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Abstract:



This study investigates how the development of artificial intelligence (AI) is perceived by the students enrolled in technical and humanistic specializations at two universities in Timisoara. It has an emphasis on identifying their attitudes towards the phenomenon, on the connotations associated with it, and on the possible impact of artificial intelligence on certain areas of the social life. Moreover, the present study reveals the students’ perceptions on the sustainability of these changes and developments, and therefore aims to reduce the possible negative impact on consumers, and at anticipate the changes that AI will produce in the future. In order to collect the data, the authors have used a quantitative research method. A questionnaire-based sociological survey was completed by 928 students, with a representation error of only ±3%. The analysis has shown that a great number of respondents have a positive attitude towards the emergence of AI, who believe it will influence society for the better. The results have also underscored underlying differences based on the respondents’ type of specialization (humanistic or technical), and their gender.
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1. Introduction


We live in a constantly changing world, marked by profound transformations that are generated by technological advancements, happening at an unprecedented pace. The incredible technological changes taking place every day are also due to the great number of programs carried out by an increasing number of researchers in universities, and various organizations. We are now witnessing. and wondering about the ways in which technology impacts society—such as ways that could lead to sustainable growth in the economy, in culture, and in our life expectancy [1]. We use so much technology daily that we have grown dependent on it. We use it to communicate, to learn, to travel, to do business, etc. Technology has simplified the access to many of the tools needed in the above-mentioned areas of interest.



It has become obvious that the continuous technological evolution is vital to the contemporary society. Nevertheless, it is difficult to quantify the way in which each new technology has affected our lives, and the way in which it is going to influence our future. Although technology solves many problems, it also generates new challenges. Technology impacts our society in a positive and/or negative manner, depending on the way in which it is used. Although it certainly improves our lives, there are also negative side effects that have become more noticeable. Cyberterrorism, malware, mass-collection of personally identifiable information for social manipulation, and addiction to technology (similar to a drug addiction) are only some of the dark sides of the fast-evolving information and communication technology.



Artificial intelligence (AI) has been studied [2,3,4] for decades, and is still one of the subjects that captures the imagination of researchers from all walks of life. Covering a vast and nebulous field, whilst being a fashionable subject in big corporations all over the world, AI can be found in applications that filter unwanted e-mails, calculate best routes (by considering the existing traffic information), suggest job offers, or shopping possibilities. Based on powerful computers and algorithms, today’s AI impacts almost all areas of human activity. There are a multitude of areas in which AI applications are expected to lead to a sustainable development: Transportation (autonomous electric vehicles, avoiding traffic congestion, etc.), smart agriculture, medicine (monitoring and curing diseases, reducing diagnostic errors, etc.), environmental protection (pollution reduction, resource optimization), constructions (intelligent buildings and green architecture), citizens’ safety, etc. There are also perceived risks, such as those related to the development of autonomous weapon systems, replacing human subjects, cyber-attacks, etc. [5,6,7].



Artificial intelligence refers to the intelligence of machines and that branch of informatics that is working to bring it forth. The term was coined by John McCarthy [8], who also offered a concise definition: “[T]he science and engineering of making intelligent machines”; or “making a machine behave in ways that would be called intelligent if a human were so behaving”. The field was created on the idea that human intelligence can be described and defined so precisely that it can be simulated by a computing machine.



Other definitions of the artificial intelligence concept are:

	
The Cambridge Dictionary [9]: “[T]he use of computer programs that have some of the qualities of the human mind, such as the ability to understand language, recognize pictures, and learn from experience”.



	
The American Heritage® Science Dictionary [10]: “The ability of a computer or other machine to perform actions thought to require intelligence. Among these actions are logical deduction and inference, creativity, the ability to make decisions based on past experience or insufficient or conflicting information, and the ability to understand spoken language”.








In The Artificial Intelligence Innovation Report of 2016 [11], Deloitte puts forth the following classification regarding AI:


“Artificial Narrow Intelligence (ANI): Sometimes referred to as Weak AI, this is the most limited form of AI and this is what is currently possible in 2016. ANI is capable of carrying out specific tasks brilliantly, using a combination of advanced algorithms, deep learning and various other techniques depending on the use. Often Natural Language processing is employed to facilitate human interaction.



Artificial General Intelligence (AGI): Sometimes referred to as Strong AI or Human-Level AI. At this level, AI would be capable of performing any task to the standard of a human. Precisely when AGI will be achieved is a subject of debate, with most AI specialists predicting it will occur around 2040.



Artificial Superintelligence (ASI): This is an AI that is more advanced than human intelligence. Due to the Law of Accelerating Returns, this state could potentially be realized in mere days of even hours after AGI is achieved. The consequences of developing ASI are, by its very definition, unknown. This level of intelligence would soon be many billion times more intelligent than the smartest human. Because of this, it is impossible for anyone to predict with certainty what this leap in technology will bring forth”.







The emergence of AI will change all economic activities; it will create enormous social and economic opportunities, but also major challenges accompanied by ethical dilemmas. Curing cancer, stopping global warming, the disappearance of the human race, eternal life—all of these things are considered possible as AI develops. Researchers in the field foresee a time when robots will become part of our everyday lives as simple appliances, assistants, helpers for certain social categories or assistance for humans carrying out different tasks [12].



Some people fear that intelligent computers will replace humans in various activities, and various jobs. In contrast, others believe that the advent of automation and AI will generate new jobs and prosperity.



Since it is an extremely complex field, which only gives rise to speculations about how AI will influence society, there are not many representative studies that might capture people’s social perception of AI. For example, the results presented in “Future Progress in Artificial Intelligence: A Survey of Expert Opinion” [13] show that in the opinion of one out of two experts, AI will emerge between 2040 and 2050, whereas nine out of ten believe that the more likely horizon is 2075. In their opinion, superintelligence will be developed in less than 30 years after the emergence of AI, and there are one out of three chances that this development will be “detrimental” or “extremely detrimental” to humanity. Another study, “What Consumers Really Think About AI: A Global Study” [14], carried out in North America, reveals that, while consumers are optimistic about the benefits of AI, they also show fear and confusion regarding the way in which businesses use AI.



In the 2017 Eurobarometer, Attitudes towards the impact of digitization and automation on daily life [15]. Results showed that 52% of the respondents had not heard, read or seen information about AI over the previous 12 months. On the other hand, 61% of them claim to have a positive outlook towards robots and AI. The same study reveals that more than two thirds of the respondents (68%) agree that robots and artificial intelligence are beneficial to society because they help people in their daily tasks, and that, for 53% of them, AI does not pose a threat to their jobs, since their activity cannot be carried out by AI.



Furthermore, renowned scientists and businessmen, such as Stephen Hawking, Bill Gates, and Steve Wozniak, (the co-founder of Apple), have expressed their concern at the prospect of a world in which AI exceeds human intelligence. Elon Musk, Tesla co-founder and SpaceX founder, declared on Twitter [16] that “we need to be super careful with AI because it is potentially more dangerous that nukes”. Google expert, Ray Kurzweil [17], claims that biological humans need not fear artificial intelligence, as it will enhance us the more we use it.



The accelerated development of AI in recent years is closely linked to other modern concepts (machine learning, neutral networks). Machine Learning (ML) is already present in numerous products. Both ML and AI are increasingly based upon advanced data analytics methods that extract value from large data sets, also called “Big Data” [18,19].



The AI phenomenon has also been studied from a multidisciplinary perspective [20]. More and more numerous models and applications based on new technologies, such as augmented virtual reality, Internet of Things, 5G networks, anticipative computers, etc., have been presented lately. The new era in which we live is characterized by the Data-Knowledge-Wisdom Ecosystem, where knowledge artifacts and human and social entities will interact through new business models and applications [21].



In 2015, the United Nations published 17 Sustainable Development Goals (SDGs) as a roadmap to ensure a sustainable future by 2030. On this issue, in October 2017, at a joint meeting of the United Nations General Assembly Second Committee and Economic and Social Council (ECOSOC), discussing the topic: “The Future of Everything–Sustainable Development in the Age of Rapid Technological Change”, Stephen Ibaraki presented the way in which IA and machine learning technologies will dramatically change the world we live in. Stephen Ibaraki [22] suggests that AI innovation will be central to the achievement of the United Nations’ SDGs and help to solve humanity’s grand challenges, capitalizing on the unprecedented quantities of data now being generated on human health, commerce, communications, transportation, migration and more. AI can play a role in addressing each of the UN SDGs.



In order for these goals to be attained, a favorable perception regarding AI, and its sustainable development, should first and foremost exist. In other words, people should accommodate AI into their lives. At the moment, as far as we know, in Romania no study on the population’s attitude towards artificial intelligence has been carried out to assess whether their attitude is positive or negative, and what impact artificial intelligence will have on society. This study aims at evincing the attitudes of the students enrolled at two universities in Timisoara towards the emergence of artificial intelligence and its influence on our lives in the future.




2. Research Methodology


One of the main parts of our study, AI sustainable development, was researched in detail by means of five indicators: (1) The perception on the increase in the humankind comfort level, (2) the perception on the improvement in healthcare and human health, (3) the perception on the increase in social equity, (4) the perception on the optimization of material resources, and (5) the perception on the decrease in pollution. These indicators were included in a work tool specific to a quantitative research method (social survey through questionnaire).



The design of the work tool started from some research questions:

	
Does the study population have enough information to be aware of the AI concept and of its applications?



	
What are the students’ attitudes towards the emergence and the development of AI?



	
What is their opinion regarding the sustainability of the changes that AI development will bring in the future?



	
In what way do the specializations the respondents pursue (technical and humanities) trigger different attitudes regarding AI?








Before applying the questionnaire, various meetings with the students took place. The students were explained the research intentions and were requested to participate in the study. The respondents are students in first, second, and third years of undergraduate study programs. The instrument we used was an anonymous online questionnaire, posted on the Isondaje.ro platform (which is an online surveys service). We chose the option of filling out the questionnaire online since this approach is quicker, cheaper, and gives instant access to the database. In order to satisfy the demanding requirement of having a representative sample for the study population, the choice of the respondents was controlled based on the study program type (humanities—50.5%, and technical studies—49.5%), and on relatively equal percentages for gender (48.2% males, and 51.8% females). The data were collected between 5 March and 26 April 2018, based on the answers of 928 students of the existing universities in Timișoara, students in first, second, and third years of undergraduate study programs, the margin of error being of 3.2%. The target population was selected for two reasons. Firstly, it is an educated population that is well-informed about the topic of the present study. Secondly, the selected target population will be the active population category on which the AI development will have a greater impact in the future. The questionnaires was given to students from technical specializations in these universities, as well as students from humanities specializations (technical studies–humanistic studies), which is one of the variables on which we based our later analyses. The respondents’ age distribution shows that the average age is of 20.69 years old, the lowest registered value being of 19 years old and the highest, of 50 years old, the most frequent category being that of 19 years old.



Our objectives were:

	
To identify how well informed the students were, and how they understood the concept of artificial intelligence.



	
To pinpoint the respondents’ attitudes towards artificial intelligence, and the connotations that the subject has acquired lately.



	
To determine the respondents’ attitude towards the emergence, and development of artificial intelligence.



	
To capture the impact that the development of artificial intelligence may have on different areas of the social life.








The research hypotheses that have been put forward were as follows:



Hypothesis 1 (H1).

Students pursuing technical studies have a higher level of information regarding AI use than those pursuing humanities studies.





Hypothesis 2 (H2).

Male students have a different level of information regarding AI use than female students.





Hypothesis 3 (H3).

Students pursuing technical studies have a more favorable perception regarding the sustainability of the AI development than humanities students.






3. Results


A first perspective we looked at in our study was to identify how well the respondents understood the concept of artificial intelligence. Our results show that 84.6% consider that they know what artificial intelligence means, whereas 12% claim that they do not know what the concept means. At the same time, 3.4% answered “I don’t know/I won’t answer”. There are no significant differences between the categories of respondents based on the type of their undergraduate specialization, with the exception of those who do not know what the notion of artificial intelligence means. In this case, those respondents studying humanities register a score of 17.2%, whereas the respondents in technical studies register a score of just 6.8% (see Table 1). Based on the gender variable the following differences ensue: 95.5% of the male respondents and 75.8% of the female ones claim to know what artificial intelligence is. According to the same variable, there are differences in the case of those students who claim not to know what this concept means: 3.3% of them are male, while 19.1% are female.


Table 1. Knowing the meaning of AI by studies.





	

	
Technical

	
Humanistic

	
Total






	
Do you know what artificial intelligence means?

	
Yes

	
90.0%

	
79.1%

	
84.6%




	
No

	
6.8%

	
17.2%

	
12.0%




	
I don’t know, I won’t answer

	
3.2%

	
3.7%

	
3.4%




	
Total

	
100.0%

	
100.0%

	
100.0%










In connection to how well informed the respondents were about artificial intelligence, as you can see in Figure 1, the highest percentage belongs to the category of those who believe that they have an average awareness of artificial intelligence (36.1%). By referring to this average category, while cumulating two other answers (very well informed, 2.4%, and well informed, 16.8%), which represent the number of those with an above-average level of awareness, as well as cumulating the remaining two answers (poorly informed, 35%, and very poorly informed, 9.7%) which represent the category of those with a below-average level of awareness, showing that the number of those who consider themselves less informed is greater than the category of those who believe that they are well informed on the subject (44.7% as opposed to 19.2%).


Figure 1. Level of information.
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In this case, there are differences in accordance with the type of undergraduate specialization the students pursue, where those who consider themselves sufficiently informed about artificial intelligence register the greatest disproportions. Students from technical specializations score a percentage of 23.7% whereas those studying humanities scored only 9.8%.



The above-mentioned first research hypothesis (H1) stipulates the idea of a discrepancy in terms of the level of information between the students pursuing the two different specializations. After testing this hypothesis with the t-test, we have obtained the following results: The p-value of Levene’s test is >0.05 and F = 0.360. This tells us that we should look at the first line “Equal variances assumed” row for the t-test (and corresponding confidence interval) results (Table 2).


Table 2. Independent samples test for H1.





	

	
Levene’s Test for Equality of Variances

	
t-Test for Equality of Means




	
F

	
Sig.

	
t

	
Df

	
Sig. (2-Tailed)

	
Mean Difference






	
Level of information about AI

	
Equal variances assumed

	
0.360

	
0.549

	
6.639

	
925

	
0.000

	
0.403




	
Equal variances not assumed

	

	

	
6.641

	
925.000

	
0.000

	
0.403










Based on the results, we can state that there was a significant difference in the level of information regarding AI between technical students and humanities students (t925 = 6639, p < 0.01).



Significant differences between the two groups can be observed, the students pursuing technical studies having higher values for the level of information (m = 2.87) compared to the humanities students group (m = 2.47). The data distribution is normal and, as it can be seen in the comparative analysis, the differences are sufficiently clear and cannot appear randomly, the influence of chance being below 1% of the cases (p < 0.01).



The gender variable also influences this question leading us to conclude that male respondents are better informed on the subject than female respondents (Table 3).


Table 3. Level of information by gender.





	

	
Male

	
Female

	
Total






	
How informed do you believe yourself to be about “artificial intelligence”?

	
very well informed

	
4.3%

	
0.8%

	
2.4%




	
well informed

	
23.6%

	
11.2%

	
16.8%




	
sufficiently informed

	
41.3%

	
31.9%

	
36.1%




	
poorly informed

	
27.0%

	
41.7%

	
35.1%




	
Very poorly informed/uninformed

	
3.8%

	
14.4%

	
9.6%




	
Total

	
100.0%

	
100.0%

	
100.0%










H2 hypothesis—Male students have a different level of information as compared to female students–was tested in the same manner using the t-test (Table 4).


Table 4. Independent samples test for H2.





	

	
Levene’s Test for Equality of Variances

	
t-Test for Equality of Means




	
F

	
Sig.

	
t

	
df

	
Sig. (2-Tailed)

	
Mean Difference






	
Level of information about AI

	
Equal variances assumed

	
5.700

	
0.017

	
9.269

	
925

	
0.000

	
0.553




	
Equal variances not assumed

	

	

	
9.254

	
886.056

	
0.000

	
0.553










The p-value of Levene’s test is <0.05 and F = 5.700. This tells us that we should look at the second line “Equal variances not assumed” row for the t-test (and corresponding confidence interval) results. Based on these results, we can state that there was a significant difference in the level of information regarding AI between male and female students (t886.056 = 9.254, p < 0.01). When they hear the phrase “artificial intelligence”, most participants (42%) think about robots. A second category thinks about computers (35%), whereas a third envisions science (19.6%). There are no differences based on gender and specialization type.



Most respondents (36%) claim that they heard discussions about artificial intelligence this week. Next category consists of those who have heard discussions about artificial intelligence over the past few months (23%). Then come those who have heard talks about artificial intelligence this last month (21.9%). The past year (9.7%) and more than a year ago (9.5%) are the last two categories of answers. In this case we can notice a tendency for students in technical specializations to be more informed about artificial intelligence than those students who study humanities. For example, 44.9% of students in technical studies answered this week, in contrast to 27% of students in humanities. At the opposite end of the spectrum, the percentage of those who answered the past year is higher among respondents studying humanities (14.2% as opposed to 5.1%). The gender variable also influences the answers to these questions, with 47.2% of the male students answering this week as compared with 26.7% of the female students. We could conclude that the profile of the student who has heard more frequent talks about artificial intelligence is male and pursuing a technical specialization.



While 46.8% of the students thought that the manner in which the information about artificial intelligence was presented to them was neutral, 46.3% of them considered that the information was positive. Only 6.9% considered that the manner in which they received the information was negative. The gender differences and the type of specialization are displayed in the tables below (see Table 5 and Table 6). They show that, in the case of the male respondents in technical specializations, the frequency of positive information is higher.


Table 5. The manner in which the information about artificial intelligence was presented by studies.





	

	
Technical Studies

	
Humanistic Studies

	
Total






	
How was the information about artificial intelligence presented?

	
negatively

	
4.5%

	
9.2%

	
6.8%




	
neutrally

	
37.3%

	
56.6%

	
46.9%




	
positively

	
58.2%

	
34.2%

	
46.3%




	
Total

	
100.0%

	
100.0%

	
100.0%









Table 6. The manner in which the information about artificial intelligence was presented by studies.





	

	
Male

	
Female

	
Total






	
How was the information about artificial intelligence presented?

	
negatively

	
6.0%

	
7.5%

	
6.8%




	
neutrally

	
37.9%

	
54.2%

	
46.9%




	
positively

	
56.1%

	
38.3%

	
46.3%




	
Total

	
100.0%

	
100.0%

	
100.0%










In the opinion of approximately a third of the respondents, the accelerated development of artificial intelligence is neither good nor bad. We take this attitude as being the average towards the phenomenon we are analyzing. Cumulatively, the answers for the variants a very good thing (18.2%) and a rather good thing (28.1%) score 46.3%; therefore, we can conclude that the respondents exhibit a rather positive attitude towards artificial intelligence. The opinion of those who believe that artificial intelligence is a rather bad thing or a bad thing cumulates 12.5%, and 2.5% of the answers, respectively. The variables of gender and specialization influence the answers, as presented in Table 7 and Table 8.


Table 7. The perception of the development of artificial intelligence by gender.





	

	
Male

	
Female

	
Total






	
In your opinion, the accelerated development of artificial intelligence is:

	
a very good thing

	
24.6%

	
13.0%

	
18.2%




	
a rather good thing

	
34.1%

	
23.2%

	
28.1%




	
neither good nor bad

	
23.9%

	
43.2%

	
34.5%









Table 8. The perception of the development of artificial intelligence by studies.





	

	
Technical Studies

	
Humanistic Studies

	
Total






	
In your opinion, the accelerated development of artificial intelligence is:

	
a very good thing

	
23.5%

	
12.9%

	
18.2%




	
a rather good thing

	
32.6%

	
23.5%

	
28.1%




	
neither good nor bad

	
28.1%

	
41.0%

	
34.5%










For more than half of the respondents, 52.7% to be exact, the perspective of the artificial intelligence’s accelerated development does not represent a reason for concern. There is also a category of respondents who claim to be alarmed by the phenomenon, a share of 35%, to which we can add the category of those who are undecided, representing 12.3% (see Figure 2).


Figure 2. Concerns about the rapid development of AI.
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From the point of view of the respondents’ gender, we notice that there are significant differences between the two categories. Namely, male students are less concerned about the development of artificial intelligence, this attitude scoring 65.2%, in comparison with the female population where this category of answers scored 42%. The distribution of answers by male students is off-balance, 65.2% answered no to the question above, whereas only 26.5% answered yes. In the case of female respondents, the distribution is more even between the respondents who claim to be worried about the phenomenon, about 42% for each category. A situation similar to that of male students is present in the case of the students who follow a technical specialization, with relatively equal differences within the same category, whereas in the case of the students who study humanities there is a more uniform distribution of answers.



In close connection to the previous question was the following one: “Do you believe that the development of artificial intelligence will have a positive influence on society?” The distribution of answers (Figure 3) clearly shows that most respondents believe this development will have a positive impact on the evolution of society.


Figure 3. AI positive influence on society.
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As you can see in Table 9, there are again differences between positive and negative opinions based on the respondents’ gender. Both categories manifest a generally positive attitude towards how the development of artificial intelligence is going to influence society (66.8% of the male respondents, 51.5% of the female respondents). Just like in the case of the previous questions, we can identify of greater optimism among male students as opposed to female students. The distribution according to the type of specialization is also somewhat identical, the answers being registered in Table 10.


Table 9. AI positive influence on society by gender.





	

	
Male

	
Female

	
Total






	
Do you believe that the development of artificial intelligence will have a positive influence on society?

	
yes

	
66.8%

	
51.5%

	
584%




	
no

	
18.9%

	
29.5%

	
24.7%




	
I don’t know/won’t answer

	
14.3%

	
19.1%

	
16.9%




	
Total

	
100.0%

	
100.0%

	
100.0%









Table 10. AI positive influence on society by studies.





	

	
Technical Studies

	
Humanistic Studies

	
Total






	
Do you believe that the development of artificial intelligence will have a positive influence on society?

	
yes

	
64.2%

	
52.5%

	
58.4%




	
no

	
18.6%

	
30.9%

	
24.7%




	
I don’t know/won’t answer

	
17.3%

	
16.6%

	
16.9%




	
Total

	
100.0%

	
100.0%

	
100.0%










An important aspect of the present research is the perception on the contribution of the AI to the sustainable development of some areas of the social life in the future. Therefore, for more than two thirds of the respondents, the immediate impact of the AI development would be on the automation of everyday human activities in terms of simplification and efficiency. Thus, it would increase the safety of citizens, reduce the risk of accidents in all areas of human activity, and eliminate errors. Another benefit brought to humankind by the development of AI and mentioned by over half of the subjects included in the study is identified in the medical field, where the viable contributions AI can bring are: Fighting or eradicating certain infectious diseases, curing cancer, diagnosing health problems in a much faster and more accurate way, robot-assisted surgery, and so on. Agriculture can also be developed sustainably with the help of AI, according to one third of the participants in the study. Their responses include aspects such as increasing the agricultural production, pest control, automating the cultivation and harvesting processes, optimizing resources according to the actual crop needs, all of which lead to combating hunger and reducing poverty. Sustainability in construction is another advantage identified by the students included in the study. In this respect, the respondents’ responses emphasize resource management activities available with low environmental impact, energy conservation, building sustainability, and the like. Other benefits that underpin the idea of sustainable development through the contribution of AI forms are: Social assistance for people with special needs, high speed of data processing, record-breaking information transmission, human capacity development, optimization of economic activities by reducing production costs, and last but not least, the accelerated evolution of technology.



Will artificial intelligence destroy humanity, or not? At the moment, numerous teams of researchers and programmers are working in order to optimize artificial intelligence. However, there are many skeptics who warn that once artificial intelligence becomes self-aware, robots and intelligent machines could turn on their human makers.



As you can see in the Figure 4, by cumulating the answer variants high and very high, most respondents seem to think that the scenario in which artificial intelligence machines will destroy humanity is likely, as opposed to those who do not believe this is likely to happen (by cumulating the answers low and very low). At the same time, you can notice that there is a relatively large category of respondents who believe that the probability for an apocalyptic scenario is neither great nor small (29.2%).


Figure 4. The probability that AI machines will destroy humanity.
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As far as the distribution of answers based on gender is concerned, you can notice a difference between female and male respondents, with the former believing that the probability for intelligent machines to destroy humanity is high, as opposed to the latter (Table 11). The differences stemming from the type of specialization are not that significant. Nevertheless, students in humanities show a greater fear at the idea that intelligent machines will destroy humanity, in comparison to those in technical specializations.


Table 11. The probability that AI machines will destroy humanity by gender.





	

	
Male

	
Female

	
Total






	
What do you think is the probability that artificial intelligence machines will destroy humanity?

	
very high

	
8.4%

	
15.5%

	
12.3%




	
high

	
22.7%

	
29.5%

	
26.4%




	
neither high nor low

	
28.9%

	
29.5%

	
29.2%










As stated in the introduction, we are very likely to come across positive, negative, or neutral attitudes towards the development of technology, and in our case, towards artificial intelligence. Therefore, in order to identify the respondents’ feelings towards the development of artificial intelligence, we introduced a question with a set of answers from which to elicit this attitude. Feelings such as concern, confusion/uncertainty, indifference, optimism, and enthusiasm were introduced in the questionnaire, and we asked our respondents to select which ones characterize their feelings best (multiple answer, each respondent having the possibility to select one or more answer variants). As you can see in Figure 5, optimistic answers represent the largest category (28.3%), followed by answers which betray confusion (26.9%). Thus, we have two categories with polarized points of view. We noticed that the category of confused respondents is relatively larger than that of the optimists and the enthusiasts.


Figure 5. Feelings about the development of AI.
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Table 12 consists of the distribution of answers to the question How does thinking about what might happen in the future due to the development of artificial intelligence make you feel? in association with the participants’ gender and specialization (for the answer options concerned, confused, indifferent, optimistic, and enthusiastic). Based on the respondents’ gender, the biggest differences occurred among those considering themselves to be optimistic, 45.3% of them being male, 20% more than the answers given by female students (25.3%). A smaller difference between the genders were registered for the enthusiastic answer variant, male respondents again scoring higher than female respondents, but by only 15.5%. Taking into account the type of specialization, the biggest differences occurred again for the optimistic answer variant as those students pursuing technical studies are 17.1% more optimistic than those studying humanities.


Table 12. Feelings about the development of AI by gender and studies.





	

	
Gender

	
Studies

	
Total




	
Male

	
Female

	
Technical

	
Humanistic






	
Concerned

	
No

	
79.5%

	
64.4%

	
76.5%

	
65.8%

	
71.2%




	
Yes

	
20.5%

	
35.6%

	
23.5%

	
34.2%

	
28.8%




	
Total

	
100.0%

	
100.0%

	
100.0%

	
100.0%

	
100.0%




	
Confused

	
No

	
79.5%

	
64.4%

	
72.7%

	
62.3%

	
67.6%




	
Yes

	
20.5%

	
35.6%

	
27.3%

	
37.7%

	
32.4%




	
Total

	
100.0%

	
100.0%

	
100.0%

	
100.0%

	
100.0%




	
indifferent

	
No

	
85.7%

	
88.8%

	
87.2%

	
87.6%

	
87.4%




	
Yes

	
14.3%

	
11.2%

	
12.8%

	
12.4%

	
12.6%




	
Total

	
100.0%

	
100.0%

	
100.0%

	
100.0%

	
100.0%




	
Optimistic

	
No

	
54.7%

	
74.7%

	
56.9%

	
74.5%

	
65.6%




	
Yes

	
45.3%

	
25.3%

	
43.1%

	
25.5%

	
34.4%




	
Total

	
100.0%

	
100.0%

	
100.0%

	
100.0%

	
100.0%




	
enthusiastic

	
no

	
77.8%

	
93.3%

	
82.1%

	
90.6%

	
86.3%




	
yes

	
22.2%

	
6.7%

	
17.9%

	
9.4%

	
13.7%




	
Total

	
100.0%

	
100.0%

	
100.0%

	
100.0%

	
100.0%










The disappearance of jobs is considered to be one of the threats posed by the development of AI [23], the fear being that human activity might be displaced by AI. In order to pinpoint the respondents’ opinion towards this issue we introduced the following query in the questionnaire: Do you agree with artificial intelligence replacing humans in certain activities and jobs? The results show that most participants in the study (36.3%) agree entirely. The following category with relatively similar results is the one in total disagreement (33.2%). What we are seeing is a polarization of opinions to which we can add those who consider themselves indifferent to the statement (21.4%). The undecided ones represent 9.1% of the answers.



As you can see in Table 13 and Table 14, there are significant differences between the answers given by the male and female respondents to this question. The differences also persist in the case of the two types of specializations: The respondents who study technical subjects are more likely to accept the idea that artificial intelligence might replace people in certain jobs and activities in the future.


Table 13. Replacing the humans in activities and jobs by gender.





	

	
Male

	
Female

	
Total






	
I agree with artificial intelligence replacing humans in certain activities and jobs

	
Totally agree

	
48.9%

	
25.9%

	
36.3%




	
Indifferent

	
23.6%

	
19.4%

	
21.3%




	
Totally disagree

	
19.8%

	
44.2%

	
33.2%




	
Don’t know/won’t answer

	
7.6%

	
10.4%

	
9.2%




	
Total

	
100.0%

	
100.0%

	
100.0%









Table 14. Replacing the humans in activities and jobs by studies.





	

	
Technical

	
Humanistic

	
Total






	
I agree with artificial intelligence replacing humans in certain activities and jobs

	
Totally agree

	
45.6%

	
26.8%

	
36.3%




	
Indifferent

	
22.8%

	
19.8%

	
21.3%




	
Totally disagree

	
22.6%

	
44.0%

	
33.2%




	
Don’t know/won’t answer

	
9.0%

	
9.4%

	
9.2%




	
Total

	
100.0%

	
100.0%

	
100.0%










The domains of activity in which more than half of the respondents believe that artificial intelligence will be far more superior to humans are, in descending order: The automotive industry (83%), agriculture (66.6%), banking (64.3%), package delivery and courier services (56.3%), public transport (51.5%), the military (51.3%), and firefighting (51.3%). At the opposite end, where AI is less likely to outsmart humans, we find: Education (23.5%), artistic creativity (24.8%), citizens’ safety (31.8%), and medicine/surgery (36%). The two main variables in the study (gender and type of specialization) did not register any significant deviations from the average value obtained for each answer variant.



With regard to autonomous cars, which is quite a popular debate topic nowadays, the respondents’ attitude is generally favorable. Only 27% (Figure 6) stated that they do not trust this technology (mean resulting from cumulating all existing unfavorable opinions towards the subject of our research). There are no differences generated by the respondents’ gender and type of specialization.


Figure 6. Acceptance of autonomous cars.
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Even though there are opinions that the students in the two groups (technical and humanities) share, they also have different perceptions regarding AI sustainable development. In this respect, we have noticed significant differences in the five indicators developed for the AI sustainable development, given that the students pursuing technical studies have a more favorable perception than the humanities students (the analysis was carried out in the same manner, by using the t-test). The only indicator that does not show significant differences in perceptions is the one referring to social equity.




4. Conclusions


Sustainable agriculture, more ecological production processes, traffic safety, disease and poverty eradication, a better health system, more secure workplaces, more personalized learning, a safer society—all these show the practical social advantages that the AI development could bring in the future. Lately, technology and innovation have led to a large improvement of our life conditions, but at the same time, they have also brought us a lot of concerns.



The development of AI poses a series of existential problems and a great many questions to which we have no answers [24]. At this moment, we do not yet know what humankind will look like in the artificial intelligence age, or how the latter will alter the structure of society. We can, however, extract a series of answers and reactions from those who will become the potential beneficiaries of this technological development. As results show, the population included in the study, namely undergraduate students of Timisoara, manifest a generally positive attitude towards the emergence of AI, 58.3% considering that it will have a positive influence on the society. Most respondents (28.2%) claim to be optimistic when thinking about society in the age of artificial intelligence. Nevertheless, the percentage of those confessing to being confused is almost as big.



The Timisoara students who took part in the present survey show a positive attitude concerning autonomous cars: Over 70% of them would agree to let their family use an autonomous car if they knew that its accident rate is lower than that of the drivers’.



The greatest fears are related to the probability that intelligent devices might destroy humankind (for one third of students) and might replace people in certain activities and jobs.



The disappearance of workplaces is considered by approximately 33.2% of the respondents to be one of the threats triggered by the AI development. The fields of activity in which the respondents consider that, in the future, the artificial intelligence would be of utmost importance are: The automotive industry (83%), agriculture (66.6%), banking (64.3%), parcel delivery and courier services (56.3%), public transport (51.5%), the military (51.3%) and firefighting (51.3%).



The use of the artificial intelligence as a means for sustainable development represents a goal: It is our responsibility to constantly assess the direction to which we are heading and to identify the development paths that we want to pursue. At the same time, with the development of the innovations in the AI field, the research on the social impact of these innovations should be financed and the means leading to the society’s sustainable development should be found.



As we have observed, there are significant differences in the level of information of the students pursuing technical studies and of the humanities students. The fact that the people taking a degree in technical studies have a wider understanding of the use of the AI devices in activities that should replace human work (as compared to the young people taking a degree in humanities), also comes from the fact that the former are closer to this topic due to their profession.



There are also differences between the male students and the female students regarding the level of information and interest in the topic of artificial intelligence. At the same time, the students following technical studies show a higher level of confidence for the AI sustainable development in the future. The humanities students are more interested in the human value, which they protect, and seem more willing to perceive the disadvantages of the AI development (economic crises, increase in military conflicts, negative effects on human relationships, less jobs for people).



The idea of the sustainable development of the artificial intelligence in the future relies on the extent to which people will familiarize themselves and adapt to it, but also on the manner in which they will feel that they can maintain the control over the practical uses of the artificial intelligence.



As a follow-up to this study, we aim to research the 17 Sustainable Development Goals in detail, in order to get an insight into the way in which the AI development will cater for some social necessities as well as to identify other variables (related not only to background education and gender) that are likely to influence the degree of acceptance of the new technologies.
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