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Abstract 
This article aims to check the level of information presented by postgraduate students in civil engineering 
concerning other population groups. This paper analyses the perception that postgraduate civil 
engineering students at the Universitat Politècnica de València have about the current world. For this 
purpose, the Factfulness Quiz by Hans Rosling was used. In this test, thirteen questions with three 
possible answers aim to measure the perspective on topics recurrently covered in the media. Thousands 
of people have answered this questionnaire, making it possible to compare groups of students. Fifty 
students, representing more than 75% of those enrolled, answered the survey. They correspond to 
students of two master's degrees related to civil engineering. The questionnaire consists of three 
sections. First, generic information about individuals. Next is the a priori opinion regarding current 
problems, both their own and world leaders and journalists. Finally, the questionnaire is completed with 
thirteen questions that appear randomly. A statistical analysis of the responses collected by each group 
was carried out to compare the results with those of previous studies. We also studied whether there 
are relevant differences between the groups of students. The statistical packages Microsoft Excel and 
SPSS were used. The results obtained show a success rate of 31%, an average of four correct answers 
per person, and a mode of three. The results show a somewhat lower success rate than an utterly 
random response. Among the questions asked, one stands out for having been answered correctly by 
more than 96% of the participants. It refers to climate change's effect on the planet's temperature. The 
study concludes that students do not have a clear and up-to-date view of contemporary problems. 
However, the results obtained in this study reflect the need to incorporate actions in the training of our 
students that allow them to be aware of their limitations when interpreting complex issues. From this 
new perspective, students would be more receptive to understanding the mechanisms that have led 
them to assimilate these unfounded and widely shared social beliefs through overexposure to current 
media. Therefore, there is a need for postgraduate students to improve competence related to 
knowledge of contemporary problems. 
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1 INTRODUCTION 
In recent decades, technical and transversal competencies have gained prominence in engineering 
education. The reason is that changes in the demands of society and employers require recent 
graduates to possess these skills [1], [2]. Torres-Machí et al. [3] analyzed the perceptions of civil 
engineering students on the educational gaps that influence their employability. Yepes et al. [4] analyzed 
the curricula of courses related to civil engineering and the demands of the labor market. Passow and 
Passow [5] explored the competencies that graduates in various engineering fields receive as the most 
critical for professional life. Meier et al. [6] researched the relevance of many competencies for engineers 
perceived by company managers. Leadership, teamwork, efficient communication, problem-solving, and 
communication were considered necessary in all these studies. Passow and Passow [7] corroborated 
these results in their systematic reviews. 

Transversal competencies, also known as transferable competencies, represent a relevant element of 
the professional skills profile of undergraduate and graduate programs. They are outstanding 
competencies for students to increase their employability. They involve cognitive and metacognitive 
skills and instrumental and attitudinal knowledge of great value to society. 

The Universitat Politècnica de València (UPV) is no stranger to these demands, so within the UPV2020 
strategic plan, it developed a project to accredit transversal competencies. The focus of this project is 
to accredit the transversal competencies of graduates in all official degrees offered at the UPV [8]. In 
this context, one of the 13 transversal competencies defined by the UPV is the CT-10, called "knowledge 
of contemporary problems." TC-10 aims for students to identify and interpret contemporary problems in 
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their area of knowledge and other areas of expertise, with particular attention to issues concerning 
sustainability. This competency deals with students' need to understand contemporary social, political, 
legal, and environmental problems and values and the mechanisms of expansion and dissemination of 
knowledge. The objective is to develop the ability to "keep abreast" of contemporary issues in their area 
of specialization and society in general. 

However, and even though current generations have mass media based on information technologies, it 
seems that knowledge of current problems is far from desirable. As Rosling et al. [9] point out, the 
problem is not so much that the correct information is not accessed, but that many people distributed 
across different countries have wrong views of the world. These cognitive biases have been well studied 
in previous work and show some common tendencies when interpreting the environment and its 
information [10], [11]. 

The incorrect perception of what is currently happening in our environment may be due to many causes 
[12]. On the one hand, there is a certain saturation of information in the digital media, where false news 
and the lack of criteria or time to contrast data from different sources bias the knowledge of 
contemporary problems. To this cognitive bias, we should add that journalists, world leaders, business 
people, and other actors who must make critical decisions have a vision of the world anchored in the 
education received in their youth. 

Thus, as Rosling et al. [9] have found, the image that the general population usually has of today's world 
is much worse than it is. For this purpose, these authors designed a questionnaire with 13 general 
knowledge questions with three possible answers each. They found that the correct answers in the 
questionnaire were significantly lower than a chimpanzee choosing answers at random. 

The question, therefore, is to know if the students of graduate courses related to civil engineering had 
sufficient knowledge of contemporary problems. This research question relates to the acquisition of the 
transversal competence CT-10, but it would imply redirecting the teaching of these courses to acquire 
this ability in the students. Therefore, the change in teaching strategy would consist of getting our 
graduate students to learn to make decisions based on objective data that have been contrasted in 
reliable sources. This strategy would avoid the danger of making important decisions in their 
professional future based on prejudices and unverified information obtained from the Internet. 

Our Department lectures on civil engineering and its management topics and has conducted numerous 
researches in this field [13], [14]. These courses have two main parts: a theoretical part in which 
professors present the concepts of construction procedures and management of civil engineering works 
and a second part in which students solve practical problems. Our students have multiple opportunities 
to make sound decisions based on reliable data. These topics are directly involved in research in the 
area of optimization [15]-[18], multi-criteria decision-making [19], [20], and life cycle assessment [21], 
[22]. This study evaluates different issues related to virtual teaching in graduate civil engineering 
courses. For this purpose, an anonymous questionnaire was provided to undergraduate civil engineering 
students at the UPV. This questionnaire was based on the one designed by Rosling et al. [9], adding 
three items based on a Likert scale to know the a priori opinion of the students regarding their degree 
of knowledge, that of world leaders and journalists of the contemporary world. 

2 METHODOLOGY 
This work aims to measure the degree of knowledge about the world of a representative sample of 
students of two postgraduate courses related to civil engineering developed at the UPV. For this 
purpose, the test designed by Rosling et al. [9], which asks general questions about the current state of 
the world, is going to be replicated. In this anonymous survey, thirteen questions are asked with three 
possible answers that aim to measure not so much the specific data. However, the perspective that one 
has in front of issues is recurrently addressed in the media. To this end, questions about poverty, climate 
change, demographic evolution, life expectancy, natural disasters, access to electricity, schooling, 
vaccination, and nature conservation are addressed. 

In addition to the 13 questions of the Rosling et al. [9] test, three items have been included to ascertain 
the a priori opinion of the degree of knowledge of self, journalists, and world leaders about current world 
problems. This information will allow contrasting the a priori opinion with the percentage of correct 
answers from each group. The Likert scale used here is a five-point scale used for the individual to 
express to what extent he/she agrees or disagrees with a given statement. These are scaled-based 
answers 1 to 5 as described next: 1) strongly disagree, 2) disagree, 3) undecided, 4) agree, 5) strongly 
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agree. Several studies demonstrate that parametric statistics are robust concerning Likert scales [23]. 
The data mining and statistical analysis tool is SPSS 17 

A non-probabilistic convenience sample was taken from the students of the Master's Degree in Civil 
Engineering Planning and Management (MAPGIC) and the Master's Degree in Concrete Engineering 
(MUIH). MAPGIC aims to create a management knowledge base that will enable an analysis of 
infrastructure and utilities, accelerate adaptation to new environments, provide leadership and human 
resource management skills, and enable optimal decision-making in the construction industry. The 
primary purpose of the MUIH is to promote a thorough knowledge of concrete as a structural material 
and the expertise necessary for the design and analysis of concrete structures. 

A statistical analysis of each group's responses was performed to compare the results with previous 
studies. We also examined whether there are any significant differences between the groups of 
students. Microsoft Excel and SPSS statistical packages were used. 

3 RESULTS 
This section provides the results obtained from the questionnaire. Out of a universe of 64 people, 50 
responses were obtained. 54% of the participants belong to MUIH, 46% belong to MAPGIC. The 
confidence interval is 95%, with p=q=0.5, implying a sampling error of 13.9%, considering that the 
sample characterizes an infinite population. 62% of the students sampled are male. In terms of 
nationality, the vast majority were international students (mainly from Latin America); 20% of 
respondents were from Colombia, 18% from Peru, and 12% from Ecuador. 

The results show a degree of knowledge of the current problems somewhat higher than expected, 
although below that of answers given at random. Let us first look at the respondents' a priori opinion 
and then contrast this opinion with the results achieved. 

Table 1 shows how the opinion on the degree of knowledge of the world around us is higher among the 
respondents and lower among journalists and the media. In addition, the standard deviation is smaller 
the higher the mean of the survey scores. The degree of self-confidence in the knowledge of current 
problems is high, with a lower dispersion than the other items. 

Table 1. Mean and standard deviation of opinion on the degree of information  
about essential things in the world around us. 

Item Average Stdev. 

I1 In my opinion, I am informed about the essential things in the world around me. 3.56 .884 
I2 I think that world leaders are informed about the essential things in the world around us. 3.52 1.182 

I3 I think journalists and media are informed about the essential things in the world around us. 3.20 1.245 

The distribution of responses to these items is highly skewed to the right. The samples do not pass the 
Kolmogorov-Smirnov test for normality. Therefore, Welch's nonparametric test was performed to test for 
differences between means. As the p-value = 0.24>0.05, there is no evidence to reject the null 
hypothesis of equality of means. Tamhane's T2 test also failed to detect differences between the one-
to-one means. Fig. 1 shows the Box and Whisker plot for each Likert scale item. Here we observe the 
asymmetry in the distributions and the smaller range of variation for item I1 referring to self-confidence 
concerning knowledge of current problems.  
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Figure 1. Box and Whisker plot for item averages. 

Let us now analyze the a priori opinions of each group that participated in the questionnaire. MAPGIC 
students believe they have more information about the world today (3.83) than MUIH students (3.33). 
Similarly, males believe they have more information (3.61) than females (3.47). When it comes to the 
degree of information that world leaders have, MAPGIC students, have a more favorable opinion (3.83) 
than MUIH students (3.26). Similarly, women have a more favorable opinion (3.63) than men (3.45). 
When asked about the degree of information journalists and the media have, MAPGIC students have a 
more favorable opinion (3.61) than MUIH students (2.85). In this case, men are the ones who give a 
more favorable opinion (3.35) than women (2.95). 

Therefore, MAPGIC students consistently rate the degree of knowledge of the current world higher than 
MUIH students do. The difference between the profiles of the two types of graduate courses is that 
MAPGIC students are more oriented towards business management, and MUIH students are more 
focused on calculus and design. This difference in profiles could explain the greater confidence of one 
group concerning the other regarding the degree of knowledge of the current world. 

Interestingly, men have greater self-confidence in their knowledge of today's world and have more 
confidence in journalists and the media. On the other hand, women are more confident in the degree of 
knowledge of today's leaders. 

Even though the MAPGIC students are more optimistic about the degree of information they have about 
the world today, the reality is that, of the 13 questions, they only surpassed the MUIH students in six of 
them. Similarly, the men, who were more self-confident a priori, only got five questions right compared 
to the women. Therefore, a positive a priori confidence bias on the knowledge of current problems is 
detected in the MAPGIC students and the men. 

Table 2 shows the questions of the questionnaire, as well as the percentage of correct answers obtained 
for each academic group. Data obtained from Rosling et al. [9] are also included. It is observed that the 
total percentage of correct answers between MAPGIC and MIUH is practically the same, although there 
are differences concerning some of the questions. It also appears that the average percentage of correct 
answers of our students is slightly higher than that obtained in the data provided by Rosling et al. [9] for 
the world and, in particular, for Spain. Nevertheless, in all cases, the percentage of correct answers is 
less than 33%, which would be the correct answers if the questions were answered randomly. 
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Table 2. Percentage of correct answers associated with each question. 

No. Questions from Rosling et al. [9] MAPGC+ 
MIUH MAPGIC MIUH World Spain 

Q01 In all low-income countries across the world 
today, how many girls finish primary school? 8% 13% 4% 9% 3% 

Q02 Where does the majority of the world 
population live? 28% 22% 33% 13% 13% 

Q03 In the last 20 years, the proportion of the world 
population living in extreme poverty has... 12% 17% 7% 10% 9% 

Q04 What is the life expectancy of the world today? 58% 52% 63% 26% 24% 

Q05 

There are 2 billion children in the world today, 
aged 0 to 15 years old. How many children will 
there be in the year 2100, according to the 
United Nations? 

26% 30% 22% 20% 13% 

Q06 
The UN predicts that by 2100 the world 
population will have increased by another 4 
billion people. What is the main reason? 

28% 35% 22% 28% 23% 

Q07 
How did the number of deaths per year from 
natural disasters change over the last hundred 
years? 

28% 22% 33% 26% 26% 

Q08 There are roughly 7 billion people in the world 
today. Where do they live? 40% 43% 37% 7% 4% 

Q09 
How many of the world’s 1-year-old children 
today have been vaccinated against some 
disease? 

12% 9% 15% 15% 21% 

Q10 
Worldwide, 30-year-old men have spent 10 
years in school, on average. How many years 
have women of the same age spent in school? 

24% 22% 26% 22% 14% 

Q11 

In 1996, tigers, giant pandas, and black rhinos 
were all listed as endangered. How many of 
these three species are more critically 
endangered today? 

2% 0% 4% 37% 41% 

Q12 How many people in the world have some 
access to electricity? 42% 48% 37% 9% 7% 

Q13 Global climate experts believe that, over the 
next 100 years, the average temperature will... 96% 96% 96% 87% 92% 

AVERAGE NUMBER OF SUCCESSES 31,08% 31,46% 30,69% 23,77% 22,31% 

It is worth noting that our students significantly failed question Q11 regarding endangered species. The 
percentage of correct answers in Spain or the world is much higher. On the other hand, students were 
more accurate in the question about where the current population lives (Q08) concerning the answers 
for Spain and the world. The same can be said for question Q12 related to the number of people who 
have access to electricity. Among the questions asked, one stands out for having been answered 
correctly by more than 96% of the participants. It refers to climate change's effect on the planet's 
temperature. This atypical response is observed in Fig. 2. Welch's nonparametric test does not allow us 
to discard the null hypothesis of a difference between means (p-value = 0.78 > 0.05).  
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Figure 2. Box-and-whisker plot for group averages. 

Table 3 shows the sample distribution according to the number of successes. Out of 13, three correct 
answers are the most frequent value among all groups, although, in the case of the MIUH, the number 
of correct answers is higher. One student from MAPGIC stands out who got all but one of the questions 
right. This case is atypical and would require a more detailed analysis. It is possible that this student 
has read the answers on the Internet or that he/she is a person with a very high level of information 
about the current data. Perhaps it would have been advisable to limit the time for answering the 
questionnaire and thus prevent respondents from finding out about the questions. However, this was 
not considered necessary, as it was an anonymous questionnaire. 

Table 3. Percentage of people by the number of successes. 

 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

MAPGIC 0% 4% 17% 35% 9% 17% 9% 0% 0% 4% 0% 0% 4% 0% 

MIUH 0% 7% 11% 15% 26% 26% 11% 4% 0% 0% 0% 0% 0% 0% 

Total 0% 6% 14% 24% 18% 22% 10% 2% 0% 2% 0% 0% 2% 0% 

4 CONCLUSIONS 
One of the transversal competencies that graduate students in civil engineering should attain is 
knowledge of contemporary problems. To determine whether our students have a clear vision of the 
current world, they were given a questionnaire with 13 questions designed by Rosling et al. [9]. Three 
items were added to this questionnaire to ascertain the a priori opinion that students themselves, world 
leaders, and journalists have of today's world. Fifty responses were obtained from a universe of 64 
people. The ultimate goal is to identify whether teaching strategies need to be modified to improve 
students' acquisition of this competency. 

The study concludes that students do not have a clear and up-to-date view of contemporary problems. 
In addition, there has been an aprioristic overestimation of knowledge of current problems. There were 
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only 31% correct answers. Considering that there were three possible responses, the results were even 
worse than randomly answering the questions. Students associated with a postgraduate course in 
construction management (MAPGIC) were more optimistic about knowledge of current problems than 
students associated with a postgraduate course in concrete engineering (MUIH).  

The results also show that men are more confident in their knowledge of today's world and trust 
journalists and the media more. In contrast, women are more confident in the degree of knowledge of 
today's leaders. However, there are no significant statistical differences between the means of the 
various groups. In any case, it seems that the more calculus-oriented students and the females have a 
more realistic opinion. 

On the other hand, except for one of the questions related to climate change, the percentage of correct 
answers was low. It is curious to note that our students have failed significantly in the question related 
to endangered species. The percentage of correct answers in Spain or the world is much higher. 
However, there was insufficient evidence to reject the null hypothesis of equality of means between 
MAPGIC, MIUH students, or the answers given by respondents in Spain and worldwide. 

The present work results are statistically similar to those obtained by Rosling et al. [9] and show that 
UPV graduate students have an idea of the world, just as distorted as most of the population living in 
similar socioeconomic contexts. This circumstance supports the need to incorporate actions in the 
training of our students that allow them to recognize their limitations when interpreting complex issues. 
From this new perspective, students would be more receptive to understanding the mechanisms that 
have led them to assimilate these unfounded and widely shared social beliefs through overexposure to 
current media. Therefore, there is a need for postgraduate students to enhance competencies 
associated with understanding contemporary issues. 

The consistency between the results obtained by our students and the rest of the participants in this 
questionnaire reveals a high disconnection between the actual data affecting humanity and the opinion 
held about it. There may be many factors involved in this disconnection. However, it seems clear that 
over information or fake news on the Internet, the lack of updating in teaching or learning, or the lack of 
habit in contrasting data or seeking reliable sources are, among many others, the possible causes of 
this misinformation. Understanding why people, after long periods of training, continue to have distorted 
views of everyday realities is a good start to understanding how knowledge is generated and acquired. 
Future research should delve deeper into these causes. 

Considering that our students will soon be making important decisions that may affect many people, it 
is necessary to increase their competencies in the knowledge of contemporary problems. Therefore, it 
is essential to develop in the academic environment strategies that allow our students to deepen their 
knowledge of the current world and have critical thinking about it. 
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