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Abstract. Student attitudes towards formative research at a university 
can provide valuable information for understanding and addressing the 
barriers and challenges students face in this field. Even more so, with 
the advancement of artificial intelligence it is relevant to include 
augmented reality applications in formative research processes. In this 
sense, this case study aims to identify the level of attitude towards 
formative research developing applications with augmented reality. The 
research makes use of the quantitative approach of descriptive level and 
non-experimental design. A questionnaire with 28 statements was used, 
with categories to be evaluated through the Likert scale being skills, 
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obstacles, positive assessment and negative assessment towards the 
investigation. It was identified that organising, writing, making 
decisions and working in a team are skills that students consider 
relevant to conduct formative research. While the obstacles indicated as 
relevant are the lack of time, lack of knowledge and the economic 
aspect. Finally, most students present a low or regular attitude towards 
research. Therefore, it is concluded that there is an urgent need to 
implement institutional policies that lead to a greater strengthening of 
formative research activities, even more so when these activities are 
aimed at applying emerging technologies such as augmented reality. 
This case study makes it possible to close a gap on what type of specific 
support students need and on what skills should be reinforced in a 
particular way so that they can move towards the development and 
growth of scientific production in the university environment. 
 
Keywords: formative research; attitudes; university students; 
augmented reality 
 

 
1. Introduction  
Formative research today is more relevant in university education, since quality 
systems more insistently demand evidence on impact projects, research and 
disclosures, considering it a fundamental function that every university 
institution must develop (García et al., 2018; Parra-Castrillón, 2018; Valero, 
2021). Today's society, in the midst of technology and with all the accelerated 
development of communications, is more than ever immersed in the pressing 
need to train useful subjects, with investigative capacity, with an analytical and 
critical spirit (Flórez et al., 2018; Vera-Rojas et al., 2018); and it thus that the 
quality of higher education is closely associated with the practice of research 
(Rivas-Díaz et al., 2020). Thus, in the current university world, emphasis is 
placed on students developing their research potential from their academic 
training and the processes of linking with the community (Arnaiz et al., 2018; 
Gómez et al., 2019); Therefore, formative research has been incorporated as a 
demanded factor in the entire training process of the university student (Silva, 
2018). In this way, formative research is a crucial part of the teaching and 
learning process in any educational situation (Hernández & Polanía, 2019). 
 
From the conceptual point of view, formative research is an educational process 
to acquire skills related to the analysis of information, methodology, the 
formation of critical judgements and, in general, the structure of a research 
process within the established curricular framework by the university (Asis et 
al., 2021). In this way, formative research becomes the articulating axis of the 
curriculum, circumscribing itself in the field where the pedagogical and 
investigative components come together in means that activate the teaching-
learning processes (Arias et al., 2019). Thus, it also represents a pedagogical 
strategy, with which it seeks to solve a problem by which, through the 
mediation of the teacher and the participation of the student, it is possible to 
formulate research questions in a specific context (Fields, 2020; Rojas et al., 2020). 
On the other hand, it has methods, techniques, procedures and investigative 
teaching practices, structured as training policies or as the result of teaching 
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experiences (Venegas et al., 2019). 
 
However, formative research cannot be seen as one that seeks to generate new 
knowledge, but rather as one that tends to contribute to the student's training 
from existing contributions in science, within the training process itself 
(Velázquez et al., 2019). Although the subjects of methodology and statistics 
have been in the university curricula for a long time, it is believed that 
knowledge without practice has little impact on the learning of this type of 
concepts (Barrios et al., 2019). As a result of the weakness of the teaching that is 
currently being provided, it is urgent to seek strategies that allow the creation of 
autonomous knowledge, strengthen traditional knowledge and encourage 
students to care about their learning, and the best way is to educate them 
through formative research (García et al., 2019). As such, the integral formation 
of a student is understood from the fundamental principles of being, knowing, 
doing, having and transcending knowledge for sustainable, diverse and 
equitable integral human development that positively impacts the progress of 
society on a scale local and global (Tobón et al., 2019; Turpo-Gebera et al., 2020). 
However, it is necessary to reflect on some present limitations so that formative 
research has a greater and better impact on the training of professionals, one of 
these limitations is the attitude of the student (Castaño, 2019). 
 
There is a concatenation of facts necessary to promote the research culture, from 
the promotion of the attitude to the motivation to investigate and contribute to 
the need for development and innovation in society (Palacios, 2021). Thus, 
favourable attitudes towards formative research are those that greatly facilitate 
the development of skills and habits for the generation of knowledge, as well as 
those that promote the creation of learning environments for inquiry and 
problem posing (Castro, 2017). Attitudes are defined as an acquired, organised, 
and persistent psychological disposition, made up of affective, cognitive, and 
behavioural components, which predispose individuals to react preferentially in 
a certain way (Aldana et al., 2020). Likewise, the attitude of students towards 
formative research can be taken as a parameter of the quality of education, since 
developing positive attitudes and aptitudes in this context implies the 
improvement of capacities and abilities that are transversal to the formation of 
all future university professional (Ortega et al., 2018). Therefore, the lack of 
interest and negative attitudes of students towards science and technology pose 
a problem for science education, since they lead to deficient knowledge about 
science and a lack of initiative and involvement in scientific projects (Quezada-
Berumen et al., 2019). In this way, measuring attitudes towards formative 
research is part of the process of consolidating the research culture (Aldana et 
al., 2016). 
 
In this sense, this article has as main objective to identify the level of attitude in 
university students towards formative research developing applications with 
augmented reality. The research is carried out under a quantitative approach, of 
a non-experimental design and at a descriptive level. For the data collection 
process, the survey technique was used, the same as applied to mechanical and 
electrical engineering students. Based on the above, this study aims to answer 
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the following research questions: 

• RQ1: What are the most relevant formative research skills when developing 
applications with augmented reality? 

• RQ2: What are the most relevant obstacles to formative research when 
developing applications with augmented reality? 

• RQ3: What is the level of attitude towards formative research developing 
applications with augmented reality? 

 

2. Literature Review 
2.1  Applications of augmented reality in education 
Augmented reality is a technology that allows combining virtual and real objects 
in real time through technological devices (Martínez et al., 2021). It is also 
considered as an interactive instrument that is based on information from the 
real world and adds new elements from the virtual, with the purpose of making 
the information more comprehensive (Aguirre-Herráez et al., 2020). In the 
educational world there are a large number of new technologies that are being 
increasingly applied in the teaching and learning process, one such being 
augmented reality (Cabero-Almenara et al., 2018; Lorenzo & Scagliarini, 2018). 
One of the possibilities for incorporation into education is in the form of books 
and notes enriched with augmented reality objects, which consists of specific 
parts of physical books being used as interfaces or bookmarks to virtually 
augment their contents (Cabero et al., 2019). In this regard, Blas et al. (2019), in 
their study on the use of augmented reality in the university educational field, 
point out that the didactic experience with augmented reality applications 
arouses real interest and motivation among students. 
 
Regarding augmented reality applications in engineering students, Córtes et al. 
(2019), in their study on the training of engineers in automotive systems through 
augmented reality, observe that the use of augmented reality by students can be 
a useful tool that, in addition to presenting visual information, is also a way of 
analysing objects in 3D rather than from a 2D view. So also, Alvarado et al. 
(2019) make use of virtual and augmented reality, for the teaching of technical 
drawing in which the applications developed were built from the practical 
exercises taught in the representation systems subject, obtaining a support tool 
for students in those cognitive learning processes that involves three-
dimensional imaginary. In the same line of application, De Almeida and Cabero 
(2020) make use of augmented reality in the teaching of reinforced concrete, with 
which, based on the responses of the students, the use of 3D resources is 
believed to be positive and relevant through augmented reality. Regarding the 
application of augmented reality in mechanical engineering, Céspedes et al. 
(2020) point out that the interaction techniques implemented enable the 
individual and collective work of the students, creating a feedback space 
between them and the system. 

 
2.2  Attitudes towards formative research 
In relation to the attitude towards formative research Cota et al. (2019) in their 
study on a scale for evaluating attitudes in higher education students, point out 
that the relevance that the university has with respect to research and the 
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implications that should be derived from its leading role in the development of 
attitudes must be considered positive towards research. In this regard, Rocha et 
al. (2022) in their study on attitude and disposition for research in university 
students, affirm that a factor to determine the quality of education is the attitude 
that students have regarding scientific research, a fundamental element of 
university education. In addition, Paredes-Proaño and Moreta-Herrera (2020) 
note that the attitude towards research in university students can often be 
negative or unflattering, which means that, as a consequence, the postponement 
that occurs when starting an investigation, developing it and reaching its 
conclusion culmination. 
 
Regarding previous research on the subject of study, Obermeier (2018) 
developed a study whose objective was to identify the attitude index of students 
in a university in Mexico towards research, as well as to determine if there was a 
correlation with the willingness to graduate by thesis and to know the concept 
they have on institutional conditions. In this same line of research, Olivera (2020) 
developed an investigation whose objective was to determine the attitudes 
towards research presented by bachelors in administration and psychology. So 
also Cruz et al. (2021) defined the objective of determining the attitude towards 
research of university students from a private university in Peru, in which the 
students were from the business sciences faculty. In addition, Bullón (2018) 
defined as the objective of his research as to determine and know the 
relationship between the level of research training and the level of attitude 
towards scientific research in students at a public university. Other studies 
similar to those mentioned include that of Chara-Saavedra (2018) who, using a 
cross-sectional descriptive correlational study with a quantitative approach, 
defined the attitude towards research as the main variable of his study, which 
was measured through the scale of attitudes towards research (EACIN) that 
consisted of 30 items. We also found a study carried out by Gálvez et al. (2019) 
who used the same EACIN data collection instrument, developing research with 
a quantitative, observational and cross-sectional approach, whose population 
consisted of 132 students in their last year of university education. 

 

3. Methodology 
3.1 Research focus 
The research is carried out under a quantitative approach because data are 
collected, processed and analysed, ordinally categorised and numerically 
represented using a Likert scale. These numerical data are linked to the level of 
attitude towards formative research of engineering students regarding 
developing applications with augmented reality. In this regard, Polanía et al. 
(2020) indicate that research with a quantitative approach focuses fundamentally 
on observable, measurable and quantifiable aspects and uses statistical tests for 
data analysis. Likewise, Sánchez (2019) affirms that research under the 
quantitative approach deals with phenomena that can be measured, that is, they 
can be assigned a number and whose processing implies the use of statistical 
techniques for the analysis of the collected data. 
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3.2 Research design 
The research has a non-experimental cross-sectional design, because no action or 
control was exercised on the variable under analysis, which in this study is the 
students’ attitude towards formative research. It is also cross-sectional since the 
data were collected in a single period of time. This period was in the penultimate 
week of class, that is, in week fifteen, since the academic period of classes is 
comprised of sixteen weeks. In this regard, Diaz et al. (2021) establishes that an 
investigation is non-experimental of a cross-sectional type as a result of the data 
collection process being carried out in a single moment of the investigation. 
 
3.3 Research level 
The research is of a descriptive scope or level because it is intended to identify 
the characteristics regarding the attitude towards formative research of 
engineering students specialising in mechanics and electrical engineering at the 
National Technological University of Lima Sur, Peru, seeking to establish which 
are the most relevant skills and obstacles that determine the attitude towards 
research. In this regard, Ramos (2020) points out that, at this level of research, 
the characteristics of the phenomenon are already known and what is sought is 
to expose its presence in a certain human group. So also, Guevara et al. (2020) 
specify that descriptive level research is carried out when it is desired to describe 
through components or main dimensions of a variable in a specific context or 
reality. 

 
3.4 Data collection technique  
The technique used in this case study is the survey and the instrument is the 
questionnaire. This data collection instrument is an adaptation of the 
questionnaire designed and validated by Barrios and Ulises (2020) in their 
research on the attitude towards research in university students. This 
questionnaire was adapted for the context or scenario of how the research was 
developed through augmented reality applications. The questionnaire used, 
whose purpose is to determine the level of attitude of engineering students, is 
made up of two dimensions: positive attitude and negative attitude. In turn, the 
positive attitude category seeks to identify the level of "Abilities for Research", as 
well as to identify the "Positive Assessment" that students assign to research. On 
the other hand, the negative dimension seeks to identify the level of "Research 
Obstacles", as well as the "Negative Assessment" that students assign to the 
research. The Appendix shows the questionnaire used in this study, which 
details the 28 statements, which seek to evaluate certain indicators related to 
formative research. This questionnaire uses a Likert scale from 0 to 4, where 0 
means “strongly agree”, 1 “agree”, 2 “disagree” and 3 “strongly disagree”. Table 
1 shows the composition of the instrument used for data collection, which 
specifies the dimensions, categories and associated statements. 
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Table 1: Composition of the instrument used for the collection – Dimensions, 
categories and indicators 

Dimension Category Statements 

Positive attitude 

Research skills 
S1, S5, S9, S13, S17, S21, 

S25 

Positive assessment towards research 
S4, S8, S12, S16, S20, 

S24, S28 

Negative attitude 

Barriers to research 
S2, S6, S10, S14, S18, 

S22, S26 

Negative assessment towards 
research 

S3, S7, S11, S15, S19, 
S23, S27 

 
In addition, for purposes of internal validation of the data collection instrument, 
it was submitted to a reliability analysis for which the SPSS statistical software 
was used, with the purpose of identifying Cronbach's alpha. The value obtained 
was 0.825. Likewise, Table 2 shows Cronbach's alpha if the statement  evaluated 
had been suppressed or withdrawn from the data collection instrument. 

 

Table 2: Cronbach's alpha if the statement evaluated had been suppressed 

  
 
 

 
 

Statement evaluated 
Cronbach's alpha if the statement  

had been suppressed 

S1 0.816 

S2 0.794 

S3 0.809 

S4 0.835 

S5 0.816 

S6 0.829 

S7 0.841 

S8 0.836 

S9 0.829 

S10 0.809 

S11 0.829 

S12 0.822 

S13 0.812 

S14 0.820 

S15 0.805 

S16 0.826 

S17 0.821 

S18 0.805 

S19 0.810 

S20 0.817 

S21 0.816 

S22 0.808 

S23 0.824 

S24 0.826 

S25 0.829 

S26 0.820 

S27 0.809 

S28 0.815 
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4. Study Scenario 
The study was carried out during the academic semester 2023-I, with the 
population made up of 32 students enrolled in the Automatic Process Control 
subject, belonging to the eighth cycle of the professional School of Mechanical 
and Electrical Engineering. As part of the implementation of the formative 
research in the subject, it was planned to develop activities from the first class 
session that would lead to the development of a tool applying augmented reality 
relating them to topics related to the thematic contents of the subject. The tools 
developed were part of a global project called "Practical Guides for Automatic 
Process Control using Augmented Reality". That is, the work included 
transforming the practical guides traditionally used in learning the subject to 
practical guides with the ability to explain the solution through the sample of a 
video stored in a repository. In addition, in the generated metaverse, it provides 
the ability for the student to interact with simulation software so that the student 
has the ability to enter input values and obtain different responses that lead to 
their analysis and interpretation. 
 
The purpose established for each work team consisted of evaluating the 
acceptance of the tool developed with augmented reality. For which they 
followed four stages. Figure 1 shows the stages that were part of the formative 
research process that the students followed with the purpose of developing the 
tool by applying augmented reality. As can be seen, the first stage consisted of 
carrying out a review of the existing literature regarding augmented reality tools 
applied to university education. In the second stage, the identification of the 
method to be used was carried out. In this second stage, it was sought that each 
work team present the development plan of the tool based on augmented reality. 
The third stage consisted of carrying out the design and implementation of the 
tool, managing to show its use and operation. Finally, the tool was put to the test 
for a period of time among all the students, to then proceed to carry out an 
evaluation of the acceptance of the tool. 
 

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Stages of the development process of formative research based on the 
development of a tool applying augmented reality 

 
 
 

Identification of the method to be used 
for the development of the tool 

Review of existing literature 

Second 
stage 

Deliverable: Development plan for 
the tool based on augmented 
reality 

First 
stage 

Deliverable: Introduction of the 
research and development of a 
conceptual framework 

Design and implementation of the 
augmented reality-based tool 

Third 
stage 

Testing and acceptance evaluation 
Fourth 
stage 

Deliverable: Practical guide based 
on augmented reality 

Deliverable: Results of the 
evaluation of the acceptance of the 
tool based on augmented reality 



269 

 

http://ijlter.org/index.php/ijlter 

5. Results 
Considering the research questions, the following results are specified below. 
Firstly, the results corresponding to statements S1, S5, S9, S13, S17, S21 and S25 
were analysed as part of the "Research skills" category. Although the results 
were obtained based on the responses of the students based on four ordinal 
categories, Figure 2 shows the percentages grouping the percentage of students 
who considered to be "strongly agree” and “agree", as well as in “disagree” and 
“strongly disagree”. Through this comparison of results, it is possible to identify 
that the students consider the most relevant skills for conducting formative 
research are knowing how to organise (S17), knowing how to write (S9), 
knowing how to make decisions (S21) and knowing how to work in a team (S5). 
 
 
 
 
 
 

 

 

 

 

Figure 2: Percentage distribution of the response of students related to the category - 
Research skills 

 

Secondly, the results corresponding to statements S4, S8, S12, S16, S20, S24 and 
S28 were analysed as part of the category "Positive assessment towards the 
investigation". Although the results were obtained based on the responses of the 
students based on four categories of ordinal type, Figure 3 shows the percentage 
distribution of the response of the students related to the category obstacles to 
research, in which they are grouped as the percentage of students who 
considered “strongly agree” and “agree”, as well as “disagree” and “strongly 
disagree”. Through this comparison of results, it is possible to identify the 
factors students consider contribute  to a greater extent  in developing formative 
research are: Strengthening ethics (S4), Fostering creativity (S8) and Making 
thought more flexible (S24). While to a lesser extent they consider that formative 
research contributes to improving frustration tolerance (S25). 

 

 

 

 

 

 
 

Figure 3: Percentage distribution of the response of students related to the category – 
Positive assessment towards research 
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Thirdly, the results corresponding to statements S2, S6, S10, S14, S18, S22 and 
S26 were analysed as part of the "Obstacles to the investigation" category. Figure 
4 shows the percentage distribution of the response of the students related to the 
category obstacles to research, in which the percentage of students who 
considered "strongly agree" and "agree", as well as "disagree" and “strongly 
disagree” are grouped. Through this comparison of results, it is possible to 
identify that the students consider the most relevant obstacles to conducting 
formative research are time (S6), lack of knowledge (S14) and the economic 
aspect (S2), representing 68.750%, 65.625% and 59.375%, respectively. While, to a 
lesser extent, students consider the lack of support from teachers (S10) and the 
lack of credibility (S26) as obstacles to research. 

 

 

 

 

 

 

 

Figure 4: Percentage distribution of the response of students related to the category – 
Obstacles to research 

Fourthly, the results corresponding to statements S3, S7, S11, S15, S19, S23 and 
S27 were analysed as part of the category "Negative assessment towards the 
investigation". Figure 5 shows the percentage distribution of the responses of the 
students related to the category negative assessment towards the research, 
which groups the percentage of students who considered "strongly agree" and 
"agree", as well as "disagree” and “strongly disagree”. Through this comparison 
of results, it is possible to identify the factors students regard most valued as 
negative are considering the research difficult (S15) and tedious (S19). However, 
the other aspects evaluated in this category have not been considered with a 
relevant negative assessment. 

 

 

 

 

 

 

 
 
 

Figure 5: Percentage distribution of the response of students related to the category – 
Negative assessment towards research 



271 

 

http://ijlter.org/index.php/ijlter 

In order to carry out a cross-tabulation analysis between the categories of the 
"Positive attitude" dimension towards formative research, a new ordinal 
categorisation scale was defined. This new scale contemplates the "low", 
"regular" and "high" levels. Based on what is indicated in Table 3, the results of 
the cross-tabulation between the categories "Abilities for research" and "Positive 
assessment towards research" are shown. The results indicate that out of 31.3% 
of students who show a high level in "research skills", 21.9% of students show a 
"regular level" and 9.4% show a "high level" with respect to positive assessment 
towards research. In addition to 28.1% of students who show a low level in 
"research skills", 15.6% of students show a "fair level" and 12.5%, show a "low 
level" regarding the positive assessment towards research. 
 

Table 3: Cross-tabulation analysis between the categories of positive attitude 

 

Research skills 
Total 

Low Regular High 

Positive assessment 
towards research 

Low 12.5% 6.3% 0.0% 18.8% 

Regular 15.6% 18.8% 21.9% 56.3% 

High 0.0% 15.6% 9.4% 25.0% 

Total 28.1% 40.6% 31.3% 100.0% 

 

Likewise, Table 4 shows the results of the cross-tabulation between the 
categories "Obstacles to research" and "Negative assessment towards research". 
The results indicate that of the 28.1% of students who indicate that there is a 
high level of “Obstacles to research", 15.6% of students show a "high level", 6.3% 
show a "regular level" and 6.3% show a "low level" with respect to the negative 
assessment of the research. In addition to the 28.1% of students who indicate 
that there is a "low level" of "Obstacles for research", in their entirety they show a 
"low level" with respect to the negative assessment of research.  

Table 4: Cross-tabulation analysis between the categories of negative attitude 

 

Finally, with the purpose of determining the level of attitude towards formative 
research developing applications with augmented reality, we proceeded to carry 
out a categorisation of the variable under study (Attitude towards research) 
whose ordinal scales are "low", "regular", and "high". In this way, it was 
identified that 34.375% of students showed a high attitude, 31.250% a regular 
attitude, while 34.375% showed a low attitude. 

 

 

Barriers to research 
Total 

Low Regular High 

Negative assessment 
towards research 

Low 28.1% 9.4% 6.3% 43.8% 

Regular 0.0% 18.8% 6.3% 25.0% 

High 0.0% 15.6% 15.6% 31.3% 

Total 28.1% 43.8% 28.1% 100.0% 
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Figure 6: Attitude level towards formative research 

6. Discussion 
From the results as to the most relevant skills towards formative research, it was 
identified that these are "Knowing how to organise", "Knowing how to write", 
"Knowing how to make decisions" and "Knowing how to work in a team". 
Although no studies were found that refer to these four identified skills, as the 
only most relevant ones, we can refer to studies in which there is a coincidence 
in at least one of these identified aspects. In this regard, Barrios and Ulises (2020) 
identified that the most important skills to develop research are knowing how to 
use the APA (American Psychological Association) format, knowing how to 
write, and knowing how to organise. Also Rocha et al. (2021) in their study on 
attitude and disposition as key elements for research, conclude that students 
mainly recognise the importance of "teamwork", knowing a second language, 
and knowing how to manage bibliographic managers. However, studies such as 
that of Chara-Saavedra and Olortegui-Luna (2018) in which the factors 
associated with the attitude towards research were investigated, a greater 
difference was found in the most relevant skills, since they point out that these 
are the availability of work time, the number of books or articles read per week 
and participation in training. 
 
From the results obtained linked to the most relevant obstacles to formative 
research, it was identified that these are the availability of time, the lack of 
knowledge and the economic aspect. These identified aspects coincide in part 
with what was indicated by Rocha et al. (2021) who identified that the obstacles 
for students not to carry out research are the lack of finance, little support from 
professors, generating negative attitudes in them such as that research is tedious, 
boring and stressful. Another study in which it is possible to partially coincide is 
that by Barrios and Ulises (2020) who identified that the biggest obstacle to 
doing research is the lack of knowledge and the availability of time. Although in 
both cited studies it is highlighted separately that the economic aspect and time 
are obstacles to take into account for carrying out the research, there are other 
studies in which the obstacles are focused on teaching performance. In this 
regard Estrada et al. (2021) determined in their research work on attitude 
towards research that the majority of students consider that their teachers in the 
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research area do not have scientific production, apply few didactic strategies, as 
well as a limited conceptual mastery of research methodology. 
 
Finally, from the results obtained regarding the level of attitude towards 
formative research developing applications with augmented reality, it was 
identified that 34.375% of students showed a high attitude, 31.250% a regular 
attitude, while 34.375% showed a low attitude. These results coincide with 
findings identified by Obermeier (2018) in his study on the index of attitude 
towards research and willingness to graduate by thesis, and who points out that 
most students have a low or medium index. In this same line of opinion, Olivera 
(2020), in his research on attitudes towards research in psychology students, 
identified that 67% of students show an unfavourable attitude, while only 33% 
of students show a favourable attitude. In addition, Gálvez et al. (2019), in their 
study on the attitude towards research in students who are finishing the nursing 
specialty, determined that the level of attitude of students towards research is 
negative in 58.8%, while only 41.3% of students show a positive attitude. 
Likewise, Chara-Saavedra and Olortegui-Luna (2018), in their research on the 
factors associated with the attitude towards research, point out that more than 
half of the students surveyed showed a moderately favourable attitude towards 
research. Consequently, these studies support the results found regarding the 
low level on the attitude of students towards research, which should be taken 
into account by teachers and university authorities in order to create strategies 
and mechanisms that contribute to increasing these rates even more, because 
most of the students who are developing their degree theses today have had to 
carry out formative research in conditions of social isolation. 
 

7. Conclusion  
This case study made it possible to identify that organising, writing, making 
decisions and working in a team are relevant skills to carry out formative 
research in developing augmented reality applications. In the same way, the 
case study also contributed to determine the obstacles that students most 
frequently point out as relevant, these being the lack of availability of time, the 
lack of knowledge and the economic aspect. Finally, it was also identified that 
only 34.375% of students have a high attitude towards formative research, 
evidencing that most of them concentrate among students with a low or regular 
attitude. Based on the above, it is concluded that there is an urgent need to 
implement institutional policies that lead to a greater strengthening of formative 
research activities in students, even more so when these activities are aimed at 
applying emerging technologies such as augmented reality. This case study 
makes it possible to close a gap on what type of specific support students need 
and on what skills should be reinforced in a particular way so that they can 
move towards the development and growth of scientific production in the 
university environment. 
 
It should be noted that this study was limited to a population made up of 
students in the eighth cycle of the automatic process control subject, so it is 
recommended that future studies address a larger population, including 
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different specialties and identifying whether the obstacles and skills are the same 
or different  when developing research on augmented reality applications. 
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Appendix 
Dear student, the purpose of this questionnaire is to identify the level of attitude 
towards formative research, developed during the 2023-I academic semester. 
Therefore, you are requested to mark with a cross (X) the box that you deem 
convenient and appropriate. There is no right or wrong answer. The information 
collected will be used strictly for research purposes, complying with all the 
ethical aspects that the development of the research implies. 
 

 Statements 
Strongly 

agree 
Agree Disagree 

Strongly 
disagree 

S1 I must know how to use the APA 
format to do research regarding the 
development of applications in 
augmented reality 

    

S2 The lack of money is my biggest 
problem to do research regarding the 
development of applications in 
augmented reality 

    

S3 It seems to me that doing research in 
the development of augmented reality 
applications is boring 
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S4 Doing research in the development of 
augmented reality applications 
strengthens professional ethics 

    

S5 I must know how to work in a team to 
do research regarding the development 
of augmented reality applications 

    

S6 The lack of time is my biggest problem 
to do research in the development of 
augmented reality applications 

    

S7 It seems to me that doing research 
regarding the development of 
augmented reality applications is not 
something interesting 

    

S8 Doing research regarding the 
development of augmented reality 
applications encourages creativity 

    

S9 I must know how to write to do 
research in the development of 
augmented reality applications 

    

S10 The lack of support from my teachers is 
a problem for doing research regarding 
the development of augmented reality 
applications 

    

S11 It seems to me that research in the 
development of augmented reality 
applications is not necessary for my 
profession 

    

S12 Doing research in the development of 
augmented reality applications 
develops responsibility 

    

S13 I must know a second language to do 
research regarding the development of 
applications in augmented reality 

    

S14 The lack of knowledge is an obstacle to 
doing research in the development of 
applications in augmented reality 

    

S15 It seems to me that research in the 
development of augmented reality 
applications is difficult 

    

S16 Doing research in the development of 
augmented reality applications makes 
you more engaged 

    

S17 I must know how to organise to do 
research regarding the development of 
applications in augmented reality 

    

S18 The lack of support from my school is 
an obstacle to doing research in the 
development of augmented reality 
applications 

    

S19 It seems to me that doing research in 
the development of augmented reality 
applications is tedious 
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S20 Doing research in the development of 
augmented reality applications 
develops personal security 

    

S21 I must know how to make decisions to 
do research regarding the development 
of augmented reality applications 

    

S22 The lack of information is the reason 
why I do not do research regarding the 
development of applications in 
augmented reality 

    

S23 It seems to me that research is only 
done on augmented reality applications 
for the thesis 

    

S24 Doing research in the development of 
augmented reality applications makes 
thinking more flexible 

    

S25 I must know statistics to do research 
regarding the development of 
applications in augmented reality 

    

S26 Lack of credibility as a student is why I 
don't do research in AR app 
development 

    

S27 I find that doing research in augmented 
reality app development is stressful 

    

S28 Doing research on augmented reality 
applications develops a tolerance for 
frustration 

    

 


