfied 

Video format in education (YouTube channel) 
 

 
55.38% is very dissatisfied 

 
75.0% is dissatisfied 

Mobile educational applications 68.16% is very dissatisfied  80.0% is very dissatisfied  

Chat via social media (Messenger, WhatsApp, Viber, etc.)   78.81% is very dissatisfied 87.5% is dissatisfied  

Social networks' closed groups 61.77% is very dissatisfied  95.0% is dissatisfied 

 
The evaluation of the students' satisfaction with the use of online media (selected in pre-research and presented as six researched 

categories in the table above) during online education in the time of Covid 19 was not satisfactory. In the group of students with 
high academic results the most frequent rating is very dissatisfied; we recorded this evaluation in all six researched categories. 
Category "chat via social media" (78.81%) was rated the most negative in this group, followed by "mobile educational applications" 
(68.16%) and "social networks' closed groups" (61.77%). In the group of students with low academic results the most frequent rating 
is dissatisfied; we recorded this evaluation in four of the six research categories. Category "social networks' closed groups" (95.0%) 
was rated the most negative in this group, followed by "chat via social media" (87.5%) and "mobile educational applications" 
(85.0%). These and other findings are shown above in Table 2. 

In the questionnaire respondents' ideas for online education, which would include the use of mobile educational applications, are 
voiced. Several respondents write, for example, about the free so called "Udema mobile application", which contains tens of 
thousands of educational videos shot by experts in various fields; it is about education, which covers areas from programming to 
manual work. Based on qualitative research, it can be stated that even homework is a welcome form of e-learning through fun mobile 
applications, i.e., applications aimed at solving mathematical problems, tasks that would use applications to teach foreign languages 
(for example, learning English through excerpts from familiar situation comedies) or online lectures and subsequent quizzes from 
scientific fields. According to the respondents, the satisfaction with the study using smartphones is also "measuring and especially 
comparing the progress of individuals or groups, which these applications always allow in most cases." 
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3.3 Satisfaction with the use of media methods and forms in the time of Covid 19  
 

Table 3. Use of media methods and forms in the time of Covid 19 
Researched categories  Evaluation of the variable and its value (in%) 

1st group (n=47) 2nd group (n=40) 

Inspirational forms of online education (i.e., workshops, 
online visits to cultural institutions, etc.)   

 
44.73% is very dissatisfied 

 
42.5% is very dissatisfied 

Challenge as a part of education  
53.25% is very dissatisfied  

 
65% is very dissatisfied 

Methods developing practical experience      66.03% is very dissatisfied 42.5% is very dissatisfied  

Online (web-based) educational applications (Google apps, 
word press, online photo editor, etc.) 

38.34% is dissatisfied 17.5% is very dissatisfied 

The social media technologies (blogs, online social 
networking etc.). 

61.77% is very dissatisfied  47.5% is very dissatisfied  

 
The findings of our research are surprisingly very unsatisfactory. Table 3 shows that students in both researched group ranked 

overall big dissatisfaction with researched six categories. The most frequent negative evaluation in the group of students with high 
academic results can be seen in category "methods developing practical experience" (66.03%); evaluation of this category is very 
dissatisfied. In the group of students with low academic results the most frequent evaluation can be seen in category "challenge as a 
part of education" (65%). The second frequent evaluation (with the big dissatisfaction of respondents of both groups) was ranked in 
the category of "the use of the social media technologies" (61.77% versus 47.5%) that encompass a wide variety of web-based 
technologies such as blogs online social networking or virtual worlds. Third, while students from the first researched group stated 
that they are very dissatisfied with the presence of "challenge in education" (53.25%), students from 2nd group are further very 
dissatisfied with the use of "methods developing practical experience during online education as well as the using "inspirational 
forms of online education" (42.5%). These and other findings are shown above in Table 3. 
 
3.4 Satisfaction with the use of online media benefits during online education  

 
Table 4. The use of online media benefits during online education in the time of Covid 19 

Researched categories  Evaluation of the variable and its value (in%) 

1st group (n=47) 2nd group (n=40) 

Easy access to information (Hammonds, 2003; Davison, 
2005) 

 
63.9% is satisfied   

 
72.5% is occasionally satisfied  

Less of total time devoted to "school" 
 

 
68.16% is satisfied 

77.5% is very satisfied 

Clear and quick feedback between teachers and students 
(Deal, 2002) 

57.51% is occasionally satisfied 70% is occasionally satisfied 

Multimedia experience (animations, multimedia storytelling, 
filming, etc.) (Smyk, 2017) 

63.9% is satisfied 55.0% is occasionally satisfied 

Building independent learning and increasing responsibility 93.72% is very satisfied  
90.0% is very satisfied 

 
Students with high as well as low academic results are mostly very satisfied with the category "promoting independent learning 

and increasing responsibility" (93.72% versus 90.0%). The second highest ranking among researched students of both groups was 
in the category of "less of total time devoted to "school"; students with high academic results are satisfied (68.16%), and students 
with less academic results are even very satisfied (77.5%) with the current situation in this category of research. We recorded the 
third most common rating in the categories "multimedia experience" and "easy access to information via online media", with which 
students with high academic results are satisfied (63.9%). As the third in order, students with low academic a results state that they 
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are occasionally satisfied with an "easy access to information" during online education in the time of Covid 19 (72.5%). These and 
other findings are shown above in Table 4. 
 
3.5 Motivation of respondents for online education  
 

Table 5. Motivation of respondents for online education in the time of Covid 19 
Researched categories  Evaluation of the variable and its value (in%) 

1st group (n=47) 2nd group (n=40) 

Good relationships between teacher and students 93.72% is very satisfied 55.0% is occasionally satisfied 

Good relationships between students 48.99% is very satisfied 92.5% is very satisfied 

Developing future (own career) 51.12% is very satisfied 37.5% is dissatisfied 

Developing personal skills  59.64% is dissatisfied 60.0% is dissatisfied 

Meet friends and have fun in school  46.86% is very satisfied 92.5% is very satisfied 

 
The first group's students are very satisfied with the "good relationships between teacher and students" during Covid 19 (93.72%). 

The biggest satisfaction with a "good relationship between students" as well as "meeting friends and have fun in school" (92.5%) we 
found among high school students from the second researched group. Based on qualitative findings, students with low academic 
results also perceive their studies as an "opportunity to have a good time and meet friends". Secondly, a certain exclamation point 
may be the finding in the researched category "developing personal skills" in which respondents in both researched groups (59.64% 
versus 60.0%) state their dissatisfaction. The qualitative evaluation within the questionnaire also confirms that education, which 
includes developing personal skills, is very attractive for the examined youth. Third, students of 1st researched group evaluate 
category "developing future" by variable very satisfied (51.12%). Students of 2nd researched group are occasionally satisfied with 
"good relationships between teacher and students" (55.0%). Those and other findings within this category can be shown in Table 5. 
 
3.6 An ideal time devoted to online study  

 
Table 6. The idea of an ideal time devoted to online study in the time of Covid 19 

Researched categories  Evaluation of the variable and its value (in%) 

1st group (n=47) 2nd group (n=40) 

Willingness to devote for about 1 hour per day to the study 8.52%  75% 

Willingness to devote 1-3 hour per day to the study 27.67%  90%  

Willingness to devote 3-5 hour per day to the study 31.95%  52.5%  

Willingness to devote 5-7 hour per day to the study 36.21%  22.5%  

Willingness to devote more than 7 hour per day to the study 42.6%  10.0% 

 
In Table 7 is shown that the willingness to devote more than 7 hour per day to the study is acceptable the most for respondents 

with high academic results (42.6%). Willingness to devote 1-3 hours per day to the study is the most common answer in a group of 
students with low academic results (90%). Further we recorded the second major rating among students from 1st researched group 
in category willingness to devote 5-7 hour per day to the study (36.21%), and to devote 3-5 hour per day to the study was the third 
very frequent option (31.95). Students with low academic results prefer secondly about 1 hour per day (75%) or third, 3-5 hour per 
day to the study (52.5%). These and other findings are shown above in Table 6.  

In addition, based on qualitative statements, students with high academic results most often state that they are "willing to devote 
the necessary time to their studies"; of the options in the questionnaire, they most often state the highest time, i.e. more than 7 hour 
per day to the study (see Table 7 above). Students with low academic results agree that their academic interest is mostly influenced 
by their personal interest of subject or topic.  
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4. Conclusions   
 

 Internet created a space in which we all found ourselves. Suddenly and without warning we had to minimize the need to gather in 
large groups and spend prolonged time in close proximity with each other in spaces such as classrooms, dining halls, residential 
buildings, etc. So, these past few months have been a powerful reminder of just how connected we all are.  

Current thousands of students meet their teachers online every day. In the online environment the huge task neither of seeking to 
meet and really meet a particular learning objective does change nor during Covid 19. The goal of our research was examined the 
use of media as tools that maintain the respondents' satisfaction with online education, and thus maintain potentially academic interest 
in online studying. Research findings show disagreement in the opinions of students with different learning outcomes in all six 
researched areas.  

Research findings have suggested that two groups divided on the basis of their high or low academic results are differently satisfied 
with online learning, and differently satisfied with the use of online media during online learning. An alarming finding is significant 
dissatisfaction of researched high school students with six areas, which were examined in this article, namely: Satisfaction with 
online education in the time of Covid 19; satisfaction with the use of online media during online education; satisfaction with the use 
of media methods and forms in the time of Covid 19; satisfaction with the use of online media benefits during online education; 
motivation to online study and the time devoted to online study. Taking into account the significance of all findings in education and 
current online education (in the context of measured significant dissatisfaction of respondents at the time of data collection) may 
bring higher participation of students in education or their greater satisfaction with the study, and thus their greater academic interest.  

 Moreover, based on quantitative evaluation of 30 researched categories provided in the questionnaire we found that students' 
statement "is very dissatisfied" is the most frequent evaluation of satisfaction in the whole research. There can be several reasons, of 
course. One of the reasons for lower satisfaction of researched students seems to be the difficulty of online studying and frustration 
with the pandemic situation, which according to respondents "complicates the situation, makes communication difficult and does 
not give hope." Young people reflect the pandemic situation especially in connection with e-learning. Several students point to a 
decline in willingness to help each other "because we are all going through the same things." Another of respondents talks about 
solidarity in the first wave of the pandemic (willingness of students to help and encourage themselves, to sew a veil, to follow 
measures, etc.), which has been lost in recent months; or as the respondent states "fear and pessimism are more prevalent among us 
students." Just mentioned qualitative statements, obtained in the course of our research, shed another light on the findings of this 
research - in particular, the need for further research focusing not only on the cognitive outcomes of online learning, but also on 
evaluating the affective elements of online learning among young high school students.  

 Sudden shift away from the classroom in many parts of the globe, some of us might be wondering whether the adoption of online 
learning will continue to persist post-pandemic, and how such a shift would impact the worldwide education market. 

The cognitive value of the research might be findings brought a current evaluation and interpretation of six areas, which have been 
presented above. We believe that research findings provide a guide for further development and improvement in online teaching and 
learning methodologies. 
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Abstract 
 

Aiming at perceiving the factual situation in the domain of current trends in educational qualifications and the causality between 
educational qualifications and the success of public relations managers, this paper performs empirical analysis of the biographical 
profile of top communication managers. 

We conduct both a descriptive and a formal statistical analysis of the association between the dependent variable (probability 
of being listed among “Influential 100” PR/Communication Managers) with a set of explanatory variables, such as: the educational 
qualifications (the level of education, the rank of the university, the relevance of the completed education), supplemented by the 
age and gender of influential public relations managers. The empirical results reveal that the public relations’ profession is an 
extremely competitive area. We identify a statistically significant impact of the university rank, the type of higher education study 
program and the level of education on the success of the public relation manager, measured by the probability of being listed 
amongst “Influence 100” (as published by PRovoke Media).  
 
Keywords: public relations, public relations manager, educational qualifications. 

 
1. Introduction 

 
 

Does education matter for the Public Relations (PR) profession or any talented individual can be a successful PR manager? The 
main subject of our research is to investigate the impact of educational qualifications on the global success of managers in charge of 
public relations. In order to determine the relationship between educational qualifications and success in public relations 
management, our starting position is detailed and comprehensive analysis of the biographical profiles of top managers in public 
relations/communications.  

In order to identify the top managers subject to analysis, we rely on the renowned “Provoke Media” (previously known as “Holmes 
Report”) - "Influential 100" (Holmes, 2017-2019). This reputable data source provides an annual compilation of the world's most 
influential internal communicators and performs a comparative analysis of their listings and profiles for the 2015- 2020 period. 

 Due to the lack of data regarding the universities where the ‘Influential’ have completed their education, the type of education 
separately for each manager, age and gender, additional data extraction were performed on the personal profiles of LinkedIn, Google 
search engine, as well as the websites of their employers. The explanatory variables in determining the causal relationship between 
the success of managers with educational qualifications that are taken, are: the level of education, the rank of the university, the 
relevance of the completed education, supplemented by the age and gender of the "Influentials". 

The results are expected to contribute to identifying the current trends in educational qualifications of the public relations 
managers, enriching the scientific literature in the field. They also provide a useful ground for further analysis of the structure of the 
educational programs of the faculties that are most often repeated in the biographies of influential, as well as comparative analysis 
of academic programs and their compliance with the prevailing labor market demands for the 21st century, which will be presented 
in a doctoral dissertation on the topic under the same name.  

The structure of the paper is as follows. In the next section, we provide a review of the relevant academic literature. The third 
section contains the empirical analysis (elaboration of the selected econometric model, empirical results, and their implementation). 
The concluding remarks are conveyed in the fourth section. 
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2. Literature review 
 

Possessing knowledge that will provide an answer to social problems in a given domain is the basis for working in a given domain, 
it is also the basis for professionalization. “Professionalization institutionalizes the best practices and establishes standards of quality 
that serves the public interest” (Broom, Sha, 2013:130-131). 

 Throughout history, the ways of acquiring knowledge have varied. The need for formal educational qualifications, as a basis for 
acquiring knowledge and professionalism is at cost of the period of print based industrial society, until today.  

Although, we must note that today's network-based internet society, led by exponential convergent technologies, opens space for 
different possibilities for creating, sharing and acquiring knowledge, opportunities that allow knowledge to be widely available, 
„digitized, liberated (minimal, partial and full liberation)” (Suskind &Suskind, 2015:211), through „methods that might not directly 
involve the traditional professions at all?” (Suskind &Suskind, 2015:194). In this regard, Suskind (2015) present their main claim 
that “we are on the brink of a period of fundamental and irreversible change in the way that the expertise of these specialists is 
available in society” (Suskind R, Suskind D., 2015:1). They continue, “...we will find new and better ways to share expertise in 
society, and our professions will steadily be dismantled” (Suskind R, Suskind D., 2015:9). 

A review of the scientific literature tells us that the first courses / subjects in the field of public relations were taught in the twenties 
of the last century. Some of the authors (Cutlip 1994; Wright, 2011; Krishna et al., 2020) state that Wright J.P. in 1920 taught the 
first course in the field of public relations. Other authors (Gruning & Hunt 1984, Broom and Sha, 2013) state that Bernays taught 
the first public relations course in 1923, entitled "Public Relations."  

According to Grunig and Hunt (1984), “public relations are young profession, which in the 1980s has only begun to approach true 
professional status”. At the same time, they highlight that “We believe it is an important profession that, during the twentieth century, 
has made great strides in its sophistication, ethics, responsibility, and contribution to society” (Grunig & Hunt, 1984:4). 

 Looking at values, professional associations, public relations education, knowledge and codes of ethics, Grunig and Hunt (1984) 
conclude that “public relations has the necessary infrastructure to be a true profession. Additionally, they conclude that “the majority 
of practitioners have not been exposed to that infrastructure and thus have not become professionals” (Grunig& Hunt, 1984:82). 
Indeed, “[…] an exceedingly high proportion of present-day public relations practitioners come from variety of other fields. 
Predominant among these fields are journalism, advertising and publicity. In this sense, most public relations practitioners today 
have one thing in common: they really didn’t intend to get into the field – at least when they were young and obtaining their formal 
education. They couldn’t. For most of them the option of planning and preparing for a career in public relations- in the sense that 
one would plan and prepare for a career in law or medicine-was not possible. For this reason, the practitioners in the field, along the 
entire discipline of public relations itself, just “grew like Topsy,” without a common body of knowledge or without evolving any 
theory to guide their problem-solving efforts.” (Robinson, 1966:40). 

Professionalization as a basis for credibility and legitimacy of the practice still occupies an exceptional place in the scientific 
literature and current academic debates in the field of public relations in the 21st century. (Grunig&Hunt, 1984, Hunt, 1992, vanRuler 
2005, Pieczka&L’Etang, 2001, Sha, 2011, CPRE, 2006:10). 

 At the same time, the educational qualifications in public relations still are most often seen as a ground for professionalization 
(Heath, 2001, Sriramesh &Verčič 2003, Sriramesh и Hornaman, 2006, Fitch&L’Etang, 2020, Krishna et al, January 2020).  

In the same direction, The Comission of public relations education even in the 2006 Report highlights that “public relations 
education is still young, searching for its “home” and legitimacy in academie,” despite the growing numbers of professionals with 
educational qualifications in the field of public relations.  

In doing so, the Commission points out that “[...] The field is largely populated by practitioners who never had an opportunity for 
its formal study, thus learning their craft primarily from lengthy experience. 

The picture is changing. Graduates from public relations academic programs are entering the field in increased numbers.  “While 
the record of broad support for public relations education by professional groups is growing, there is a critical need for similar action 
by individual practitioners and the firms. Companies and organizations with which they are associated and in which they are 
influential” (CPRE, 2006:10). As a confirmation My College Options Research Center (2017) stated that “...Over 1,200 universities 
and colleges today offer majors and/or undergraduate degrees in public relations, communication, public affairs, and other related 
disciplines. Мany others include public relations concentrations and minors in their curricula, reflecting the demand among students 
for formal training in the practice of public relations” (Krishna A. et al., January 2020:34). 

The presented literature review imposed the challenge in examining the current state in the field of educational qualifications of 
successful public relations managers and the impact of educational qualifications on their succes, subject to analysis of this paper. 
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3. Empirical analysis of the impact of the educational qualifications on the success of public relations managers 

 
 Selection of econometric technique 

Descriptive statistical analysis is successful in discovering the specifics of the studied phenomena and their correlations. But 
correlations do not imply cause-effect relationship or causality. The probability of an individual being listed among the 100 most 
influential managers in the field of public relations may be related to the rank of the university, the cycle of studies and the type of 
study program, in which the manager acquired her/his education. To examine the possible causality (whether academic preparation 
affects success), we will apply formal methods of advanced econometric analysis.  

The dependent variable is a nominal variable, which has a value of either 1 (to be ranked as one of the 100 most successful public 
relations managers) or 0 (not to be on the annual list of 100 most successful public relations managers).  

For this type of dependent variables, it is not advisable to use the classical type of linear regression. First, the probability of being 
on the list of elite public relations managers does not move linearly with the values of the explanatory variables. Second, the 
probability value should be in the range between 0 and 1, which does not have to be the case with classical linear regression. Third, 
the usual assumption that a random error or stochastic term ("error term") is normally distributed is invalid when the variable takes 
values of 0 and 1. Fourth, the stochastic term will be heteroskedastic, which would call into question conventional tests for statistical 
significance (Gujarati, 2004).  

Therefore, our goal will be to assess the likelihood of being ranked as one of the top 100 managerial positions in the field of public 
relations, considering the educational qualifications, age and other attributes of individuals.  

As explanatory variables we take: 
 (1) the rank of the university where the manager received her/his education, according to the renowned ranking "QS World 

University Rankings 2021" by the Shanghai Jiao Tong University 
 (2) level of education (undergraduate or less (value of 0), postgraduate or doctoral studies (value of 1); 
 (3) the relevance of the completed education, defined as a dummy variable (where the study programs in communication, public 

relations and journalism receive a value of 1, and all others 0); 
 (4) the age of the manager, indirectly to capture the necessary work experience and 
 (5) the gender of the manager (1 = female, 0 = male). 
In logit and probit models, the dependent variable has assumed values of 0 and 1, with 0 representing the absence of a particular 

attribute and 1 representing the presence of that attribute. For instance, such outcomes can be described as whether one is on or 
outside the list of top 100 public relations managers, a smoker or a non-smoker, owner of a house or not, union member or not. 

The empirical specification has the following form: 

 
𝑌! = 𝛼 + 𝛽"𝑋1! + 𝛽#𝑋2! + 𝛽$𝑋3! + 𝛽%𝑋4! + 𝛽&𝑋5! + 𝑢!      [1] 

 

The variable Y is known as the dependent variable, or regress. The variables X1, X2, …, X5 are known as explanatory variables 
(predictors, covariates or regressors), while ui,t is defined as a stochastic or disturbance term. The symbol i denotes each observation, 
and t the year during the 2015-2020 period. In our case, the empirical specification would take the following form: 

 

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦	𝑡𝑜	𝑏𝑒	𝑙𝑖𝑠𝑡𝑒𝑑	!,( = 𝛼 + 𝛽"𝑈𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦	𝑟𝑎𝑛𝑘!,( + 𝛽#𝐿𝑒𝑣𝑒𝑙	𝑜𝑓	𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛!,( + 𝛽$𝑅𝑒𝑙𝑒𝑣𝑎𝑛𝑐𝑒	𝑜𝑓	𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛!,( +

𝛽%𝐴𝑔𝑒!,( + 𝛽&𝐺𝑒𝑛𝑑𝑒𝑟!,( + 𝑢!,(      [2] 

The empirical analysis is focused on the importance of educational qualifications (in addition to the age and gender of managers) 
on the success of managers in the field of public relations. Of course, there are other factors for being a successful manager, such as 
the intelligence quotient (IQ), the emotional intelligence quotient (EQ), the cultural intelligence quotient (CQ), but those factors are 
difficult to measure and publicly unavailable. Another limitation of our research is the methodological approach of the "Holmes 
Report 100", according to which, only one person can be selected from each company for the global list of the most influential 
managers. 

Having in mind the above-mentioned limitations of the analysis, in the following sub-section, we will present the results of the 
descriptive statistical analysis of the sample.  

 
 Statistical analysis of the sample  
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The list of the 100 most influential public relations managers in ‘The Holmes Report’ (newly “PRovoke Media”) is quite dynamic 
and vibrant. In the period from 2015 to 2020, 253 individuals appeared or re-appeared through the six published annual lists of elite 
100 managers in the field of public relations. Some of them are consistently present in all years, some appear and leave, and others 
appear in the last few years (the so-called "the rising stars").  

According to Figure 1, the Public Relations profession is an extremely competitive area: only 6% of managers or 16 people 
managed to place in the top 100 positions in all six annual reports. On the other hand, as many as 109 people or 43% appear in just 
one year and then, “disappear” from the list.  

 
Figure 1. Frequency of being listed on the “Most Influential 100” managers in 2015-2020 

The average age of the most influential PR managers is presented in Figure 2. From the analysis of the profiles of the selected 
according to the six consecutive reports of Holmes, for the period 2015-2020, we can see that this is an age structure, which has a 
gradual trend of rejuvenation. The top management structure in the field of public relations has completed higher education before 
the tectonic changes in the field of communication technologies, widespread internet, social media and smartphones, which 
significantly enriched the communication channels and made changes in the way of communication, which facilitated the 
development of two-way communication between organizations and the public in order to build trust, as a basis for gaining and 
maintaining a reputation, which is a basic task of public relations managers. The financial industry, the consumer industry and the 
technology industry are the industries that make up the largest percentage of the “Influential 100”, followed by employees in the 
food and beverage industries, the energy industry, the media sector, healthcare, and others. The fact is clear given that a large 
percentage of companies whose communications managers are part of the “Influential 100” are also among the 100 largest companies 
in the world, based on market capitalization, as well as the Forbes list of the most valuable brands in the world. 

 

 
Figure 2. Average age of the “Most Influential 100” managers in 2015-2020 
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The analysis of educational qualifications gives us a clear picture that this is a highly qualified workforce, which to a large extent 
has continued its education in the second and third cycle of studies and specialized training.  

Regarding the most popular fields of study, there is a clear dominance of the fields of communications, journalism, PR (extremely 
low presence) and marketing, but the second largest category is political science or economics. The number of English language 
graduates is quite small, and only a few who have studied other languages, history, law and other humanities. At least two of our 
group, however, are of scientific background (descent), with degrees in chemical engineering. Aldo communication, journalism and 
PR are dominant university degrees, one would expect higher representation of undergraduate public relations studies in the 
biographies of successful public relations managers.  

Many influential managers also have a master's degree in business administration (MBA) or other business or managerial 
qualification, while the field of vocational training programs is dominated by Harvard executive leadership programs and executive 
management programs in the field of management and leadership. From the latter it can be concluded the exceptional need for 
knowledge of management, leadership and business as part of the educational qualifications in order to successfully manage public 
relations / communications. 

From the continuous trend of frequent fluctuations in the workplace, it can be concluded that the interest and competitiveness in 
the profession are growing, which indicates the increasing importance of being a competitive individual. The finding from the 
comparative analysis that a significant number of managers invest in their professional development leads us to the conclusion that 
success in communications management is directly correlated with lifelong learning, or continuous professional training, which 
today is facilitated by numerous opportunities for formal and informal additional training, further facilitated by numerous online 
programs. The slight decline of managers who have acquired formal education from the second or third cycle of studies can be seen 
as a result of increased opportunities for specialized formal and informal retraining in recent years, whose number is expected to 
grow exponentially in the coming years, having considers the need for rapid retraining and retraining in response to a technologically 
driven global society. 
 

 
 Conditional logistic regression 

Our sample consists of individuals who continuously or occasionally appear on the list of "Influential 100" for a period of six 
years (2015-2020). In doing so, we can use these individuals as their own control. When the dependent variable is binary (0 = not to 
be on the list of top 100 or 1 = to be on the list of top 100 communication managers), it is advisable to use a conditional logit panel 
data model (Gujarati, 2004; Baltagi, 2012). When the data are panels (different personalities (N = 252) in different years (t = 1, 2, 3 
…, 6), which correspond to the period from 2015 to 2020, we can control even the stable characteristics, and these are the ones that 
do not change over time. For example, gender is assumingly unalterable, although this assumption can be problematic in today's 
world. Also, the level of previous education and the type of education of top communication managers do not change. On the other 
hand, some of the explanatory variables change, such as the age of the manager.  

Due to the difficult access to data on the level of education of the "Influential 100" over the years, we will rely on their biographical 
data on the rank of the university, where they received their education and the type of higher education study program (is it in the 
broad domain of public relations, journalism and communicology, or is outside this domain).  

The calculation was performed using the software program for statistical and econometric research "Stata 16.0", where the original 
results are shown in Figure 2, which allows direct interpretation of the findings.  
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Figure 2. Empirical results from the conditional logistic regression 

 

As illustrated in Figure 2, id refers to the individual, where 252 persons are detected who continuously or (more often) occasionally 
appear on the annual list of influential managers, while year refers to the year for which data were collected (2015, 2016, ..., 2020). 
The dependent variable is referred to as “prisustvo”, ie presence or absence from the list of influential managers globally. If the 
person is in a certain year on the list, the dependent variable presence gets a value of 1, or vice versa, a value of 0.  

We use the xtlogit statistical command to estimate the factors that affect a person's probability of being on the list of the 100 most 
influential communication managers. For easier interpretation of the results, we express them as a ratio (odds ratios). Suppose that 
in a sample of 100 top managers, 90 have completed at least an undergraduate degree. Therefore, the chances of a top manager 
having an undergraduate degree are 90 out of 10, or 9:1.  

Empirical results show that the age (vozrast) and gender (pol) of the person do not have a statistically significant effect on the 
probability of being on the list of the 100 most influential communication managers / public relations managers in the world. In other 
words, gender equality should be and is a completely natural state in the field of managing public relations.  

We detect statistically significant influence on the rank of the university, the type of higher education study program and the level 
of education. The university's ranking coefficient has a negative sign, indicating that the lower the university is ranked (with a higher 
value on the list, for example, at position 500), the less likely a person is to be on the "Influential 100" list. In other words, graduating 
from a higher-ranking university globally increases your chances of being on the list of the world's top 100 communication managers. 
If the university is positioned 100 places lower in the ranking of the best universities, the probability of being on the list of the most 
influential managers is reduced by 0.5%.  

The results also indicate the importance of the type of study program. Individuals who have completed studies in the field of public 
relations, journalism or communication have a better chance of ranking among the world's elite of the most influential 
communication managers. The ratio for those who have completed an “adequate” study program is 1.57. This implies that if the 
manager has completed an adequate study program (public relations, communicology or journalism), her / his chances of being on 
the list of the most influential (top) communication managers are multiplied by 1.57. 
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The impact on the study degree is also statistically significant. Due to the complexity, this variable has a binary character, i.e., 
values of 0 if the individual has undergraduate studies (or less), and 1 if he has completed postgraduate or doctoral studies. The ratio 
for those who have completed postgraduate or doctoral studies is 1.52. Hence, if the manager has a higher level of education, her / 
his chances of being on the list of the most influential (top) communication managers are multiplied by 1.52. 
 
 
4. Conclusions  
 

Having in mind the above-mentioned research findings we can conclude that the educational qualifications have a strong impact 
on the success of public relations managers. In that regard, we should focus on the quality of the educational programs and their 
compliance with the educational challenges of the 21st century. 

The analysis showed that the average age of influential communication managers corresponds to individuals in the second half of 
1960s. In terms of geographical allocation, the emergence and development of the public relations industry itself is inextricably 
linked to the development of democratic societies themselves, as a fertile ground for the development of open, transparent, two-way 
communication with the public, where the primacy belongs to the United States and Western European countries. From the 
continuous trend of frequent fluctuations in the workplace, it can be concluded that the interest and competitiveness in the profession 
are growing, putting a strong pressure on individuals to invest in high-quality formal and informal education. 

Additionally, being aware of the importance of the digital competences and emotional intelligence competences, data analytics, 
strategy, creativity, management, leadership, ethics, social responsibility due to the accelerating rise of the exponential convergent 
technologies, changed media landscape, the tremendous importance of the publics, the rise of activism, huge number of data, and 
the raising distrust. 
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Abstract 

The decline of civic engagement has been an issue for several EU member states. To promote civic engagement, digital 
tools have been perceived as one of the possible solutions both at the EU and national level. Within the context of COVID-19 
pandemic that has intensified the digitalization in many forms and sectors, the issue of digital solutions for civic engagement has 
regained its relevance and topicality. In the last decade, Latvia has been among other EU members states in which civic engagement 
has become a concerning and long-term challenge. For instance, opposite to Estonia the turnout in the last national and European 
parliamentary elections has gradually declined in Latvia. There are also limited digital possibilities for the Latvian society to 
participate and influence the political agenda daily. Therefore, this article provides an overview of the provisions and guidelines at 
the EU level to address the issue of civic engagement by promoting digital democracy tools. Secondly, it analyses what online tools 
exist in Latvia to promote civic engagement. Third, comparing the digital democracy solutions implemented in Estonia and Latvia 
lessons learned are drawn. Finally, using data from quantitative (polls) studies (before and in the COVID-19 pandemic), the article 
provides recommendations for Latvia in the context of I-voting. 
 
Keywords: civic participation, Latvia, I-voting, digital democracy. 
_________________________________________________________________________________________________________________________________ 
 

 
1. Digital civic engagement: theoretical framework 

 
Civic engagement can be defined in many ways. Over the last decades, it has been used as a buzzword, to cover everything from 

voting in elections to giving money to charity, or from bowling in leagues to participate in political rallies and marches1. Discussions 
have been diverse in academic field including various elements and aspects of civic engagement. One of the broadest definitions of 
the civic engagement has been delivered by Robert D. Putnam who has argued that just about everything from reading newspapers, 
political participation, social networks, and interpersonal trust to associational involvement - all of this could be labelled as civic 
engagement.2 There have been scholars like Ben Berger who has argued that civic engagement is ready for the dustbin – proposing 
that civic engagement meet the well-deserved end to be replaced with more nuanced and descriptive set of engagements: political, 
social and moral.3 More broader description of civic engagement has been provided by H. Brady who emphasises that we should 
think about political participation, firstly, as manifest and observable actions or activities that people voluntary take part in, secondly, 
“people” means ordinary citizens, not political elites, or civil servants, thirdly, according to the H. Brady the concept refers to 
deliberate attempts to influence the people in power, to make a difference.4 Meanwhile, in their research R. Adler and J. Goggin 
conclude that there is currently no single, widely agreed-upon meaning for the term5.  

When it comes to the term “digital civic engagement” the things are even more complicated. The rise of the internet has 
stipulated civic engagement in various ways. Firstly, the internet as a tool for information retrieval, secondly, the internet as a tool 
for communicating and messaging, thirdly, the internet as a virtual space for exchanging views in forums, surveys, comments, etc. 
Finally, the internet as a tool for a digital solution in policy making procedures. One of the most comprehensive definition of the 
digital democracy has been provided by Ralf Lindner and Georg Aicholzer who argue that digital democracy is the use of information 
and communication technology and computer-mediated communication in all kinds of media (e.g., the internet, interactive 

 
1 J. Ekman, E. Amna, Political Participation and Civic Engagement: Towards a New Typology, “Human Affairs” 22, 2012, 284. 
2 R. D. Putnam, Bowling Alone: Democracy in America at Century’s End, in Democracy’s Victory and Crises, A. Hadenius (Ed.), Cambridge: 
Cambridge University Press, 1997,  
3 B. Berger, Political Theory, Political Science, and the End of Civic Engagement, “Perspectives on Politics” 7 (2), 2009, 335. 
4 J. Ekman, E. Amna, Political Participation and Civic Engagement: Towards a New Typology, “Human Affairs” 22, 2012, 285. 
5 R. P. Adler, J. Goggin, What Do We Mean By “Civic Engagement, “Journal of Transformative Education” 3 (3), 2005, 241. 
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broadcasting, and digital telephony) for purposes of enhancing political democracy or the participation of citizens in democratic 
communication6.  

Regardless of the definition and tools, three main arguments have been put in front supporting the notion of digital democracy:  
1. Digital democracy improves political information retrieval and exchange between governments, public administrations, 

representatives, political and community organizations and individual citizens. 
2. Digital democracy supports public debate, deliberation, and community formation.  
3. Digital democracy enhances participation in political decision-making by citizens7. 
As seen the definition of digital civic engagement has been associated with various terms (e.g., eDemocracy, digital democracy, 

e-participation, I-voting etc.). This research paper particularly analyses the perspective of the participation of the society that are 
expressed through elections and influence of the decision making. Involving citizens as equal partners in decision-making processes 
contributes to the successful democratic governance. In this context, digital tools provide a possibility to ensure the rapid and 
interactive cooperation between government and the society, reduce the gap between political representatives and citizens, 
transforming the relationship between citizens and decision-makers into more of a partnership as well as remove potential barriers 
to participation that translate into a general feeling of exclusion and engage groups that are underrepresented.  
 

2. Digital democracy in EU: dynamics and ambitions 
 

Over the last decade, the EU has sought to steer the debate on digital democracy with variable success. In the context of this 
discussion, there have been attempts to find both the right guidelines and the necessary tools to promote digital civic engagement. 
European Commission is the main EU institution responsible for coordinating the implementation of the digital democracy tools and 
guidelines. The implementation of digital democracy at the EU level must be seen in the context of one of the European Commission's 
priorities for 2019-2024, which is - Shaping Europe's digital future. As stated in the communication of Shaping Europe’s digital 
future, promoting the digital transformation of public administrations across Europe is crucial8. 

It should be noted that greater emphasis at the EU level is being placed on how digitalisation offers the opportunity to boost the 
economy in various areas, as well as to strengthen the resilience of the media and society. At EU level, three eGovernment objectives 
have been set: 1) to modernize Public Administrations by using digital enablers, 2) to achieve cross-border mobility through 
interoperability and 3) to facilitate digital interaction between administrations and citizens / businesses for high-quality public 
services9. The EU’s ambition in 2016 was that by 2020, public administrations and public institutions in the European Union should 
be open, efficient, and inclusive, providing borderless, personalized, user-friendly, end-to-end digital public services to all citizens 
and businesses in the EU10. As can be seen, this goal has not been fully achieved. At EU level, there is still considerable progress to 
be achieved for proposing and implementing solutions to promote digital democracy daily. 

The discussion on the digital democracy has a long path. Several actors have been actively advocating the need for more 
digitalized EU’s approach. Already in 2004 at the eDemocracy seminar former Estonian Prime Minister Mart Laar suggested to 
define targets at the European level, for example to use eParticipation to achieve increased interest and participation in the run-up to 
the European elections of 2009. According to Mart Laar there is a need for further reflection and suggestions for shared initiatives 
and target-setting at European level to give an impetus to best use of ICT-driven innovation for improved democratic decision-
making and participation11. It was planned that innovative approaches are used to design and deliver better services in line with the 
needs and demands of citizens and businesses as well as public administrations to use the opportunities offered by the new digital 
environment to and to facilitate their interactions with stakeholders and with each other12. 

With varying degrees of success, one digital solution is currently operating at EU level. Originally known as “Your Voice in 
Europe”13, it is now offered as a single access point in all official languages for the Commission’s public consultation. This is further 
enhanced by improved access to information about the European institutions. It is within the context of a new generation of portals 
for a complete range of thematic information and interactive services on EU policies and activities, hiding the organizational 

 
6 R. Lindner and G. Aicholzer, E-Democracy: Conceptual Foundations and Recent Trends, in European E-Democracy in Practice, Studies in 
Digital Politics and Governance, L. Hennen (Ed.), 2020, 16. 
7 J. A.G.M. van Dijk, Digital Democracy: Vision and Reality, “Innovation and the Public Sector”, 2012. 
8 Shaping Europe’s Digital Future, https://ec.europa.eu/info/sites/default/files/communication-shaping-europes-digital-future-feb2020_en_4.pdf, 
access (17.05.2021.) 
9 EU eGovernment Report 2016 shows that online public services improved unevenly, https://digital-strategy.ec.europa.eu/en/news/eu-
egovernment-report-2016-shows-online-public-services-improved-unevenly (access 17.05.2021.) 
10 EU eGovernment Action Plan 2016-2020 Accelerating the digital transformation of government COM/2016/0179, Brussels, 19.4.2016.  
11P. Timmer, Agenda for eDemocracy - an EU perspective, European Commission, https://agora-parl.org/sites/default/files/agora-
documents/EC%20-%20Agenda%20for%20eDemocracy%20-%20EN%20-%20PI.pdf, (access 16.05.2021.), 4. 
12 EU eGovernment Action Plan 2016-2020 Accelerating the digital transformation of government COM/2016/0179, Brussels, 19.4.2016. 
13 http://europa.eu.int/yourvoice (access 14.05.2021.) 
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complexity behind the scenes. The EU Presidencies have also become interested in making use of digital Democracy tools. As one 
of the examples to be mentioned is eVote that was a project started by the Greek presidency in 200314. 

 
3. Civic engagement in Estonia: is I-voting a solution? 

 
Challenges related to (insufficient) participation in political life are relevant to all Baltic states. The starting point for all the 

Baltic states in the further development of democracy was the same. Having said that, altogether the differences and similarities 
make the Baltic region an attractive area for the investigation of civic engagement and democratic values also in the context of global 
digitalization stimulated by the COVID-19 pandemic.  

Participation in elections is the key reference point for civic engagement. Comparing voter turnout in Estonia and Latvia since 
regaining independence, it is possible to observe fluctuations in both countries. As shown in Table No.1, in general, turnout in Latvia 
has gradually decreased since regaining independence. In 1998, turnout in parliamentary elections was more than 70% of eligible 
citizens, compared to only 54% in the last parliamentary elections in 2018. The recession and non-involvement of society is a 
challenge to Latvia's democratic system. In Estonia, on the other hand, public involvement has remained steadily high. It has 
remained at 63-69% with slight fluctuations. 

 
The turnout in the European Parliament elections in Estonia is also higher than in Latvia. Since 2004, when Estonia and 

Latvia joined the EU, four European Parliament elections have taken place. In the first three European elections in Estonia, turnout 
ranged from 43% to 46%. In 2019, it reached 51% of participation. In contrast, in the first two European Parliament elections in 
Latvia there were 41% and 54%. However, already in 2014 and 2019, it was only 30% and 34% respectively, which is less than the 
EU average. It should be noted that in 2009 the comparatively high turnout in the European elections in Latvia can be explained by 
the fact that the European elections took place at the same time as the municipal elections. This also affected turnout in the European 
elections in general. 

It should be also emphasized that since 2005, voter turnout in Estonia has increased, when I-voting was introduced in the 
Estonian parliamentary elections. The share of I-voting has increased significantly since its introduction. In 2019, 43.75% of all 
votes were cast online, setting a record for I-voting. For comparison, the 2017 local elections posted 31.7% I-voting share while the 
2015 parliamentary elections tallied 30.5% of ballots from I-votes, very different from the 2005 record of 1.9% I-voting turnout15. 

Several studies have been conducted on whether and how I-voting has affected the participation of the Estonian public in 
elections. Overall, there is consensus among researchers (Karel Sal, 2015; Kristjan Vassil, 2014; Taavi Unt, 2017; Wigartz, 2017) 
that there is no measurement classifier to identify that I-voting has contributed to involve new voters in the elections. It is believed 
that I-voting is used by widening range of the public, which is an active part of the society and who participated in the elections even 
before 2005, when I-voting wasn’t introduced in Estonia.  

This is related to the discussion that the use of I-voting cannot be seen from the perspective of rationality and maximum 
efficiency. Voters have different identities and rationale. Each voter has their own reference points and preferences. Just because 

 
14 K. Carstens, Greeks reach out through e-Vote project, 2003, https://www.politico.eu/article/greeks-reach-out-through-e-vote-project/, (access 
1.05.2021.) 
15 i-Voting – the Future of Elections? https://e-estonia.com/i-voting-the-future-of-elections/, (access 2.04.2021.) 
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someone voted online doesn’t automatically mean that they will vote a second time. Also, many voters do not have access to remote 
electronic voting. Electronic voting could be a good substitute for offline alternatives for some people, but certainly not for everyone. 
As defined by the Aaron Smith, the well-educated and the well-off are more likely than others to participate in civic engagement 
online – just as those groups have always been more likely to be active in politics and community affairs offline16. Political activity 
in social networking spaces shows a somewhat more moderate version of that trend. Therefore, it is impossible to identify specifically 
remote electronic voting contributes to electoral activity. 

It should be noted that the application of I-voting must be seen in the context of the overall digitalization of Estonia at a 
national level. Over the last decades, Estonia has been positioning and being associated as an e-country looking for various e-
solutions in the public and private sectors. Estonia is also the only country in the world where local, national, and European elections 
take place in an e-environment. I-voting is not just one unique initiative that sets Estonia apart from other countries. Its citizens have 
used internet banking since 1996, filed online tax returns since 2000, bought bus tickets with their mobile phones for many years 
and carried out various other remote electronic transactions for many years that were not available in many parts of the world. Also 
important is the introduction of the e-ID system, which allows for extensive activities in the daily environment, in business and in 
correspondence with the public sector in the Internet environment. This has been an essential precondition for public perception and 
application of online solutions. 

Although the use of I-voting has become more widespread in Estonia during the last elections along with other e-solutions 
in private and public life, it should be noted that additional solutions within the context of civic engagement haven’t been successfully 
implemented. One of the most significant tools of e-democracy that was introduced in Estonia was the platform named “Today I 
Decide”. The platform was created in 2001. The aim of this project was the development of an electronic online participation system 
that enables citizens to submit ideas, discuss and vote for them. The platform initially aroused public interest, but it did not gain 
widespread use. As a result, it was closed in 2008.  

As early as 2007, the government launched a new portal, Osalusveeb17 (meaning the membership network). The portal 
offers an opportunity to express an opinion on the new laws and other legal acts prepared by the ministries, as well as an opportunity 
to vote on various ideas regarding public policy. However, this initiative has not received enough support from the public either. 
Every year, public involvement has diminished, which has fuelled discussions on closing the platform18. 

Analysing the Estonia case, it can be concluded that I-voting has not given impetus to the transformation of public culture 
and approach in favour of the use of digital tools in civic engagement. Although Estonia integrates digital solutions at national level 
in various sectors and areas, this has not been reflected in the context of political participation outside I-voting and the private sector. 
Moreover, government calls and initiatives for official opinions on certain bills are not widespread and widely used by the public. 
 

4. Internet participation in Latvia: the success story of ManaBalss.lv 
 

Comparing the examples of Latvia and Estonia, it must be concluded that Latvia lags behind Estonia in terms of electronic 
solutions in many forms of expression in daily life. The e-identity is rooted in culture in various areas and dimensions in Estonia. 
However, there is currently one successful solution in Latvia in the context of civic engagement that works and has popularity in 
society. Analysing Latvia’s case one separate online tool should be highlighted - the portal ManaBalss.lv (in English - MyVoice). 
The portal ManaBalss.lv is a platform for public initiatives, where every Latvian citizen can place their initiative and collect 
signatures for its delivery to the Saeima (Latvian Parliament). The portal works to make the most valuable ideas of the people heard. 
It is one of the largest and most successful grassroots participation projects in the history of Latvia, which has also been highly 
appreciated by leaders and organizations around the world.  

At the heart of the action - legislative initiatives can be initiated and signed by any Latvian citizen who has reached the age of 
16. Any initiative that is signed online by at least 10,000 citizens and that meets the legal criteria of the parliament will be 
automatically send to and afterwards considered by the specific committee of the parliament. The portal has become a recognizable 
and applicable tool. The statistics available on the portal's website show19: 
 

Total number of signatures 2'020'904 signatures 

Total number of initiatives submitted 2030 initiatives 

 
16 A. Smith, Civic Engagement in the Digital Age, PewResearch Center, 2013, 1. 
17 https://www.osale.ee (access 15.05.2021.) 
18 M. Toots, Why E-participation systems fail: The case of Estonia's Osale.ee, “Government Information Quarterly”, Volume 36, Issue 3, 2009, 
549. 
19 https://manabalss.lv (access 17.05.2021.) 
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Currently active published initiatives 568 initiatives 
Table nr. 2. (statistics drawn from manabalss.lv) 

Although the initiative has become a popular tool for public involvement in the legislative process, it is the only online platform that 
offers such solutions.  
 

5. I-voting in Latvia: analysing the attitude of the Latvian society 
Although the ManaBalss.lv portal retains its relevance and application, an important issue is still related to the introduction of 

I-voting in Latvia. Analysing the quantitative data surveys conducted before and during the COVID-19 pandemic, it is possible to 
draw conclusions as to whether and how public sentiment regarding the introduction of I-voting has changed. The surveys also allow 
us to draw conclusions about the dynamics of development, as well as to analyze it from the perspective of counties, age, income, 
education, and employment. 

Two quantitative surveys were conducted of Latvian residents aged at 18 to 74 years old. Overall, 1000 respondents were 
questioned in both separate surveys. The stratified random sampling method according to the administrative-territorial principle was 
used to identify the respondents. Respondents were also divided into several classifiers: age, place of residence (region), level of 
education, state language as a colloquial language in the family and other languages as a colloquial language in the family. 
Respondents were interviewed within a period of one month and by one means of communication (either by telephone or in person). 
The following three questions were asked during the survey: Would you support the possibility to vote online in the Saeima, local 
government, European Parliament elections and referendums in Latvia? What do you think would be the most important positive 
aspects of online elections? What do you think would be the main negative aspects of online elections? Two surveys with identical 
questions and possible answers were conducted in 2019 and 2021 (February - March). 

From the point of view of the public, it must be concluded that the public's perception of the introduction of I-voting at national 
and European parliamentary elections, as well as in referendums, has not increased in the COVID-19 obstacles. The global 
digitalisation promoted by the COVID-19 pandemic has not given additional impetus to the Latvian society. The total number of 
positive respondents (“yes” and “rather yes”) is 63.9%, which is 12.2% less than in the pre-COVID-19 pandemic. Nevertheless, 
being aware of the potential risks, as well as the lack of information and discussion in the public discourse on I-voting, this indicator 
can still be classified as sufficiently high and positive. In general, it provides a basis for developing and improving the advancement 
of this issue in public discourse, as most of the society would be ready to support it. 

It must be concluded that the diverse public attitude is not observed from the perspectives of education, nationality, or gender. 
Respondents in primary, secondary and higher education have equal views on Internet solutions in the context of elections. There is 
also no significant change in dynamics before and under COVID-19 conditions. The situation is similar between women and men, 
as well as between Latvians and Russians. This survey also dispels the assumption that in an urban environment and in the capital, 
the population is more focused on technological solutions. As the results of the survey prove, the support for I-voting is 
approximately similar in all regions of Latvia. 

Analysing the arguments underpinning I-voting, both before and during the COVID-19 pandemic, the most important positive 
aspect of the introduction of I-voting is that it would provide more convenient voting (e.g., the possibility to vote regardless of 
location). This is the most positive aspect in all age groups, regardless of education or employment. It should also be emphasized 
that there is a degree of consensus between the public and private sectors. Neither the COVID-19 pandemic nor before it has been 
observed that any sector has been particularly critical of the introduction of I-voting. The percentage of support is very similar. It 
also leads to the conclusion that there is a consensus in both private and public sectors on the opportunities and the risks associated 
with the introduction of I-voting. 

However, the synergy confirmed by both surveys is related to the impact of income on the perception of the introduction of I-
voting. According to the survey findings, the higher the income, the greater the support for the introduction of I-voting. Given the 
digitalisation of the business environment, especially in the context of the COVID-19 pandemic, people on higher incomes are aware 
that this can be a solution in many ways, including in the context of public involvement. 

Looking at the distribution by age groups, it should be noted that both before and during the pandemic, the age group from 25 
to 34 is the one that most positively evaluates the introduction of I-voting in Latvia. Before and during the COVID-19 pandemic, 
82.3% and 75.8% of respondents in the 25-34 age group, respectively, supported the introduction of I-voting. In turn, the most 
negative view of the introduction of I-voting in national and European parliamentary elections, as well as in referendums, is in the 
age group after 65 years. This group also shows the largest fluctuations before and during the COVID-19 pandemic. There is a 
significant drop in supporting I-voting. In the pre-COVID-19 pandemic, a total of 74% of respondents were positive about the 
introduction of I-voting. In the pandemic, however, it has decreased almost two times. Respectively, 41.7% of respondents answered 
positively, of which only 20.3% answered “yes”. The main reasons why this age group refrains from introducing I-voting are, firstly, 
the falsification of results and, secondly, the disruption caused by cyber-attacks and technical failures.  
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This shows that the older generation is more cautious about introducing technology into domestic and political life. Also, often 
the information available in the public environment about several cyber-attacks discourages showing support for the implementation 
of I-voting. Given that, under COVID-19, this age group has had to adapt to digitalisation, that may also have had the opposite effect, 
which is reflected in the mood towards the introduction of I-voting. The issue of the involvement of the elder generation has been 
expressed also in the resolution of the Council of Europe stating that an important challenge for e-democracy is to ensure an “equal 
hearing” of all groups. Efforts should be made to engage the elderly and those less inclined to participate in politics, including youth. 
Since the Internet is a domain where younger generations tend to be well represented, e-engagement initiatives can help to mobilise 
them, which can in turn bring a new energy to local and regional politics, which traditionally have lower levels of youth participation 
than national politics. 

Analyzing the risks identified by respondents as to why I-voting should not be introduced, the disruption caused by cyber-attacks 
and technical failures comes to the fore. Almost 63% of respondents mention this as the most important criterion. It should be noted 
that this figure is lower than in the pre-COVID-19 survey, when more than 75% of respondents highlighted this risk. This leads to 
the conclusion that the public is aware of the risks, but with the implementation of various tools and adaptation measures because of 
digitalisation, solutions are emerging to mitigate these attacks. This suggests that as society becomes more exposed to the various 
elements of digitalisation on a daily basis, risks will be identified, and tools put in place to reduce the level of threat and vulnerability. 
The possibility of a fairly high risk is also applied to the potential falsification of results, which is indicated by 43% of respondents. 
 
Conclusions  
 

Digital democracy in the EU has been a developing trend. There are a set of goals defined at the highest level aiming to 
promote tools of digital democracy. However, when it comes to the implementation phase, both the EU and its member states are 
still struggling to incorporate e-solutions in the daily political life thus increasing civic engagement. Each country has its own 
solutions and tools. Having analysed the example of Estonia that is champion in implementing I-voting, it has been concluded that 
I-voting does not automatically give additional impetus for other online civic engagement solutions. Each of the digital democracy 
tool has its efficiency and support from the public. The support of the society to use it is interconnected with various variables, 
including the perception of the security risks that comes along the online participation, availability of remote systems, internet 
awareness etc.  

There is a particular online solution successfully operating in Latvia, which allows initiating legislation for every member 
of the public. It’s been widely used by the public and have been attractive platform in recent years. However, although it’s been 
popular within the society, it hasn’t given additional impetus for other tools such as I-voting in national and European parliament 
elections.  

Analysing the attitude of the Latvian society towards I-voting several conclusions could be drawn. First, there is a very high 
support for introducing I-voting in national and European parliament elections. Second, the assumption that the digitalization caused 
by the COVID-19 pandemic could increase overall public support for the use of online tools, including the introduction of I-voting, 
has not been confirmed. On the contrary, overall, it has even slightly decreased. There may be several reasons for this: firstly, with 
digitalisation in several everyday areas, the security risks it poses are being identified, and secondly, there is “fatigue” from the 
“overuse” of technology daily. Third, it is important to emphasize that neither before nor in the conditions of the COVID-19 
pandemic, there was a significant split and difference of opinion depending on gender, education, employment. The main difference 
is between the younger and older generation, where members of the public over the age of 65 are the most skeptical about the 
introduction of I-voting. Accordingly, it also serves as a basis for one of the recommendations - if the political elite would like to 
move forward with the introduction of I-voting in Latvia, then significant emphasis should be placed on explaining how to reduce 
security risks, what additional benefits it brings, with special emphasis on senior generation, which is typically one of the most active 
election groups in Latvia. 
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Abstract 
 
Introduction. One of the mechanical properties of the materials is flexural strength. It is important to determine the strength of the 
material in order to avoid dislodgement or fracture of the prosthetic restoration, especially in the clinical cases where the provisional 
restoration is necessary to use for a long time. The aim: the purpose of the study was to evaluate and compare one of the mechanical 
properties such as flexural strength between two different provisional restorative materials: polymethyl methacrylate and urethane 
dimethacrylate. Methods: 20 specimens were produced, they were divided into two groups: Group 1 included 10 specimens 
polymethyl methacrilate, Group 2 included 10 specimens Urethane dimethacrilate. Each component of the two groups was kept in 
artificial saliva for one week. Flexural strength was found by using the three point test in Zwick Roell Universal machine. Results. 
By the statistical evaluation was found that the mean value of PMMA specimens was 134,4 MPa. This value was higher, compared 
to the mean value of flexural strength of UDMA specimens which was 107,5 MPa. Conclusions. Based on the results of this study 
we can conclude that the flexural strength of PMMA is higher compared to the flexural strength of UDMA specimens. PMMA is 
suggested to be used as a better material for long time restorations, for fixed restorations with a large number of elements or in 
patients with parafunctional habits. 
 
Keywords: Flexural strength, specimens, PMMA, UDMA. 
_________________________________________________________________________________________________________________________________ 
 
Introduction. 
A good provisional restoration should have these criteria: protect dental pulp, good marginal adaptibility, to keep the position 
stability, fulfill the mastication function, force and retention, easy to maintain the hygiene and proper esthetic.1,2 During the function 
temporary restoration should face occlusal forces without breaking or move. This is very important in long-time provisional 
restorations, long span bridges, during restorative phase of reconstructive procedures over implants or in patients with bruxism.3,4,5  

One of the mechanical properties of materials is flexural strength. Flexural strength is the ability of material to resist a certain load 
without breaking or being damaged. Regarding the chemical qualities, there are two main groups: 1. Methacrylate Resins where are 
included: methyl methacrylate, ethyl methacrylate, vinil methacrylate, butyl; methacrylate. 2. Composite Resins: bis-GMA, bis-
acrylics, urethane dimethacrylate. Flexural strength of provisional restorations are different in one material, inside one chemical 
class and between different chemical classes. Based on the way of polymerization there are different groups: auto polymerized resins, 
resins polymerized with heat, light-polymerized resins, dual resins.6,7 Clinicians typically choose a product based on the way of 
manipulation, cost and esthetics. When strength is the most important, it is useful to know which restorative material is the most 
resilient. This is the reason we conducted a study to compare flexural strength between two restorative materials: self-polymerizing 
resin, polymethyl methacrylate and light polymerized resin, urethane dimethacrylate. 
 
The aim of the study. 
The aim of this study is to compare the flexural strength of two provisional materials. Through the conclusions of this research 
dentists can choose which material is the most resistant toward fracture or deformation, espacially in certain clinical cases such as: 
in a long span bridge, in parafunctional habits patients for ex. with bruxism or in restorative phases over implants where a povisional 
fixed restoration is required for a long time. 
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Material and Methods 
In this study two types of resin based on the way of polimerysation and the way of manipulation were chosen. 20 specimens were 
produced, 10 specimen for each group (fig. 1).  
All the specimens were made based on the instructions and standart procedures.  
Group 1, Auto-polymerised resin that contains PMMA, Group 2 that contains light polymerised resin. The statistical method that 
was used was student "t" test. 

 
Fig.1. The specimens produced. 

Through student "t" test average values of the data were compared. Metal molds were used to produce the specimens. The measures 
of metalic specimens were based in the the specifications of American Standards Institute nr. 27 : 25×2×2 mm. Metal molds were 
produced by alumin. They were placed between between two glasses plates in order to realize an equal disperse of the material.  
The fabrication of the first group of specimens: auto-polymerised resin. Powder and liquid were measured in the ratio 2 : 1. When 
the material comes to the dough stage, it was placed in the metal molds and covered with a glass plate where a uniform pressure was 
performed until the whole polymerization was complete. The material was left for 15 minutes for the complete polymerazation. After 
the polymerization was completed the specimens were examined for any porosity or defects. Grinding and polishing was made with 
Strue Tegramin, with Magnetic Discs. The specimens were attached with the holder. (fig.2) First grinding was made with MD Piano.  

 
Fig.2. The specimens attached with the holder. 

It takes off the damaged and deformed parts of the material, the removal of the material was 35 micron. The surfaces of all specimens 
in their holder are all in the same level. Abrasives were sprayed in the disc to help to remove the damaged material. (fig.3) 

 
Fig. 3 



IAI Academic Conference Proceedings                                                       Virtual Conference, 16 June 2021 
_______________________________________________________________________________________ 
 

  

By IAI ISSN 2671-3179 
 

 

 

48 

Second grinding was made with MD Allegro. It helps to remove the left material from the first grinding and prepares the surface 
ready for polishing, the material removed was15 micron. Abrasives that were spryed are Diamant Pro. Polishing was made with MD 
Nap with Oxyd Alumin suspensions. (fig.4) 

 
Fig. 4 

At the end PMMA specimens were measured using Digital Caliper, Mitutoyo for precise measurement: 25*2*2 mm. After the 
measurement of the specimens, the specimens were stored in artificial saliva for 7 days, then they were rinsed and dried. The 
fabrication of second group of specimens. Materials UDMA come protected by day light, molded. They come in a putty mode,  that 
can be easily packed. The material was packed in metal molds  as soon as possible and was covered  with glass plate, over which a 
uniform pressure was applied for 2 minutes. The excessive material was taken off by the sides and then again polymerised for 6 
minutes. Grinding and polishing were realized with Strue Tegramin, with Magnetic Discs. 
UDMA specimen were measured using Digital Caliper, Mitutoyo for precise measurement: 25*2*2 mm. The measurement of 
flexural strength. The flexural strength was calculated using 3 point test in the universal machine Zwick Roell. Specimens were 
placed in two edges, with a distance of 20 mm from each other. The cross head speed of the machine is 0,75 mm/min.  Each specimen 
was loaded in a gradual way and the point that bends and broken was registered. This is the load that is required to break the 
specimens, in KN which were turned in N. (Fig. 5) 

 
Fig. 5 

Flexural strength was calculated using the standart formula: Flexural Strength= 3FL/2BH2, where F-the necessary load to break the 
specimen, L-the distance between 2 edges, 20 mm; B-the width of specimens, 2mm; H- hight of specimens, 2mm. The value of 
flexural strength was gained in N/m2 which is equal with 1 MPa. 
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Results 
From the statistical results the average value of flexural strength of PMMA specimens was calculated  134,4 MPa, while the average 
value of flexural strength of UDMA was calculated 107,5 MPa. The difference was statistically important. 
 
Discussion 
PMMA first appeared in 1940. They have these advantages: good resistance, good stability of colour, good esthetic, high 
polishing.8,9,10  The disadvantages of PMMA are: release of free monomer, exotermic reaction, shrinkage from polymerization. 
Although this material fulfills most of the criteria, and is used nowdays, it's use is in decrease because of its disadvantages and the 
development of new  and improved techniques. Light polymerised Materials. They contain urethane dimethacrilate, a resin whose 
polymerisation is catalysed by visible light and kamforokinon as initiator.11,12,13 UDMA contains silica microfin, which improves 
physical qualities such as shrinkage from polymerisation. Unlike resin of methacrylate, they do not produce free monomer after 
polymerisation, that explain the decrease of the toxicity of tissues.14,15,16 

The reason for choosing UDMA are the advantages like: absence of MMA, no irritation, no smell, no exothermic reaction, long time 
for manipulation, easy for manipulating and for shaping. The values of flexural strength in the laboratory may not reflect 100% the 
conditions of oral cavity, although it is useful to compare tested materials in controlled conditions. 
 
Clinical implications 
It is important to clarify that flexural strength is one of the qualities of provisional materials. A strong material posses other 
mechanical properties like: resistance toward fracture, elastic module etc. 
Limits of the study 
First of all, in this study were used specimens and not fixed prostheses. Specimens do not imitate exactly the clinical situation, but 
as all the specimens have standart sizes and shapes, the values and the comparisons are valid in this study. In the experiment the 
material was stored for 7 days in artificial saliva and then was applied force over them; while in the clinical situation the material is 
loaded immediately after cementation. Based on this study we can not say that PMMA is better than UDMA. There are many factors 
and different clinical situations, that definitely choose which provisional material to use for each patient. 
 
Conclusions 
Besides the limits of this study we could conclude that the flexural strength of polymethyl methacrylate is higher that the flexural 
strength of urethan dimethacrylate. The value of flexural strength that PMMA can handle without breaking or deformed is 134,4 
MPa. Polymethyl methacrylate can be used as a better provisional restorative for the long-term restorations, for a fixed prostheses 
with a large number of elements or in patients with parafunctional habits as in patients with bruxism or in restorative phases over 
implants where a fixed provisional bridge is required for a long time. 
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Abstract 
 
The purpose of the study was the comparison between dentures constructed with the traditional polymerization technique and 
dentures constructed with the SR IVOCAP technique. Materials and Methods. The two groups of dentures were compared with 
each other for the following parameters: stability, function, balanced occlusion, decubitis, interferences, prosthetic stomatitis, 
esthetics etc. 120 patients were included in our study. 65 dentures were constructed with the SR-IVOCAP technique, 55 dentures 
with the traditional method.  Results. Based on the clinical evaluation, the following results were collected: 38,4% of the patients 
had a very good stability with the SR-IVOCAP technique compared to 18,1% with the traditional technique. In none of the dentures 
there was an increase of the vertical dimension compared to 45,4%  in traditional dentures. Decubitis were found on 23% of the 
patients made with SR-IVOCAP method compared to 45,4% of the patients with traditional technique. In 7,6% of the dentures 
constructed with SR-IVOCAP had denture fractures, while 18,1% in the traditional dentures. Denture interferences were found in 
10,7 % of the dentures constructed with the SR-IVOCAP technique compared to 20% compared to the traditional dentures.  
Conclusions. Based on our study we can conclude that the SR-IVOCAP system has advantages on all the parameters we evaluated 
compared to the traditional resin polymerization.  
 
Keywords: SR-IVOCAP, traditional, polymerization, technique. 
 
_________________________________________________________________________________________________________________________________ 

Introduction 

Acrylic resin polymers have been introduced as denture base materials (1,2,3,11) and the majority of denture bases are fabricated 
using poly methyl-methacrylate (PMMA). These materials have optimal physical properties and excellent esthetics with relatively 
low toxicity compared to other plastic denture bases. Compression molding with heat activation in a water bath for resin 
polymerization is the conventional method to process dentures (2,4). However, shrinkage and dimensional change of denture bases 
during resin polymerization is unavoidable (Fig.1) and has been well documented (1,4,7) (Fig.2).  Mechanical behavior of the denture 
base, including flexural strength, depends on the type of the material and even on processing techniques. Therefore, acrylic resins 
and processing methods have been modified to improve physical and chemical properties of denture bases. One example is the 
introduction of injection-molding technique.  
In 1942, Pryor (2) introduced the injection-molding technique to overcome the adverse effects of compression molding. Grunewald 
et al investigated Pryor’s injection-molded denture base materials and processing techniques are now available, with each claimed 
to produce denture bases with better properties (2). 
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                                 a                                           b 
Fig.1 Increasing vertical dimension and interferences created after polymerization in the traditional technique; a-dental modeling 

wax, b-changes in occlusion after polymerization 
 
  

According to Korber (1,9,11,17), prostheses undergo to a spherical deformation, as a result of resin shrinkage during the 
polymerization process (Fig.2). 
The side effects of traditional method are: 
- interferences in occlusion 
- low fit of inner denture surface with mucosal surface 
- the increase of vertical dimension (7,8)  
- porosity of material(14,18) 
- chemical irritation of mucosa from free monomer (1)  
 

                    
 

Fig. 2, -a,b,c- Denture spherical deformation from traditional polymerization 
(According to Korber) 

The aim of the study: The construction of total prosthesis as efficiently as possible and the comparison with conventional total 
prosthesis regarding the parameters of stability and the function of the prosthesis, reaching the balanced occlusion, decubitis, 
interferences, prosthetic stomatitis, strength and mechanical stability of prosthesis, esthetics etc. Another aim of this study is the 
comparison of these parameters for the traditional technique and resin injection technique, identifying so the most efficient method. 
 
 
Materials and methods: 
 
120 patients were treated with total removable dentures. All the patients were divided into two groups: 
1. 65 patients were treated with complete removable dentures, constructed with  
Sr-Ivocap system. 
2. 55 patients were treated with complete removable dentures, constructed with the traditional system. 
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Based on the analyze of anatomical factors and bone resorption grade, no statistical differences were noticed between the two groups. 
The statistical evaluation was made through a Hi-square test. The same technique and the same materials were used for anatomical 
impressions, functional impressions and centric occlusions recordings for both groups of patients. The principles of bilateral balanced 
occlusion were followed during the aligning of teeth, in Stratos 200 articulator. 
Plaster moldings were constructed for 20 patients, 10 for each group, before and after polymerization, to identify teeth position 
changes. The Triplex Hot resin was used in the traditional way of polymerization (ratio powder: liquid-23gr-10ml). The cycle of 
polymerization was realized under the manufacturer's instructions, and each step of the cycle was precisely followed. In the flasking 
procedure, dental plaster type 3 was used, mixed according to the manufacturer’s instructions (100 gr powder and 30 ml water), 
(14,15,19,20). 
System Sr-Ivocap was used as the technique of resin injection (Fig.3). 
This technique is based on resin injection with pressure (12,13,17). It keeps constant the pressure values during the whole time of 
polymerization procedure.  
 
                                                                                                                                  
     Fig.3 Sr-Ivocap System and the polymerization with layers under pressure 

                                                                                                        
 
 
 
 
 
 
This procedure reduces maximally the problems caused by resin shrinkage and dimensional changes of denture bases, which are 
created in different stages of the process (21,23,24,25).  
According to this system, resin polymerization occurs under pressure, on heat, with layers from the bottom up. As a result, the soft 
material replaces the difference that was left from resin shrinkage. 
Wax dentures were flasked in Sr-Ivocap flasks, according to the indirect type of flasking. After plaster hardening in the flask base, 
nutritional channels from wax were formed, where the soft resin was injected under a pressure of 6 atm. In the upper denture one 
nutritional channel is sufficient, while in the lower one two nutritional channels are necessary (Fig.4,5).  Laundering process was the 
same as in the traditional process. After all the excess wax was cleaned, flasks were closed. They were positioned with their clamps 
in the press, under a pressure of 3 atm.  
 
Sr-Ivocap pre-dosed resin capsules (20gr polymer, 30 ml monomer) were mixed in the Vibro-Cap vibrator for 5 minutes, then they 
were injected in the flasks under a pressure of 6 atm. The flasks were situated in the water bath, where the resin was polymerized for 
35 min in 100 0. The material was soft until flasks were positioned in boiling water for polymerization. By doing so, we controlled 
whether extra material was needed to fulfill all the space. After the cycle of polymerization was over, flasks were left for cooling for 
30 minutes under 6 atm pressure. The  Sr-Ivocap system can be used in total dentures, partial dentures, rebasing, dental rails (with 
Sr-Ivocap elastic material). 
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    Fig.4- Teeth alignment, the control of balanced occlusion and the elimination of interferences  

 

 

        

                          

 

 

 

         Fig.5- Final modeling, flasking and Sr-Ivocap polymerization procedure 

          

Fig.6- Bilateral balanced contacts on the balanced side and in the working side, during functional movements 

              

 
                       Fig.7- Denture insertion, centric occlusion control 
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Fig.8- Multi-points contacts of the two jaws during propulsive and lateral movements 
 

During denture insertion these parameters were checked: Precision seal, stability, bilateral balanced occlusion, interferences, vertical 
dimension increase, the presence of multi-points contacts during lateral and propulsive movements and decubitis caused at rest or 
during the function. Patients were followed up periodically, the stability of dentures and the presence of decubitis were examined 
after 1-2-3 weeks after denture insertion. A careful examination of mucosa for the presence of prosthetic stomatitis or oral candidiasis 
was realized. 
The physical and chemical properties of denture base resin, color change and porosity were also examined. 
  
Results and discussions: 
 
Based on the examination of plaster molding, after traditional denture polymerization, different grades of deformations and no 
total adhesion of teeth in the plaster molding was noticed (Fig.9). These phenomena were not observed in the Sr Ivocap dentures. 
 

                                 
                            
Fig.9- Plaster molding to identify teeth position changes and different changes occured  
                                       in the traditional way of polymerization 
 
In denture insertion phase these parameters were examined, assessing the accuracy of the way of polymerization: 
 
1. Interferences in centric occlusion, in lateral and propulsive movements. 

 
The lack of interferences is related to the way of polymerization with pressure and the way of teeth alignment, according to 
bilateral balanced occlusion. The interferences are more often in traditional dentures. Denture interferences were found in 10,7 % 
of the dentures constructed with the SR-IVOCAP technique compared to 20% compared to the traditional dentures.  
 
2.Decubitis. 

Another assessor parameter is the presence of decubitis to denture wearing patients. We think that the presence of decubitis is closely 
related to the way of polymerization, where the SR-IVOCAP method eliminates deformation and denture shrinkage. It also 
eliminates the overloading of certain areas of prosthetic field. Decubitis were found on 23% of the patients made with SR-IVOCAP 
method compared to 45,4% of the patients with traditional technique. 
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By the observations, the number of decubitis is lower in Sr-Ivocap dentures, compared to the patients with traditional dentures. It is 
thought that this phenomena is closely related to the way of polymerization. Sr Ivocap dentures provide a maximum comfort for the 
patients by reducing decubitis frequency. This is as a result of shrinkage elimination and deformation after polymerization; and  
uniform dispersion of masticating forces in all the denture areas. The uniform dispersion (Buchel, Piermatti) (1,13,28) of the forces 
avoids the over-loading  and decubitis of certain points of denture area. The data are presented in the charters below with the 
comparison method.  

 

 

 
3. Denture strength. 
Dentures polymerized with pressure are dentures with high strength, they do not break or get damaged during function, even by 
abnormal forces, or by falling to earth (1,11,12,13). Artificial teeth create a strong chemical connection with resin, as they derive 
from the same system (12). This is dedicated to their preparation technology, where the polymerization of the material is realized 
under 6 atm pressure; Sr-Ivocap denture material contain a homogeneous structure and high strength. Fractures have been more often 
in traditional dentures. In Sr-Ivocap dentures, the number of fractures was significantly reduced. According to our authors (Toti, 
Koçi), fractures in traditional dentures are observed in 20,2% of the cases. In our study, the results about denture's fractures were as 
follows: In 7,6% of the dentures constructed with SR-IVOCAP had denture fractures, while 18,1% in the traditional dentures. 
 
4. Increasing of occlusal vertical  dimension after polymerization. 
During daily practice, increasing of occlusal vertical dimension is often encountered after polymerization. Other Albanian authors 
have reported an increase of occlusal vertical dimension in the values of 0,8-2,5mm (5,7,14). Through polymerization with pressure 
technique this phenomena are eliminated. In our study, none of the dentures there was an increase of the vertical dimension compared 
to 45,4%  in traditional dentures. According to Korber and Ludvig (12,13), increasing of occlusal vertical dimension in traditional 
dentures is 10 times more (165µm) than in Sr-Ivocap dentures (18,6 µm) (Fig.10). 
 
 

 
 

Fig. 10  Increasing vertical dimension: the comparison between traditional technique and SR-IVOCAP method 
 
 

We can conclude that Sr-Ivocap dentures ri-assures an exact occlusion after polymerization, without changes in occlusal vertical 
dimension, interferences or deformations of denture base without changes of artificial tooth position in flasks etc. 
 
From the statistical evaluation (according to Hi-Square test), the difference between  the two different methods of 
polymerization was statistically important. 

 

5. Prosthetic stomatitis and chronic candidiasis:  
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2-3-5 years after denture insertion, oral mucosa was carefully examined. Denture's effects on oral mucosa depends on the type of 
material used, the careful accuracy of technological procedures for denture preparation, the individual reaction of the organism, 
patient’s hygiene and oral tissue features ( 9,23 ). Prosthetic stomatitis are classified in three groups ( 9 ) :  Pin- Point Hyperemia, 
Diffuse Erythema, Nodular Type. (Fig.11).  

 

                                      a                                           b                                        c 

Fig.11-Three types of prosthetic stomatitis 

a- Pin- Point Hyperemia, b-Diffuse Erythema, c-Nodular Type 

They are often present in denture wearing patients for a long time, so they are directly related to the denture and its pressure, the way 
of denture construction and microscopic structure of denture material (9,28). Sr Ivocap dentures reduces maximally prosthetic 
stomatitis and oral candidiasis, as a result of its polymerized material under pressure, which has  homogeneous structure and no 
porosity (Fig. 12).  

The results are presented in Tab. 1 

 
Types of Prosthetic 
Stomatitis 

Patients with traditional 
dentures 

Patients with SR – IVOCAP 
dentures 

Prosthetic Stomatitis Type I 15.1% 7.5% 

Prosthetic Stomatitis Type II  8%  5.3% 

    Prosthetic Stomatitis 

              Type III 

14.2%   3.7% 

Total 37.3%  16.5% 

 

Tab. 1 The situation of mucosa in prosthesis-patients of the two groups after 2-5 years after denture insertion 

 

It is obvious the reduction of prosthetic stomatitis in Sr Ivocap dentures in 22 patients (16,5%), compared to the values in traditional 
dentures 44 patients (37,3%). It is thought this result because of the homogeneous structure, without porosity of Sr-Ivocap material 
after polymerization (Fig. 12). 
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Fig.12 Microscopic structure of the material in the conventional method  
and in Sr-Ivocap method 

 
 
Conclusions. 
 
The advantages of Sr-Ivocap injection system based on the results of our study, but also based on the literature are: 
 
1. A precise adaption of inner denture surface with oral mucosa, by creating the adequate retention and avoiding decubitis 
2. There is no increase of occlusal vertical dimension or interferences, which cause teeth consumption after denture polymerizing 
and its re-occlusion 
3. The predosing of material in capsules avoid the contact of monomer, which is irritating. The material contamination and 
possible mistakes in dosing polymer and monomer are avoided. 
4. The microscopic structure of the material is homogeneous, without pores, by reducing so mucosa irritation and prosthetic 
stomatitis (associated or not with oral candidiasis), (Fig.12).  
5. The polymerization under 6 atm pressure and with heat assures strong chemical connection between denture base material and 
artificial teeth and stability of resin color. 
6. Dentures have high strength, avoiding so denture's fracture under different functional and non-functional forces. 
7. Polymerization procedure is shorter than traditional polymerization.  
 
Negative sides 
In direct, indirect rebasing or artificial teeth adding in subtotal dentures there are difficulties in chemical relation between the denture 
base material and auto-polymerizing resin or thermo-polymerizing resin. It is important to follow precisely the steps of 
polymerization, in order to avoid denture fractures. (1, 11) 
 
From the analysis of the results we conclude that SR-Ivocap prosthesis overlays in all the parameters, compared to conventional 
prosthesis. The advantages of this system are mainly in maintaining the same resin volume, shrinkage compensation during 
polymerization and the homogeneous structure of the material. The SR-IVOCAP system is the best way to achieve perfection in 
dental prosthesis. 
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Abstract 
 
Introduction. The stability of the removable complete dentures remains a problem, especially in the lower dentures. The aim of the 
study was the use of the third impression technique, especially in small, third grade atrophy of the lower residual ridges. We aimed 
to determine the neutral space of the prosthetic equilibrium, which is essential in constructing the complete removable dentures. 
Materials and Methods. 36 patients with an age range 60-80, who came in the University Dental Clinic in Tirana, were selected to 
construct new dentures. The selected patients had severe atrophy of the lower residual ridge and unfavorable anatomical factors. 
Piezography technique was used to improve the stability of the lower dentures. The third impression procedure determines the shape 
of the outside surface by applying a soft material which hardens during phonetic exercises and periprosthetic muscular movements.  
Results. A questionnaire was delivered to the patients after one month of delivery of the new dentures. In 80,5 percent of the clinical 
cases, there was a significant improvement of the stability of the lower dentures. Conclusions. The neutral space of the prosthetic 
equilibrium can be determined by the piezography procedure. The piezography technique is a simple and effective procedure, 
especially in the cases where the anatomical factors are not favorable. It increases the surface tension forces and the stability of the 
dentures as well.  
 
Keywords: Complete removable denture, piezography, impression, stability.  
_________________________________________________________________________________________________________________________________ 
 
 
Introduction. 
Even nowdays the stability of the lower removable dentures remains an issue. Different materials and technique have been applied 
in order to improve the stability such as: the extension of the dentures with lingual flanges, the third impression technique.1 The third 
impression procedure was applied first by Sir Wilfred Fish.2  This technique involves the concept of neutral zone, which is the area 
where the forces applied by the tongue are equalized by the force applied by the lips and cheeks. With the loss of teeth, the tongue, 
cheeks and lips are called periprosthetic tissues. In order to maximize the stability and retention of the dentures the artificial teeth 
should be aligned in this area. Positioning the teeth in the neutral zone has two objectives: 1- Teeth do not interfere with normal 
muscle function, 2- Muscle forces applied against the denture favor stability and retention of complete dentures. The more resorbed 
is the alveolar ridge, greater becomes the importance of the neutral zone concept. Raja and Saleem3,4 reported a clinical study where 
patients who were edentulous for less than 2 years, had great acceptance for both kind of dentures. While, patients who were 
edentulous for more than 2 years, had greater benefits with dentures constructed based on the neutral zone concept. The piezography 
technique is especially suggested not only in patients with severe resorption of the alveolar ridge, but also in very aged patients, in 
patients who have lost the tonicity of muscles. 
 
Materials and methods.  
36 patients with an age range 60-80 years old, who came in the University Dental Clinic, Tirana, were selected for the construction 
of the new dentures by using the third impression technique. Their main complaint was the loosenes of the lower denture. A 
panoramic radiography was used to help with the diagnosis. These patients had severe atrophy of the residual ridge, unfavorable 
anatomic factors, loose lower denture, low efficiency in food mastication. During clinical examination the following symptoms were 
present: third grade atrophy, decrease of vertical dimension, decrease of muscular tone, decrease of mastication efficiency. In these 
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clinical cases we used the piezography technique, which determines the outside surface. We applied a soft material, which hardens 
during the tongue, lips and cheeks movements. After this procedure, through the use of stone or silicone mold, the impressions left 
were identically reflected in the final denture, by creating so a perfect compatibility between the denture and periprosthetic tissues. 
Different materials can be used to realize this technique such as: tissue conditioner, light addition or condensation silicone. These 
materials should harden slowly so we can realize all the necessary movements of lips, cheeks and tongue. First, we took the first 
impression with alginate. The final impression was taken with zinc oxide eugenol. Centric occlusion was recorded based on the three 
phases. To construct the posterior neutral zone the patient was instructed to spell: SIS, TO four times, to achieve the anterior neutral 
zone the patient was instructed to spell for five times T, D, M, P. The anterior teeth were positioned to help in the phonetic exercises. 
We applied the soft material first in the right side, instructed the patient for the respective phonetic exercises. We checked the 
impression left and did the same procedure for the left side. Finally the material was positioned in the anterior zone, where the patient 
was instructed to spell T, D, M, P. The excessive material was removed with scalpel. By analyzing the piezography, the impressions 
left was by the side and tip of the tongue. In the vestibular piezography, the buccinators and masseter muscle left their impression, 
by determining in an accurate way the neutral zone. The soft material (Tab.1) was removed, by being replaced with melted wax, 
where the artificial teeth were arranged. The try in procedure was realized were aesthetic, phonetic and centric occlusion checks 
were done. Dentures were completed and inserted. The occlusion was correct. The facial profile was significantly improved and the 
dentures were functionally stable. 
 

Tab.1 Materials used for the piezography technique: 
1. Ufigel P (Voco) 
 
2. Repin TM (Zinc Oxide Eugenol) 
 
3. Visco Gel (Dentsply Sirona) 

 
Discussion and results.  
The concept of neutral zone has not changed since the first time it was used. Different materials have been used to realize the 
Piezography procedure such as: silicone, tissue conditioner, zinc oxide eugenol, soft wax, polyvinysiloxane, polyether5,6. In 
literature, it is suggested to use materials with long time of setting, in order to allow the clinician to make all the necessary 
movements. Different authors have proposed different kind of movements to register the neutral zone: swallowing technique, 
phonetic technique, functional movements such as opening, closing of mouth, sucking action, smile, tongue movements.7,8 When 
patients can not afford or do not have the possibility to have implant treatment, this is a simple and effective technique to increase 
the stability and retention of complete removable dentures. Stromberg and Hickey9,10  in 1965 demonstrated a better adaption with 
dentures constructed with the third impression compared to the traditional ones. While Fahmy and Kharat11,12  showed improved 
ability of speech in patients with dentures constructed based on the neutral zone technique. Barrenas and Odman13-15 reported less 
post insertions problems in the dentures with this technique.  
In our study, after one month the new dentures were delivered, the patients fulfilled a questionnaire about the: stability, mastication 
efficiency, speech ability. Answers ranged from 0-2, where 0 was maximal satisfaction, while 2 negative evaluation. The answers 
were evaluated from a clinician. Follow up visits and complaints were registered. 
Results about the new dentures were as following: Stability 80,5%-very good, 16.6%-good, 2,7% not good. Mastication: 83.3% 
very good, 13.8% good,  2.7% not good. Speech 77.7% very good, 19.4% good, 2.7% not good. (Chart Nr.1). 
While results about previous dentures were: Stability: 22.2% very good, 50% good, 27.7% not good. Mastication: 27.7% very 
good, 41.6% good,30.5% not good. Speech: 22.2% very good, 50% good, 27.7% not good. (Chart Nr.2). Based on the results of 
the study we can conclude that there is a significant improvement in the denture stability, mastication efficiency and speech ability 
in the dentures constructed based on the neutral zone technique compared to dentures constructed with the traditional technique. 
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Conclusions.  
The determination of neutral zone of prosthetic equilibrium can be accomplished through tertiary or piezographic impression. 
Phonetic methods or functional movements of periprosthetic muscles can be used to determine the neutral zone. Piezography on 
the lower dentures also includes the impressions of the tongue, which also help the retention compared to the traditional dentures. 
Piezography is a simple and efficient method, especially in cases where the anatomical factors of the prosthetic field do not 
provide conditions for the stability of the dentures. It increases the surface tension forces, the durability of the dentures and the 
comfort of the patients. Piezography can also be used on large partial dentures. 
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