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ABSTRACT   

 
The work shows the fundamental elements of an inclusive educational guidance conception of substantive university 
processes and results achieved at the Instituto Superior Politécnico José Antonio Echeverría of Havana in the 
contribution from optical course to develop it for the students in first and second year of the engineering programs, by 
means of lectures on holography and three-dimensional images of motivation and link with different specialties and the 
development of experimental facilities and methodology for the construction of holograms and anaglyph by students for 
engineering applications. 
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1. INTRODUCTION  

 
Counseling is a process that has accompanied the various societies, cultures, families and individuals from the origins of 
humanity. From the first years of life are receiving guidance activities, and are family and school groups involved in it 
especially hard. In this sense, Collazo and Bridges point out that "the need for guidance, present throughout life, is 
essential in the early stages of formation and development of personality and in those moments when the person finds it 
difficult to decision making and do not feel adequately prepared for it "1. 
 
Orientation is an essential element of the educational process in higher education and should not be understood as a 
complementary activity to the academic. It is considered one of the functions of the teacher who besides teaching the 
particularities of their discipline to be recognized as guiding . 2

 
The teacher should move this context what is proper guidance in general (aid process, individualized, whole-person 
development, personal fulfillment, etc.) always taking into account the nature of education and its students . 3

 
From the European Guidance Forum Academic Echeverria (1997) has defined the orientation at the university as "an 
educational process aimed at young people to gain an awareness hermeneutics, able to face a lot of informative inputs, to 
develop their own projects of personal and professional life, with specific regard to their own experiences and contrasted 
with social demans” . 4

 
Some authors consider psychoeducational intervention that aims to fully develop students to achieve their academic 
goals, vocational and personal, others assume it as a helping process embedded in the educational activity which aims to 
contribute to the overall development of the student, to enable him to independent learning and active participation, 
critical and transforming society in . 5,6

 
Vieira and Vidal (2006) assume it as "... the process of aid aimed at university students in academic, professional and 
personal in the context of higher education institutions. (...) should be understood as a system of guidance and student 
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support institutionally planned and organized response, both trends in higher education system, as to the peculiarities of 
each institution"7. 
 
That is why the basis of the above, for these authors is transcendental idea of considering the relationship of assistance 
under a training process that contributes to the knowledge of the student and their environment, and lead to the 
development of his personality. We believe that the university is vital educational guidance to the student of the first 
years of our careers in engineering and helps to raise their professional motivation, an essential element of our proposal. 
 
Without doubt, the definitions cited above reveal essential aspects of orientation at the university level, yet these authors 
consider necessary to point out the following: 

 The university educational counseling should be part of the educational process in college, planned and 
organized on its merits and regulations established by higher courts. 

 Establish a helping relationship and systematically provided to all students in the training process. 
 Consolidate from the class considered as the fundamental unit of the training process, and one of the main ways 

of providing personal attention to the student in all essential processes of university life. 
 Be based on the concept of integrating actions from taxing essential processes in the formation of the student. 

 
Given these details we can say that the university educational guidance should be a reference for improving the teaching-
learning process, not being considered as a task outside the educational work, which would imply a change in the 
traditional concept guidance that would be linked to a remedial approach and timely to move to deal with a helping 
process conducted by the entire university. 
 
It is then necessary for students to learn how the interaction with others through collaborative processes such as: work in 
teams, they can also get solutions to academic difficulties, personal and professional are presented. This will appeal to 
that target not only the particularities of their profession but also for them to reach a general culture that enables them to 
provide answers from the professional, personal and social, without being divorced from the reality that live8. 
 
Therefore, the orientation must be fully integrated into the educational process as it promotes quality education and helps 
develop the personality of students. The university stage is a momentous time for the student in which to make decisions 
that transcend life, why it is necessary to accompany him. 
 
Monge, C.5 has suggested that educational guidance is an inseparable element of education to provide technical advice 
and support in more individualized aspects of it, and therefore contributes to a comprehensive education and the task of 
every teacher. 
 
Assuming this idea is considered that the professor can and should make educational guidance activities with students as 
part of their work, of course, based on adequate preparation. When the teacher, through its communication and everyday 
example becomes a point of reference for the student, and encourages their independence and ability to address the 
issues presented to it and make decisions, it can be stated that the teacher is fulfilling its guiding function. 
In recent years we have been pointing out the mission of the universities and the relationship between the main processes 
developed. Diaz, T.9 and Gonzalez, G.10 have argued that if we consider the university as a social institution whose 
mission is to transform society, is critical processes conceive training, research and professional development as a single 
integrated training process aimed at solving social needs. 
 
These authors have carried out an analysis of the main problems for the social relevance of universities and university-
society relations summarize below: 

 The practice of social problems are analyzed and starting point for the design of the educational process. 
 Lack of integration between components academic and research work. 
 Emphasis on instructional training over the educational and developmental. 
 Deficiencies in the humanistic education of professionals. 
 Slow responsiveness to social problems by professionals. 

 
Given the points made above, these authors have pointed out two very important features that should meet your criteria 
university XXI century: 
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 Formation, Research and University Extension must be integrated into a single task, applied to the solution of 
social needs. 

 Must be a forger of conscious and responsible citizens, equipped with scientific and humanistic culture capable 
of forming themselves followed. 

 
Recent publications refer to the need for new designs for teaching physics in the theoretical-conceptual and 
methodological, and should consider the progress of science in teaching practice and conducive to active student 
participation in the construction of knowledge within educational guidance work in college11. 
 
This paper shows the results obtained at the Instituto Superior Politecnico Jose Antonio Echeverria in the contribution 
from physical discipline to the development of an educational concept that integrates essential processes designed for  
students in the early years in our engineering programs. 
 
 
 

2.  IMPLEMENTATION OF THE PROPOSAL 
 
 
Within the educational conception substantive integrative processes designed for students in the early years in our 
engineering programs has a major role actions to be performed from the subjects of the basic cycle and in particular from 
physical discipline. 
 
Physical discipline actions devised a system within which highlights the didactic proposal of conducting scientific work 
student as part of the improvement of the teaching-learning process of physical discipline in Biomedical Engineering 
Career12 and those shown in this paper: conducting lectures on holography and three-dimensional images of motivation 
and bond with different specialties and the development of experimental facilities and methodology for the construction 
of holograms and anaglyph by students for engineering applications. 
 
2.1 Lectures on holography and three-dimensional images 
 
Among the extracurricular activities that develop educational guidance for physical discipline in our engineering 
programs is the delivery of lectures on holography and three-dimensional images for students of the first two years, 
including observation of holograms and anaglyph built in Cuba. 
 
This type of conference has the following objectives: 

 Show phenomena of physics and applications related to three-dimensional vision very interesting and current. 
 Increase motivation and physical discipline by different engineering careers. 
 Show the link between physics and different specialties. 
 Increase the interest of students in scientific research. 
 Show the progress achieved in the country in relation to the development of holography and anaglyph and 

applications engineering. 
 
These conferences have been held in the last four years to groups of students in the first and second years of different 
specialties, especially in biomedical engineering, civil engineering, hydraulic engineering and telecommunications 
engineering with good results of assistance, interest and motivation. In Figure 1 shows one of the activities in biomedical 
engineering students. 
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Figure 1. 3D image lecture to students of first year of biomedical engineering 

�
Another variation of this activity has been the teaching of this conference in an educational exhibition of holography as 
shown in Figure 2. 
 

 

Figure 2. Activity in the didactics holography exhibition 

 
2.2 Construction of holograms by students 
 
The development of new educational proposals for the design and use of systems experiments on different forms of 
learning of physical discipline, including the use of new technological devices developed recently in the world, is of 
great importance as a contribution to achieving increase understanding of the laws and concepts studied, motivation and 
development of practical skills and observation in the learning of the discipline13. 
 
The holograms may be constructed with the use of laser pointers that are manufactured with laser diodes emitting in the 
visible spectrum, making feasible their use in the learning of the University Physics and particularly the optic14, their 
great advantages over conventional gas lasers such as He-Ne high cost and difficult handling (See Fig 3). 

 
For obtaining holograms are constructed as an experimental facility shown in Figure 4. The closed box, which prevents 
entry of any external light is placed on two small chambers bicycles that allow the isolation of the system from any 
external vibration. 
 
Then in Figure 5 shows the results obtained in the obtainment of a hologram with this experimental installation: 

Proc. of SPIE Vol. 9289  92890Z-4



 
 

 

 

 

 
 

Figure 3. Laser pointer used for obtaining the holograms 

 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 

Figure 4. Experimental setup for obtaining holograms 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. The object and  the hologram obtained 
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2.3 Construction of anaglyph by students 
 
In the teaching of engineering careers, study materials containing images loaded with a variety of ancillary techniques to 
help better understand dimensions, relative positions, etc.. It is required in many cases of three-dimensional images that 
are helpful and allow a better understanding of the issues introduced because the depth information. 
 
Second year students of biomedical engineering and civil engineering with physics teachers; have developed an 
extracurricular research work that has allowed obtaining anaglyph for applications in these specialties15. 
 
The records dimensional anaglyphs are capable of causing a three dimensional effect when viewed using glasses of two 
colors (mostly red and green or red and blue). The plane images through which the anaglyph is obtained are relatively 
different. In the case where the images are photographs, must be obtained so that they are spaced apart a distance 
approximating the inter-ocular separation media. Once the images forming the stereo pair are obtained, they must be 
processed by a computer program which will perform the filtering of these two images in the colors indicated and are 
then superimposed to give the end anaglyph (see Figure 6) that the be seen with special glasses described above allow 
the brain to form a three-dimensional image. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.  Representation of the necessary steps for obtaining anaglyphs 

 
To obtain the anaglyph, was developed in Matlab software offered as simple as possible to the user (see Figure 7) 
 

 
 

Figure 7.  Software interface developed 

 
 
Below you can see anaglyph obtained by students for medical and civil engineering (Figures 8 and 9): 
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Figure 8 - Anaglyph of an anatomical preparation 
 

 
 

Figure 9 - Anaglyph of a beam 

 
 

3. CONCLUSIONS 
 

 
We analyzed the main elements of a concept of integrating educational guidance of the substantive university processes 
and results achieved at the Instituto Superior Politécnico Jose Antonio Echeverría of Havana in the contribution from 
physical discipline to develop it for students of one and second year of the engineering programs, by conducting lectures 
on holography and three-dimensional images of motivation and link with different specialties and the development of 
experimental facilities and methodology for the construction of holograms and anaglyph by students for applications 
engineering. 
 
Was presented the design and construction of a portable experimental installation designed for the manufacture of 
holograms using a diode laser pointer. This facility allows the realization of holograms by students at school or even at 
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home, promoting better understanding of the laws and concepts of physics and in particular the related optics 
holographic process and also contributes to increasing the motivation of students in this discipline. 
 
Research on the construction of anaglyphs with results presented was developed by students in the second year of 
biomedical engineering and civil engineering careers, demonstrating the potential of the student scientific work to get the 
anaglyph first built in the country for engineering applications. 
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