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Presentation 

  

ECORFAN Journal-Spain is a research journal that publishes articles in the areas of: 

Education, Crowdsourcing, Operation of Academic Corps, R egional Development, Fiscal, 

Architecture and Networks. 

 

In Pro-Research, Teaching and Training of human resources committed to Science. The content of the 

articles and reviews that appear in each issue are those of the authors and does not necessarily the opinion 

of the editor in chief. 

 In this number is presented in Section of Education an article Importance of instructional design 

for the implementation of Flipped Learning Model in the modality of distance education by GONZÁLEZ-

MOSQUEDA, Mayra, MARTÍNEZ-TAPIA, Karla, GONZÁLEZ-CERÓN, Arturo and BERNAL-VELÁZQUEZ, 

Josefina, in Section of Crowdsourcing an article Facilitating nomadic interaction through a self-managed 

area-based support by GÓMEZ, Victor, MENDOZA, Sonia, GARCÍA, Kimberly and DECOUCHANT, 

Dominique, in Section of Operation of Academics Corps an article Human resource management at the 

Instituto Tecnologico de Pachuca by ROJAS, Rosa, CABRERA, Inocencia, GARCÍA, Patricia, 

MONTERRUBIO, Elisa, in Section of Regional Development an article Spain’s Energy Policy: Impact 

of the Debt Crisis in its Renewable Energy Sector Reaching the EU 2020 Goals by VARGAS, Oscar 

René, RAMOS, María, GARCÍA, Lupe, in Section of Fiscal an article Investment Objectives and 

Strategies in Behavioural Portfolio: Empirical study in the Iran capital market  by SHAHMANSURI, 

Esfandyar, RAHNAMAY-ROODPOSHTI, Fereydon, NIKOUMARAM, Hashem, in Section of 

Architecture an article Emergency Care for Local Address Hidalgo National Water Commission by 

KAMPFNER, Oscar Armando and CAMACHO-ZUÑIGA, José, in Section of Networks an article 

SCORM for Learning basics of programming by ENCISO, Angélica, LEÓN, Eric, GONZÁLEZ, Mayra, 

HERNÁNDEZ, Leticia. 
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Abstract 

 

By using the ADDIE methodology as a basis for instructional design and implementation of various 

techno-pedagogical tools by teachers of distance education for the development of teaching and learning 

activities, it seeks the implementation of the model called "flipped classroom", in a population of enrolled 

students in educational programs of Industrial Engineering, Computer Systems Engineering and Degree 

in Administration at the Technological Institute of Pachuca, in order to contribute with the student in 

acquiring autonomous competencies and with the teacher in time optimization intended to develop 

techno-pedagogical tools to support learning. It is concluded that efficiency in implementing the flipped 

classroom depends largely on the quality of the instructional design, the appropriate use of technological 

teaching resources that motivate and promote student autonomy, the professional provision of teachers 

and student responsibility for their learning. 

 

Instructional design, ADDIE Model, flipped classroom, distance education. 
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1. Introduction 

 

Given the new scenarios in which the knowledge 

society is contextualized, Educational 

Institutions of Higher Education are obliged to 

offer society greater coverage in education and 

alternatives to access to it. The Model of 

Distance Education in TecNM emerges as a 

strategy to ease the curriculum and thus meet the 

needs of those who for some reason cannot 

attend schooled education. Under this modality, 

the use of various teaching strategies, design of 

techno-pedagogical tools and the use of 

Information and Communication Technologies 

(ICT) are inherent in teaching activity, and 

indispensable today for the development of 

generic competencies in students. 

 

 Through the ADDIE model used for 

instructional design, the implementation of the 

teaching strategy called flipped classroom, and 

with the support of techno-pedagogical 

strategies and use of ICT, the intention is to 

create learning environments that change the 

vision of the traditional model of “magisterial” 

teaching type, through a teaching model that 

seeks to promote the development of the 

autonomy competency in students.  

 

 Since 2011, the Technological Institute 

of Pachuca expands its educational border 

through the modality of Distance Education 

(DE), initially relying on pedagogical models 

such as e-learning and b-learning. 

 

 Subsequently incorporating the "flipped 

classroom" which means as its name suggests, 

"invest" the traditional teaching and learning 

process, and focus the student as the main actor 

responsible for the process and pace of learning, 

through the study and analysis of techno-

pedagogical materials used by teachers and 

promoted by platforms such as YouTube, the 

Kahn Academy Initiative or TED-ED. 

 

 Allowing that scheduled academic 

sessions and time the teacher spends in 

professorship, being used for the discussion, 

feedback and reinforcement of knowledge as 

well as for the design of educational resources to 

support teaching and learning processes [Raad, 

2015]. 

 

 Under a scheme of traditional teaching, 

the student is used to be a mere recipient of 

knowledge, resulting among other factors, the 

loss of autonomy and initiative, plus it is 

severely undermined their creativity. In the 

distance modality, by own model characteristics, 

it is impossible to continue with the dynamics of 

teaching mentioned.  

 

 However, it has been found that the 

student who enters this modality brings the 

traditional rhythm of teaching and expects the 

performance of the teacher be in the same 

context. This has led the teacher to invest much 

of his time in maintaining synchronous 

communication with the student, hoping the 

complete professorship of thematic content of 

the curriculum, resulting in an excess of work-

hours that teachers used to develop fully the 

functions inherent in his position. 

  

 Impacting productivity and causing a 

mental wear by overwork. Therefore, the model 

of "flipped classroom" is implemented in order 

to achieve autonomy in the learning process and 

invest with quality the time devoted to teaching 

in developing techno-pedagogical tools and 

activities of instructional design, both tools 

indispensable for the operation of the model; 

without the teacher ceases to perform his duties 

as moderator, adviser and guide in the teaching 

process. 
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 This document consists of three sections. 

In the first, a literature review showing the 

theoretical foundations of instructional design, 

the ADDIE model and strategy flipped 

classroom is done. In the second section is 

detailed the used methodology of quantitative 

type with descriptive cut, as well as the 

description of the implementation process of 

models.  

  

 Finally, the findings from the results 

derived from the application of four instruments 

for gathering information, describing teachers 

and student experiences. 

 

2. Instructional Design: a background check 

 

Regardless of the method under the educational 

process is guided (classroom, distance, virtual or 

mixed), an instruction is designed with the aim 

of generating competencies development (skills, 

abilities, knowledge, aptitudes and attitudes) to 

facilitate the acquisition of knowledge.  

  

 This requires a methodology used to 

guide instruction and allow the organization of a 

learning session and complete development of a 

curriculum. 

 

 Under the modality of Distance 

Education, it is considered even greater this need 

for teacher-student separation in time and space; 

and the development of virtual environments is 

a much larger task than face teaching, there are 

made activities related to the teaching-learning 

process required by the educational model of the 

XXI century based on competencies plus the use 

of information technologies and communication 

technologies. In this process, instructional 

design, known by the acronym ID, and defined 

by Berger and Kam authors [1996] cited by 

Belloch, C. [2013] as:  

  

 

 

 "The science of creating detailed 

specifications for the development, 

implementation, evaluation, and maintenance of 

situations that facilitate learning of small and 

large units of content, at different levels of 

complexity "[p. 2]; plays a key role as a guide 

for teachers in the didactical process 

development and of quality formative activities. 

 

 Instructional design has its historical 

basis in various learning theories, emphasizing 

among them: behaviorism, cognitivism, 

constructivism and connectivism.  

 

 The following diagram shows the 

approach that each theory has on the 

conceptualization of learning and the main 

contributions of each one to the study model, 

with reference to the cited by the author Benitez, 

M [2010] and Siemens [2006b]: 

 

 
Figure 1 Models of Learning and its contribution to 

Instructional Design. Developed by Gonzalez, M [2016] 

with information of authors Benitez, M [2010] and 

Schuman [1996]. 
 

 Behaviorism, cognitivism and 

constructivism are most commonly used theories 

for creating instructional environments and try to 

show how people learn; they conceive learning 

defined by Driscoll [2000] cited by Siemens, G. 

[2004] as "a persistent change in human 

performance or in potential performance which 

should occur as a result of the experience of the 

learner and their interaction with the world" 

[p.11]. 
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 However, these theories were developed 

in an era where the technological impact not 

permeated in the field of education. 

 

 Siemens, G. [2004] explains that when 

the theories of classical learning were added to 

the "technology" factor, result in the emergence 

of a new context that can hardly be treated under 

the traditional foundations of them, are not 

enough to understand the learning and is hardly 

feasible to adapt. In this situation, it requires a 

completely new approach, an alternative theory 

which technology is adopted to and guide 

learning activities towards the digital age. 

 

 Based on the above (with greater 

influence of cognitive theory), instructional 

design clothes on elements of a new concept 

called "Educational Technology" which is 

defined by the Association for Educational 

Communications and Technology [AECT, 

2004]  

 

 As "the study and ethical practice of 

facilitating learning and improving performance 

through the creation, use, and management of 

appropriate technological processes and 

resources", and whose precursor is Johann Amos 

Comenius. 

 

 From these conceptions emerges 

Connectivism, the youngest of learning models 

that drives the importance of instructional design 

from use of technologies to support the teaching 

and learning processes. Also called "Learning 

theory for the digital age" coined by Stephen 

Downes and George Siemens, and defined as: 

 

 "That which directs the individual 

processes, not in an individualistic way, but as a 

result of the connections established on social 

networks.  

 

 

 

 The information is displayed in digital 

environments from technology and are fed by 

representatives of society, organizations and 

institutions, forming a flow of information and 

constituting individual learning ". [Reno L; 

2014, p.200] 

 

 In the publication of Siemens, G. [2006b] 

explains characteristics of social networks of 

connective knowledge, same as mentioned in the 

following diagram: 

 

 
Figure 2 Characteristics of knowledge networks in the 

theory of connectivity. Developed by Gonzalez, M. [2016] 

with information of Siemens, G. (2006b) 
 

 Connectivism is a contemporary theory 

of learning that requires students to develop 

various competencies, mainly related to the 

synthesis capacity, to recognize patterns of 

information and connections within the huge 

volume of resources that provide social networks 

while allowing the creation of new knowledge, 

acquired through the experiences of other 

members of the learning community. [Perez, 

2010, p.8] 

 

 Based on the theories mentioned above 

and systemic approach to instruction, can be 

established that the methodology used for the 

design of instructions lies in four important 

pillars. The first related to the assessment and 

analysis of the needs of the student context; the 

second towards the establishment of learning 

objectives; third related with development of 

strategies and evaluation criteria; and last but not 

least, with regard to the design, implementation, 

evaluation and maintenance of techno-

pedagogical materials tending to contribute to 

the implementation of the curriculum and 

competencies development in students. 

 

Diversity Autonomy Interactivity Opening
Connective 
knowledge 
networks
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 For Yukavetsky, G. (2003), the 

instructional design phases constitute the 

skeleton upon which the instruction is designed, 

which are summarized in the following scheme: 

 

 
Figure 3 Phases of Instructional Design. Yukavetsky, G. 

(2003) 

 

 The contributions made by the various 

theories (mentioned above) on how people learn 

and the inclusion of technology as necessarily 

binding factor in the teaching and learning 

processes due to the new educational context, 

have laid the foundation for the generation of 

various methodologies applied to instructional 

design, considered the latter as the pillar of 

educational technology. 

 

A. Instructional Design through the ADDIE 

Model 

 

For Muñoz Carril [2015] instructional design 

methodologies applicable to the context of 

distance education under the model of Gagné, 

has an integrative approach which are 

considered aspects of the theories of stimulus-

response and information processing models; 

Belloch, C. [2013] mentions these are: 

 

- ADDIE (Analysis, Design, Development, 

Implementation and Evaluation) 

- Performance-Based Training (PBT) 

- Criterion Referenced Instruction (CRI) 

- ASSURE (Analyze, Set, Select, Use, 

Require, Evaluate) 

- Dick and Carey 

 

 The National Technological of Mexico 

(Largest institution of technological higher 

education in our country and to which belongs 

the Technological Institute of Pachuca). 

 Adopts the ADDIE model, and consider 

it as one that covers the essential steps for 

instructional design as claimed by Morales, B. 

[2014] and for the development of digital 

distance education materials commonly used in 

electronic medium and adaptable to teaching 

modalities of Blended Learning. 

 

 Just this model follows the basic 

structure requested by the instructional design 

(analysis, design, development, implementation 

and evaluation) mentioned by Yukavetsky, G. 

[2003], wherein the step of evaluation is 

presented as a constant at the end of 

development of each one of the initial stages, 

ensuring the opportunity for feedback (review, 

reflection and change) at any stage of the 

process. 

 

 In the following figure, show the results 

obtained with the application of ADDIE model 

in each of its phases. 

 
Figure 4 Outline of each phase of the ADDIE model. 

Taken from Gonzales, S., & Mauricio, D. [2006, p.7)] 

 

 Each of the stages of the model provides 

a dynamic and flexible guide to develop an 

efficient and effective instruction. As seen in the 

chart above, a phase of pre analysis proposed by 

Cookson quoted by Gongora, P. et.al. [2012], 

indicated by double-headed arrows interrelating 

the different stages of the model, this means that 

there are relationships of mutual reciprocity and 

even when they are rational and chronologically 

sorted, occur the possibility of variations in 

sequence, without this alter the efficiency of the 

process. 
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 The following table indicates the purpose 

of each stage of the ADDIE model and some 

elements of analysis. 

 
Stages of the 

ADDIE 

methodology 

Purpose Sub-Variables 

 

Analysis 

In this the 

problem is 

defined, the 

source of the 

problem is 

identified 

and possible 

solutions are 

determined. 

Analysis of 

needs. 

Define the 

characteristics 

of the student. 

Technological 

resources and 

media to teach 

in the 

technological 

platforms. 

 

Design 

Interface 

design, 

sequences, 

lesson 

design and 

control 

student is 

described.  

 

Presentation, 

content and 

tools available 

for effective 

communication. 

Marking of the 

instructional 

objectives. 

Selection of 

teaching 

strategies. 

Design of 

course content 

considering 

electronic 

interactive 

media. 

Calendar of 

learning 

activities and 

synchronous 

and 

asynchronous 

meetings. 

Approach of the 

activities and 

tasks to be 

developed by 

the student. 

 

Development 

The 

materials to 

be used are 

produced.  

 

Teaching and 

learning techno-

pedagogical 

resources 

(Learning 

Resources - 

course 

materials) 

Assessment 

instruments: 

rubrics design 

Implantation - 

Implementation 

With the 

defined 

learning 

material, and 

having 

completed 

the 

development 

of the 

program, the 

learning 

platform and 

developed 

materials, 

the 

instructor 

must be 

available to 

start 

teaching. 

Administer the 

management 

plan through 

monitoring by 

the Platform 

Manager 

 

Evaluation 

The 

effectiveness 

and 

efficiency of 

instruction 

in each of 

the phases of 

the model 

will be 

evaluated. 

Design of 

mechanisms for 

diagnosis, 

monitoring and 

certification of 

competence 

objectives 

achieved. 

 

Table 1 Stages of ADDIE model and study variables. 

Prepared by Gonzalez, M. [2016] with reference to the 

quoted by Chambers, D. [2007] and Cacheiro, M [2011]. 

 

B. Instructional Design in Distance Education 

 

Distance education defined by Schlosser and 

Simonson [2002], cited by Martinez, A. [2009] 

is that: "Based on a formal institution where the 

learning group is separated, and systems of 

communication and interaction are used to 

connect students, resources and instructors" 

(p.109).  
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 It is evident that the instructional design 

under this type of education is more complex, 

because it requires detailed planning of the 

course, where are defined: objectives, strategies, 

ways and resources to guide student learning.  

  

 It is therefore essential to incorporate 

various technological resources in the design of 

instruction; although this should not be exclusive 

to this modality. 

 

 The break of the traditional pattern of 

looking at teacher daily in front of the classroom 

and students to interact with it in space and time 

under direct instruction, forced to change the 

traditional perception that people have of the 

teacher as mere transmitter of knowledge, now 

becoming facilitator of learning and the student 

acquires greater commitment as an active entity 

and self-directed in the process, where two-way 

communication remains a key element to reach 

the aim and instruction design the greatest of the 

challenges to achieve significant processing of 

information and learning. 

 

 With greater emphasis on 

communication, online modality engages 

teachers to maintain a direct tutorial action with 

the student, as this largely depends on the 

interest and motivation of the student, and their 

permanence or abandonment of the project. 

 

 Consequently, a good instructional 

design facilitates not only the effective conduct 

of students, but speed up the development of 

activities that teachers should perform, inherent 

in their function.  

 

 For it the design of instructional 

materials and the use of techno-pedagogical 

tools become essential to help in improving 

educational quality in the context of distance 

education. 

 

 

 

The flipped classroom 

 

Use of Information and Communication 

Technology (ICT) has helped to streamline the 

process of teaching and learning by designing 

scenarios in which the main actor is the student, 

who develops knowledge and skills from the 

guide and application by the teacher-facilitator 

of methodological strategies mediated by 

technology and designed to create a more 

personalized learning. 

 

 Customize learning involves, according 

to Davies, R. et.al. [2013], "identifying the 

characteristics and needs of each student to 

provide relevant and meaningful instruction, 

which allows flexibility in scheduling, tasks and 

learning pace." 

 

 A pedagogical model that uses 

technological tools to implement 

methodological strategies to facilitate and make 

flexible the process of teaching and learning, and 

thus allow students to progress at their own pace 

and according to their personal and contextual 

needs, is the called "Flipped Classroom". 

 

 Flipped classroom means that the 

activities traditionally carried out in the 

classroom, now are done outside of it and vice 

versa.  

 

 Ambriz, M. [2015] states that the teacher 

"before teaching class produces, seeks, cure 

digital material or designs it using Web 2.0 

tools"; and through such material it presents the 

content to students. According to Paz, A. et. al. 

[2015], when students review the content at 

home, have more time to apply in classroom 

theories and concepts learned, with the advice of 

the teacher who is responsible for verifying the 

understanding of the issues. 
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 Based on the above, the flipped 

classroom can be conceived, with reference to 

the cited by Martinez, P. et.al. [2015] as "a 

model that favors active learning, peer 

instruction and attention to different learning 

styles" [p.15]. 

 

 In addition, according to Horn, M.B. 

[2013] gives students more control over their 

learning, because they decide when it is 

necessary to review again the content they have 

not understood or move faster to which they 

already dominate. 

 

A. Background on the implementation of the 

Flipped Classroom 

 

According to various investigations, Lage, M.J., 

Platt, G.J., & Treglia, M. [2000], were the first 

to implement the inverted classroom as a 

teaching method in a course of Introduction to 

economics at the University of Miami. 

 Trying to attract students with different 

learning styles. 

 

 They used resources such as lectures, 

PowerPoint presentations and videos to 

introduce students to the contents and that they 

could study outside the classroom, such 

resources were available in the computer labs of 

the School of Business. Students occupied the 

class time to analyze and apply learning through 

exhibits, experiments, group discussions, among 

other strategies. Ambriz, M. [2015]. 

 

 Crouch, C.H., & Mazur, E. [2001] are 

other precursors of the flipped classroom, they 

developed a strategy called "peer instruction" 

and applied it in two courses of Introduction to 

Physics at Harvard University. With peer 

instruction involving students in the classroom 

through activities to apply the basic concepts, 

they learned prior way by reading the topics, for 

later explain it to their peers. 

 

 In 2004 Salman Khan, an American 

professor, a graduate of Massachusetts Institute 

of Technology (MIT) and the University of 

Harvard, offered his cousin Nadia of 13 years 

old, give math lessons at distance, for which he 

used a drawing software for write equations, 

then recorded video lessons and shared them 

with her over the Internet.  

 

 Over time, many other people began to 

use, noticing the scope of its work, he decided to 

create in 2006 an educational non-profit 

organization, thus resulting in the Khan 

Academy, a platform with micro classes on 

various areas of knowledge, presented through 

video tutorials. [Thompson, C., 2011]. 

  

 In 2007 Bergmann, J., & Sams, A. [2012] 

began using video and screen casting 

applications to record demos and presentations 

for their students to not lose classes when they 

had to attend contests, sports activities or other 

academic events. They discovered a low - cost 

software to record PowerPoint presentations and 

published lessons on the internet. 

 

 Bergmann, J., & Sams, A. [2012] argue 

that the inverted classroom allows offer to 

students personalized education, relevant to their 

learning needs, allowing them to move at their 

own pace and develop competencies for self-

directed learning. 

 

 In 2010 Stone, B. [2012] applied the 

flipped classroom in a course of genetic diseases 

at the University of Missouri. Students were 

reviewing short videos before class about the 

contents and demonstrated have completed this 

activity by solving a questionnaire online or 

doing some thinking about it.  

 

 In class, working in teams to develop 

activities such as concept mapping, role-playing, 

case studies, problem-based learning, among 

others. 
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 Through a talk at TED (Let's use video to 

reinvent education) conducted by Salman Khan 

in 2011, the flipped classroom model achieved 

greater popularity. 

 

 Gaughan, J.E. [2014] applied this model 

for the first time in 2013, in Pueblo University at 

Colorado State for a world history course. 

Provided students with links to videos on the 

topics of study and resources that wanted to 

analyze further. The result were students more 

involved with the content and with the 

enthusiasm and knowledge necessary to 

participate actively in class discussions. 

 

 The flipped classroom model has been 

implemented by many members of the teaching 

community of the United States in higher 

education, mainly in the area of Medicine. In 

Mexico, it is until 2014 when started with the 

first practices of its implementation in 

institutions of higher midlevel. 

 

 It is a widely accepted and relatively new 

model, which is still conducting research to 

determine its benefits and advantages for 

learning, compared to traditional models. 

 

 Network, F.L. [2014] states that the 

flipped classroom is not only to pass the "group 

learning to custom, it is necessary to create a 

dynamic and interactive environment where 

teachers will guide students and promote their 

creative participation in the course”. 

 

 To succeed in implementing the flipped 

classroom model is essential: The well - 

structured programming made by the teacher 

about educational experiences, which take into 

account access to material support inside and 

outside the classroom, the practice of active 

pedagogy in small teams to permit verification 

of acquired knowledge, facilitate evaluation and 

allow a working fluid rhythm. 

 

 And, adjusting successful strategies that 

ultimately will improve the academic 

performance coupled with the satisfaction in 

using the model. [Martinez-Olvera et. al., 2014] 

 

Methodology 

 

Technological Institute of Pachuca currently 

provides an educational service under the face 

and distance modality. In the state of Hidalgo, 

the latter, is offered in three academic units 

located in: Jacala of Ledezma, Sahagún City and 

Social Reinsertion Center of Pachuca (the latter 

unit is not part of the study population). 

 

 Section of development of this research 

was conducted through two stages: 

implementation of instructional design (ADDIE 

model) and application of the flipped classroom 

model; then are detailed the results derived from 

the experiences, with the participation of 28 

teachers and 57 students, attached to three 

educational programs in the modality of distance 

education, distributed as follows: 

 
Academic 

unit Educational programs 

Degree in 
administration 

Computer 

Systems 

Engineer 

Industrial 
Engineer 

Total 

Sahagún 0 0 26 26 

Jacala 7  24 0 31 

Total  

Students 
7 24 26 57 

Table 2 Distance education students. 
 

 The academic unit of Jacala of Ledezma 

takes an educational distance modality, where 

time academic load is used by teachers to give 

his professorship (from 3 to 5 hours a week 

depending on the number of credits); while the 

Sahagún City unit maintains a virtual style, 

allowing the teacher to monitor and provide 

advice on specific issues within hours of the 

academic load.  
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 The assignment of students to each of 

them was not performed at random due to own 

registration procedures of institutional 

dynamics. 

 

 It is important to mention that students 

who participated in the research belong to 

different semesters (on various subjects) and 

were organized to carry out research in two 

groups of analysis considering the 

characteristics of each academic unit: Group 1: 

Jacala of Ledezma and Group 2: Sahagún City. 

 

 Quantitative study was raised with 

descriptive cutting, using to obtain information 

the following support tools: 

 
Instruments Applied 

to 

Checklist 1: Monitoring implementation 

processes of ADDIE model  

Checklist 2: Monitoring the teaching 

regarding the implementation of the 

flipped classroom strategy. 

28 

Teachers 

Questionnaire 1: Student satisfaction 

regarding the quality of instructional 

design and experience with the flipped 

classroom strategy. 

57 

Students 

Interview: Teaching experience 

regarding the implementation of the 

ADDIE model for instructional design 

and their perception of the dynamics of 

learning and student autonomy with the 

flipped classroom.  

28 

Teachers 

Table 3 Data collection tools 

 

 Tracking and monitoring through 

checklists 1 and 2 were carried out for three 

periodic revisions made to the structures of the 

courses in the Moodle platform in the presence 

of teacher-designer-instructor (design phases, 

development and implementation of the ADDIE 

methodology).  

 

 

 

 

 

 The second instrument, Questionnaire 1 

was applied online to the two focus groups 

(mentioned above), once the first half (January-

June 2016) concluded.  

 

 Finally, the result of experiences is 

derived from an interview with teachers at the 

end of the semester school cycle. The findings 

cast by the instruments are mentioned in the 

results section. 

 

Development 

 

A. Stage 1: ADDIE Instructional Design 

 

The teaching methodology used for the 

instructional design of the themes of each of the 

subjects was guided through the steps indicated 

by the ADDIE Model, allowing the teacher 

manage as a contextualized way the teaching, 

learning and assessment activities. TecNM 

[2015]. 

 

  Prior to the analysis phase, 

teachers were trained on the model and the way 

in which they should implement, providing the 

guide "Structure format" (Table 4) showing the 

elements to consider for course design in 

Moodle platform. With reference to Table 1 

(Steps of ADDIE model and study variables), the 

following describes each of the activities in the 

project: 
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Analysis Phase 

 

 
Table 4 Characteristics of the study population and 

technological resources available 

 

Design Phase 

 

For the design of teaching and learning activities 

each of the courses, special attention was paid in 

the form of sequence and organize the contents 

of each subject, for which a section indicating 

the elements to be integrated was used during the 

course design: 

 

 

 

 

 
No. Elements in the 

structure 

No. Elements in the 

structure 

1 Name of the subject  12 
Official program of 

the course 

2 

Image or animation 

allusive to the 

subject 

13 

Teaching 

instrumentation of 

the subject 

(tutorial) 

3 
Subject data (two - 

column table) 
 

For each unit of 

learning: 

4 

Name of the teacher 

who teaches the 

subject 

14 Abstract title 

5 
Teacher 

photography 
15 Study period 

6 

Presentation of the 

subject (according 

to current program) 

16 
Specific topic 

competency 

7 

Assessment and 

Accreditation of the 

subject 

17 

Description Table 

to evaluate 

activities: activity, 

weighting, delivery 

date, evidence and 

generated 

competency  

8 

Specific 

competencies of the 

subject 

18 
Learning activities 

design 

9 
Previous 

competencies 
19 

Design or use of 

techno-pedagogical 

resources 

10 

Scheduling dates of 

beginning and end 

of each learning 

unit and evaluation 

periods. 

20 
Self - Assessment 

Test / Evaluation 

11 
Diagnostic 

evaluation 
  

Table 5 Elements of format for subject review in platform. 

Developed by Gonzalez, M. [2016] with reference 

information of TecNM [2015] 
 

 The structure was used by each teacher to 

design courses set in the Moodle platform, some 

of them developed before starting the semester 

and others during the course of it, ensuring that 

every unit of learning and was completely 

finished respecting the scheduled startup and 

shutdown dates of units. 
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Development and implementation phase 

 

To support the design of teaching and learning 

activities, teachers employed and/or built 

various techno-pedagogical materials, used as 

teaching resources in the educational process in 

the development phase, also students generated 

some other derivatives of learning activities 

requested by the teacher during the 

implementation process. As result, the generated 

resources are mentioned: 

 
Techno-

pedagogical 

materials 

Used Designed Teacher Student 

Videos X  X X 

Podcast  X X X 

Documents X X X X 

Electronic 

presentations in 

PowerPoint 

X X X X 

Electronic 

presentations in 

Prezi 

 X  X 

Cognitive maps  X  X 

Digital books X  X X 

Web page X X X X 

Blog  X  X 

Infographic  X X X 

Digital 

billboards 
 X  X 

Google Forms  X X X 

Interactive 

activities 
 X  X 

Skype X  X X 

Zoom X  X X 

Messaging 

platform 
X  X X 

Email X  X X 

Google Drive X  X X 

Table 6 Techno-pedagogical materials and mass media. 

Developed by Martínez, K. [2016] 

 

 Based on the importance of quality in 

instructional design, during the course of the 

semester three revisions to the structures of the 

subjects were performed.  

 

 

 

 

 The first one, for diagnostic purposes to 

detect those elements that require adjustments in 

their development and/or that may have been 

missed by the teacher during design; in which 

were asked corrections and/or adjustments to the 

teacher. In the second revision main attention 

was paid to the design of learning activities, 

where he was asked to fulfill the instruction with 

the following requirements: 

 
Elements Description 

What? 
Specify clearly the product or evidence 

requested to the student. 

For 

what? 

The objective of the activity, indicating how and 

how impacts on the acquisition of skills is 

established. That is, the raison of the activity.  

With 

what? 

Teaching resources (used or designed) teacher 

provide to the student as a guide for the 

development of learning activities, clearly 

defining the resource name and the exact 

location thereof are defined. Minimum must 

provide one resource for requested activity. It is 

important that teachers, if necessary, provide 

links to resources located on the Web (e.g. 

tutorials) that help in the development of 

activities. 

How and 

how 

much? 

Here are defined the criteria to be considered for 

making the product or evidence, specifying the 

elements that will cause evaluation in three 

stages: structure, content and complements. The 

rubric is made and should detail all the criteria to 

assess, the weightings of each of them and their 

performance levels acquired. 

When? 

Finally, should specify how the document should 

be named containing the product or evidence and 

the requested format. The date and time of 

opening and delivery of the activity are 

established. 

Who? 

It is important to place the full name of the 

teacher who design instruction learning activity 

requested. 

Table 7 Elements in instructional design for learning 

activities. Proposed and developed by González, M. & 

Martínez, K. [2016] 
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 Finally, the last review was conducted in 

order to provide timely follow-up regarding the 

teacher-student dynamic, derived from the 

flipped classroom strategy, used in developing 

learning activities, monitoring: 

 

- The compliance of scheduled days of 

start and end of learning units and 

activities delivery; avoiding lag of more 

than a week without justification. 

- The teaching and learning strategies 

employed and the dynamics of the same. 

- Advice and feedback that teachers 

performed, considering not only the on 

time delivery and the grade the student 

got in each learning activity (diagnostic, 

formative and summative) but equally 

the comments and/or observations that 

are resulting therefrom. 

- Timely care through electronic means of 

communication, of student academic 

needs. 

- Follow up to the evaluation of learning 

units and publication of results. 

 

Evaluation phase 

 

As explained above, this step is not presented at 

the end of the model, but as a flashing element 

in each of the previous stages. This was 

implemented during the design of each of the 

instructions of the learning activities (formative 

and summative), same that answer the question 

of: how and how much? mentioned in Table 5. 

 

B. Stage 2: Implementation of Flipped 

Classroom 

 

 The strategy was applied in both groups 

inverting activities traditionally performed in the 

classroom. Students undertook experience 

through the use of educational materials 

designed or previously selected by the teacher at 

the stage of "instructional design - development 

phase" for each of the subjects. The 

characteristics of the focus groups are: 

Implementing “Flipped Classroom” 

Group 1:  

Jacala of Ledezma Unit 

Group 2:  

Sahagún City Unit 

Participants: A group of 31 

students. 

Modality: Distance 

Education  

Teacher participation: He 

served as guide and 

facilitator in the process, 

using their academic load 

(hours - assigned class) to 

develop each of the issues 

addressed in the curriculum 

through collaborative 

activities with the student; 

under the three stages of a 

training session: openness, 

development and closing. 

Student participation: 

Review, analyzes and studies 

the techno-pedagogical 

materials prior to class. 

Develops learning activities 

(diagnostic, formative and 

summative) during and after 

the learning sessions. 

Participants: A group of 26 

students.  

Modality: Virtual Education  

Teacher participation: He 

served as guide and 

facilitator in the process, 

using their academic load 

(hours - assigned class) to 

advise or discuss specific 

derivatives points of the 

study and preliminary 

analysis of techno-

pedagogical materials and / 

or those arising during the 

development of learning 

activities by the student.  

Student participation: 

Review, analyzes and studies 

the techno-pedagogical 

materials prior to the 

counseling session. Develops 

learning activities 

(diagnostic, formative and 

summative) outside learning 

sessions. 

Table 8 Characteristics of the study groups. Prepared by 

Gonzalez, M. [2016] 
 

 With the support of teaching resources 

(listed in Table 5), used as means of transmission 

and acquisition of information and the 

methodology used to design instructions in 

learning activities and assessment rubrics (Table 

6), is sought that the student will find motivation 

and autonomy during the analysis and study of 

resources and at the time of development of their 

activities. 

  

 With the implementation of the flipped 

classroom, a learning environment focused on 

student learning was represented. Through 

Moodle platform, teachers and students 

converged, allowing interaction of the actors 

through communication tools such as forums, 

chat, skype, zoom and email. 
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 Teaching and learning strategies used 

were: project-based learning, collaborative 

learning, electronic evidence portfolios, 

documentary and field research, production of 

educational materials in various formats, case 

studies, solution of practical exercises, analysis 

of environment and social context, infographics, 

etc. 

 

 Students were free to consult and 

download all teaching resources placed on the 

platform, with at least one week prior to the 

delivery of products or evidence; asking the 

teacher keep them enabled even if the delivery 

and valuation period had been completed, in 

order that the student had them available at any 

time to carry out activities whose competencies 

have not been achieved and should be delivered 

for second chances, this way they administer 

their time depending on the timing of delivery of 

activities and evaluation periods (developed in 

the design phase of the ADDIE methodology). 

 

 Teachers must continue evaluating the 

contents of the subject and performance of their 

students.  

 

 It is intended that with the support of the 

flipped classroom, the teacher can increase the 

value of face to face time with students and 

invest in the design of learning materials and 

instructional design. 

 

 The purpose is not to compare the results 

of both groups based on the results or grades 

obtained at the end of the semester; but to share 

the experiences that each of the groups (given 

their characteristics) and teachers who 

participated in the research had with ADDIE 

model application and flipped classroom. 

 

Results 
 

A. Checklist 1: Monitoring implementation 

processes of ADDIE model 

 During the first review of structures were 

found omissions in the development of the 

elements of instructional design, same that were 

disappearing with feedback to the teacher, who 

initiated the correction process derived from the 

observations. The teacher was requested that 

adjustments be made so that will not affect 

schedules for the development of activities by 

students. 

 

 Of the 20 items considered for 

instructional design (Table 4), it was detected 

more frequently in settings and/or redesigns in 

the following items: 

 
 

Elements in the 

structure 

Number of teachers who  

omitted elements  

First 

checking 

Second 

checking 

Third 

checking 

Teacher photography 13 8 8 

Assessment and 

Accreditation of the 

subject 

10 3 2 

Scheduling table of 

beginning and end 

dates of each learning 

unit and evaluation 

periods. 

22 8 5 

Diagnostic evaluation 4 2 0 

Teaching 

instrumentation of the 

subject (tutorial) 

16 7 5 

For each unit of 

learning: 
   

Study period 11 5 3 

Description table of 

activities to evaluate: 

activity, weighing, 

delivery date, 

evidence and 

generated 

competency 

15 8 3 

Learning Activities 

Designing 
18 8 5 

Design or use of 

techno-pedagogical 

resources 

8 4 2 

 
Table 9 Items adjusted more frequently during the review 

of structures 
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Graph 1 Elements of the structure of the courses most 

frequently adjusted or redesigned during the review 

process 

 

 As can be seen the trend in settings of 

each of the elements was down as subsequent 

revisions that were made, because the teachers 

made adjustments to the structures of the 

courses. The 78% of teachers during the first 

review had observations on the activities 

scheduling table, which depends largely on the 

development of the didactic instrumentation, 

where are established, among other things, the 

start and term dates of learning units and 

assessment. The percentage of teachers with 

observations on the latter element is 54%, where 

the publication on time of the instrumentation on 

the platform was the main problem. Regarding 

the Specifications for Assessment and 

Accreditation of the subject, 35.7% of teachers 

not exactly defined conditions of first and 

second chance for students who have the right 

set out in the guideline, a condition that 

substantially improved with 92.8% of teacher 

participation in subsequent revisions. 

 

 However, the element considered by the 

teacher with the highest degree of difficulty in its 

development, is related to " Design of Learning 

Activities " where in first review 64.3% of 

teachers saw the need to make adjustments in 

instruction. The main causes of the problem are: 

 

- Not clearly explain the purpose of the 

activity or learning and development of 

competency. 

 

- Teaching resources that the teacher provides 

for the development of learning activities 

were not sufficient and/or did not specify 

clearly the location of the same. 

- The evaluation rubrics partially explained 

the criteria to be evaluated, but not deepened 

in form and structure; also they lacked 

performance levels. 

 

 As to the development and 

implementation phase concerning the Design or 

use of didactical and techno-pedagogical 

resources, the findings about the participation of 

teachers are: 

 

- 100% of teachers provided teaching 

resources to students to develop their 

learning activities (33% over 2 resources); 

however, 28.3% of teachers during the first 

review, had observations because the 

statement did not detail the exact location of 

teaching resources to support student, 

percentage decreased in the second and third 

follow-up to 7%. 

 

B. Checklist 2: Monitoring the teaching activity 

regarding the implementation of the flipped 

classroom strategy. 

- In the implementation phase, within the third 

revision of courses structures, conducted to 

teachers were found: 

- 68% of them met the scheduled dates for the 

beginning and end of their learning units 

during the course of the semester, 21.4% 

were outdated between 1 to 2 weeks and 

10.7% over 2 weeks. 

- The 28 teachers who participated in the 

project used various teaching and learning 

strategies under the flipped classroom 

dynamics (described in Step 2 of this 

document). 

 

C. Questionnaire 1: student satisfaction 

regarding the quality of instructional design and 

experience with the flipped classroom strategy. 



155 

Article                                                                                                                   ECORFAN Journal 

EDUCATION                                                                   December 2015 Vol.2 No.3 140-160 
 

 ISSN-On line: 2444-3204 

ECORFAN® All rights reserved. 

 

 

GONZÁLEZ-MOSQUEDA, Mayra, MARTÍNEZ-TAPIA, Karla, GONZÁLEZ-CERÓN, Arturo 

and BERNAL-VELÁZQUEZ, Josefina. Importance of instructional design for the 

implementation of Flipped Learning Model in the modality of distance education. ECORFAN 

Journal-Spain. 2015 2-3: 140-160 

 The results derived from the opinion of 

the 57 students compared to teacher performance 

in the field of instructional design and 

experience with the use of the flipped classroom 

are: 

 

- 84% of teachers was characterized by always 

show interest and motivation, in constant and 

timely manner attended the training sessions 

scheduled in the academic schedule of the 

subject. His attitude was of disposition, 

attention, resolved all doubts of cordial and 

friendly manner, either synchronous (chat) 

or asynchronous (forums, posts). 

- 73.2% designs instructions clearly and 

precisely specifying what, how, when, with 

what and how to deliver the learning 

activities. However 26% showed difficulties 

omitting information, resources, and 

specifications in form and structure. 

- The previous section explains largely why 

only 45% of teachers, properly designed 

evaluation rubrics, specifying the criteria, 

elements and features to value learning 

activities. 37% partially made rubrics 

omitting the specification of performance 

levels and not detailed in structure and form 

each criterion to evaluate. 

- 91% of teachers at the start of the course 

published the schedule of activities, dates of 

assessments first and second chance; 87% 

released didactic instrumentation. While 

most teachers published on time and the 

schedule of activities, it was observed that 

only 81% of them respected the scheduled 

dates in himself, regarding the evaluation of 

first and second chances. 

- As for second chances, 73% of teachers 

respected the guidelines of accreditation, 

evaluating them according to the attention of 

observations made at the first opportunity 

(i.e., were developed by the student 

exclusively activities unaccredited or 

undelivered first opportunity). 

 

- Generally, 61% of teachers, and sometimes 

23% of them, used pertinently information 

and communication technologies (WebEx, 

videoconferencing, chat, zoom, others) to 

provide advice and feedback. 

- As for the use of teaching resources 

(anthologies, software, electronic 

presentations, notes, practice guides, books, 

study guides, etc.) 70% of teachers makes 

frequent use of them and 30% occasionally, 

but all use the least one for design activities. 

83% of the teaching materials available to 

the student, show a positive impact as tools 

that contribute to achieving the learning 

objectives. 

- It was found that only 62% of teachers, 

feedback activities accurately and timely 

manner in order to improve students levels of 

academic achievement and only 50% 

evaluate (qualify) in a timely manner (within 

no more than 5 business days) activities 

requested. 

 

 
Graph 2 Feedback, advice and timely evaluation of 

learning activities 

 

- 93% of teachers are seeking to achieve 

meaningful learning in their students, 

adequately relating the themes of each 

learning unit with a real context of social 

and professional type. 

- Regarding the work environment, 66% 

of teachers generally led collaborative, 

participatory, dynamic and motivating 

work.  

- Students believe that the main 

competencies promoted with the 

implementation of the "flipped 

classroom" supported by instructional 

design were:  



156 

Article                                                                                                                   ECORFAN Journal 

EDUCATION                                                                   December 2015 Vol.2 No.3 140-160 
 

 ISSN-On line: 2444-3204 

ECORFAN® All rights reserved. 

 

 

GONZÁLEZ-MOSQUEDA, Mayra, MARTÍNEZ-TAPIA, Karla, GONZÁLEZ-CERÓN, Arturo 

and BERNAL-VELÁZQUEZ, Josefina. Importance of instructional design for the 

implementation of Flipped Learning Model in the modality of distance education. ECORFAN 

Journal-Spain. 2015 2-3: 140-160 

Analysis, reflection and synthesis; 

organize and plan; decision making; 

research ability; teamwork; creativity 

and autonomy; as shown in the following 

graph. 

 

 
Graph 3 The teacher as promoter of working environment 

and competencies with the "flipped classroom" 

 

- Used a scale of 1 to 7 depending on the 

impact on competency generated (where 

7 is the highest) it shows that 34% of 

students consider that autonomy 

competency is the one that got further 

development, followed by creativity with 

29%. 

- 78% of students believe that the 

Instructional Design developed by the 

teacher, encouraged the development of 

activities and learning sessions under the 

strategy "flipped classroom", while 22% 

say that lacked specification of 

instructions and providing support 

resources with learning objectives to be 

achieved. 

 

- Finally, within a scale of 0 to 10, students 

evaluate the performance of the 28 

teachers as instructional design, as 

follows: 

 
Graph 4 Evaluation of teacher performance as an 

instructional designer. 

- As shown in the graph, students evaluate 

75% of teachers with more than 8 points 

score, a percentage that matches the above 

point. 

 

Interview: Teaching experience regarding the 

implementation of ADDIE instructional design 

model and its perception regarding the dynamics 

of learning and student autonomy with the 

flipped classroom. 

 

The 100% of teachers believe that instructional 

design is an indispensable tool for distance 

learning, especially when communication with 

students is not always synchronously, and is 

required to document in writing the 

specifications of each of the learning activities 

requested to student.  

 

 They are aware of the importance of 

previously preparing the calendar of activities 

and evaluation periods; however, find it difficult 

to adapt to the scheduled times, as many times 

depend on student responsibility and compliance 

on the previous study of resources and timely 

attendance to learning sessions. 

 

 Particularly teachers who participated in 

the Group 1:  

 

 xxJacala of Ledezma, proved to have 

greater complexity to accommodate to the 

scheduled times, stating that the main causes of 

phase shift must be among other things, that 

while learning sessions are used to the 

development of thematic content using strategy 

of "flipped classroom"; some students not 

previously analyzed the resources causing 

sessions to become professorships by the 

teacher. Similarly stated that there was tardiness 

and absenteeism by students who in turn did not 

deliver on time and requested activities. 
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 In Group 2: Sahagún City, teachers do 

not externalized problems in terms of 

compliance in a timely manner by the student; 

they consider that most students are responsible 

for their learning and study resources provided 

at prior learning session, using this latter space 

for advice and feedback through the use of 

various teaching strategies under the "flipped 

classroom".  

 

 This allowed teachers time optimization 

and the use thereof for the design of other 

activities and for student the acquisition of 

various competencies and greater autonomy. 

 

 Most teachers said the excess of inherent 

activities in teaching practice plus instructional 

design, development of teaching resources, 

assessment rubrics, development of instructions, 

etc., do not allow them to timely respond to 

learning activities submitted by students, 

impacting negatively on the timely delivery of 

qualifications and publication of the same; 

presenting this problem with greater incidence in 

the teachers who taught classes in Group 1. This 

is explained in some way, because in group 2 as 

a result of the virtual modality, the teacher can 

use, sometimes, the scheduled academic session 

for the development of design activities and 

teaching resources necessary for teaching; 

visibly optimizing time and investing it 

favorably not only this but on closer attention to 

student needs, an advantage Group 1 does not 

possess. 

 

 As for the design of instructions, the 

main difficulty of teachers was related to the 

development of assessment rubrics, this due to 

the time required to invest in the development of 

each. 

 

 

 

 

 

 

 During the evaluation stage of the 

ADDIE model used for instructional design, 

83% of teachers said they felt a personalized 

support during the three reviews made 

structures, same that allowed them to modify 

and/or improve the structural design and content 

of the subject, impacting positively on the 

development of learning activities by students to 

have clear and precise instructions. 17% 

(corresponding to 5 teachers) expressed have felt 

discomfort when receiving the reviews, they did 

not agree with the specifications requested for 

the design instructions and partially complied 

with the structure required for the design of their 

subject. 

 

Conclusions 

 

The study allows to highlight the importance of 

effectively implementing an Instructional 

Design, as a guide to ensure that the student 

autonomously develop with minimal conflict the 

learning activities entrusted, avoiding those 

difficulties arising from not understanding 

instructions, omitting information, lack of 

educational support resources, lack of evaluation 

criteria and activities assessment rubrics, etc.; 

impeding the satisfactory range of competencies, 

without forget the responsibility as students have 

on their learning process, complementary 

element to achieve academic goals. 

 

  Although development of an 

instructional design takes time and duplication 

of effort by the teacher, the short-term benefits 

for himself and the student are palpable, this will 

allow to work more agile, with innovative and 

flexible teaching resources to our educational 

model.  

 

 Offering students a structured course 

design keeping always updated content and 

activities consistent with their needs and 

interests, and invest more in effective bilateral 

communication type. 
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 As it proper implementation of 

instructional design is achieved, it will allow the 

use of various teaching strategies (such as the 

flipped classroom) and using techno-

pedagogical resources to get a greater impact on 

the achievement of learning objectives which 

contribute to the generation of competencies 

required by each program of study. 

 

 By implementing the flipped classroom 

highlights the importance of competencies as 

teachers must have the management of ICT in 

the teaching and learning processes, hence the 

need for prior training and induction to the use 

of Moodle platform, design of teaching tools and 

web surfing, the latter for the teacher to learn to 

be selective about teaching resources to provide 

the student. 

 

 Because of these depend largely the 

motivation student shows during participation at 

learning meetings and development of their 

activities. 

 

 The functionality of any model, teaching 

strategy and/or use of resources, depends on the 

participation and disposition of students, the 

work and professionalism of teachers and the 

support of experts in multimedia and pedagogy. 

The results provide the starting point for 

identifying variables that through analysis can 

identify areas for improvement and generate new 

opportunities for the community of 

Technological Institute of Pachuca, contributing 

at the same time with parallel needs of other 

educational institutions. 
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Abstract 

 
Ubiquitous computing integrates network supports (from small sensors to powerful devices) into the people’s 

working and domestic environments, which can be organized in self-managed areas. In this context, a self-

managed area should provide useful information about the state of daily life objects (e.g., power failure of a 

refrigerator) without needing user intervention. Service discovery systems are essential to achieve this 

sophistication as they enable computing services to discover, configure and communicate with others, in order to 

facilitate the user’s tasks. Although the solutions proposed by these systems cannot be easily reused in other 

contexts (e.g., support for human collaboration) their different solution approaches provide useful reference points 

for the design of future discovery systems. In this paper, we describe a service discovery system called SEDINU 

(SErvice DIscovery for Nomadic Users), which provides a computational and communicational support for 

facilitating: 1) interaction between a nomadic user and the services provided by the current area where he is 

located, and 2) collaboration between nomadic users located in such an area. These kinds of interactions depend 

on a specific context defined in terms of users’ roles, location and goals. The proposed system allows a nomadic 

user: 1) to select and execute a service as many times as he needs; 2) to interact and collaborate with other nomadic 

users; 3) to use proactive applications, in order to easily interact with the services offered by the current self-

managed area, e.g., to gather information required by an area, such as user identification and profile; 4) to create 

ad-hoc networks within the current area, with the aim of transferring relevant information between nomadic users 

and organization employees, e.g., e-vouchers and equipment delivery approval. 

 

Ubiquitous environments, cooperative work; nomadic users; service discovery, self-managed areas; ad-hoc 

networks 
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Introduction 

 

Internet users have recently observed important 

changes arising from the use of communication 

technology, mostly accessed by means of 

wired/wireless connections and mobile 

telephony, to satisfy social needs (e.g., 

multimedia message transmission [10]), welfare 

needs (e.g., home-health care applications 

[11][2]) and urban needs (e.g., GPS-based 

locative media applications [22][9]). The 

advantages of this communication technology 

become obvious in cooperative work 

environments, where applications and users 

easily need to access different services (e.g., 

Web browsing, printing, e-mail and database 

queries). In such environments, it is possible to 

assume that the connectivity provided by 

corporative networks not only offers a high 

bandwidth but also is reliable and continuous. 

On the other hand, the increasing proliferation of 

heterogeneous but powerful mobile devices and 

the unstoppable progress of wireless networks 

allow considering the user [23] as a nomadic 

entity that evolves within a multi-computer and 

multi-user environment, where he employs 

several devices and smart applications to 

collaborate with other users anytime anywhere. 

However, when moving from one place to 

another, users can find substantial changes 

concerning: 1) the type of available services, 2) 

the communication technology, and 3) the 

network bandwidth and latency. 

 

 Wireless networks constitute the most 

suitable interconnection technology for the 

mobile nature of new devices [29]. In this way, 

users of smartphones can consult their e-mail 

anywhere; travelers can surf the Web from 

airports; tourists can use GPS to locate 

museums, restaurants or streets; scientists can 

interchange documents during a conference; 

people at home can transfer and synchronize 

information between smartphones and PCs.  

 However, ubiquitous environments also 

require efficient discovery systems to deal with: 

1) the intrinsic dynamism of these environments, 

and 2) the growing number and diversity of 

devices that can provide and request services. 

 

 Some representative efforts have been 

realized, in order to develop service discovery 

systems [21]. In the academic field, we can 

mention the Intentional Naming System 

(Massachusetts Institute of Technology) [1] and 

the Ninja Service Discovery Service (University 

of California Berkeley) [12]. Likewise, software 

companies have integrated service discovery 

systems into their operating systems, e.g., Jini 

Network Technology (Sun Microsystems and 

Oracle) [18], Universal Plug and Play 

(Microsoft) [24] and Bonjour (Apple) [13]. In 

the opposite way, IBM Research (DEAPspace 

[17]), Salutation Consortium (Salutation [5]), 

IETF (Service Location Protocol [25]) and 

Bluetooth Special Interest Group (Bluetooth 

SDP [3]) propose service discovery systems that 

are independent from the operating system. 

Nevertheless, the reutilization degree of these 

solutions mainly depends on the way they were 

developed and provided [27][20]. 

 

 Due to service registration and 

cancellation are dynamic operations, most of the 

discovery systems asynchronously notify their 

clients of the service availability [19]. However, 

the clients of these services are mainly programs, 

e.g., a printing service can be registered as a 

proxy object in a lookup server, which acts as a 

remote control. Therefore, these discovery 

systems do not support user-service interactions 

and even less user-user interactions. In addition, 

services are not provided following a user task-

based organization, which supposes a more 

efficient, suitable and specialized support, but 

they are merely supplied according to a network 

organization, e.g., a network topology. 
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 In this paper, we describe the SEDINU 

(SErvice DIscovery for Nomadic Users) system, 

which facilitates user-service and user-user 

interactions within a specific context defined in 

terms of the user’s roles, location and goals. 

More precisely, we are interested in defining a 

suitable support for ubiquitous environments 

characterized by users that move and collaborate 

within a large organization that includes several 

departments or administrative services. These 

organizational units serve as a basis for the 

definition of “self-managed areas”, which define 

and administrate specific human tasks and 

provide collaborators with contextual services to 

carry out these tasks. A self-managed area 

provides nomadic users with services for: 1) 

activating other services (e.g., slide projection), 

2) establishing planned collaborative sessions 

and ad-hoc network-based opportunistic 

interactions, and 3) performing specific tasks 

(e.g., collaborative production of diagnosis). The 

activation of these services depends on the 

nomadic user’s current context. 

 

 This paper is organized as follows: after 

studying and providing a comparative analysis 

of related work (section 1), we define the “self-

managed area/role attribution” and “hierarchical 

area organization” concepts and their principles 

(section 2). These concepts serve as a basis to 

describe the SEDINU functional schema and 

distribution architecture; we also present a 

human face recognition system that aims at 

facilitating the identification and location of 

known nomadic users (e.g., organization staff) in 

closed spaces (section 3). We validate our 

proposal by describing a use scenario that shows 

the functionality of SEDINU (section 4). Finally, 

we present the current research directions of this 

work. 

 

Related Work 

 

In this section, an analysis of the most important 

service discovery systems is presented.  

 We firstly describe their main 

characteristics and, at the end of this section, we 

make a comparison of the studied systems. 

 

Service Location Protocol 

 

The Service Location Protocol (SLP) proposed 

by IETF [25] defines a decentralized and 

extensible service discovery protocol for IP 

networks. The SLP infrastructure consists of 

three types of agents: 1) user agents perform the 

discovery of services that satisfy the needs of 

users’ applications; 2) service agents announce 

the characteristics and location of the services, 

and 3) directory agents store information about 

the announced services.  

 

 SLP has two operation modes. In the 

former, a user agent sends multicast messages 

asking for a service, whereas service agents 

offering the service respond through unicast 

messages. In the latter operation mode, service 

agents register their services into a directory 

agent, where user agents look for a needed 

service. 

 

 SLP defines two modes for discovering 

directory agents. In the passive one, service and 

user agents listen to multicast messages, whereas 

directory agents periodically announce their own 

existence. In the active mode, service and user 

agents send multicast messages, with the aim of 

discovering directory agents. If one exists, 

service and user agents communicate with it by 

unicast messages, in order to register and look 

for services, respectively. 

 

Ninja: Secure Service Discovery Service 

 

The Secure Service Discovery Service (SSDS) 

[12] is a project of the UC Berkeley. SSDS is 

similar to other discovery systems but offers 

some scalability and security improvements.  
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 SSDS is implemented in Java RMI but 

uses XML documents instead of Java objects for 

the description and location of services. The 

SSDS model consists of clients, services and 

Secure Discovery (SD) servers, which are 

integrated by a look up directory, a capability 

manager and a certification authority. An 

available service is announced by a SD server 

using periodic authenticated multicast messages, 

which contain the URL of the service.  

 

 Both the SD server and the clients can 

store information about the services in a cache 

memory. In addition, the system state can be 

completely built using multicast messages. This 

scheme facilitates the error recovery process by 

decreasing the user’s manual intervention. SD 

servers are organized in a hierarchical way, so 

that new servers can be added dynamically. The 

server hierarchy is able to detect whether a 

server fails, in order to restart it or replace it. 

 

Jini 

 

Jini [18] is a service-oriented distributed 

architecture proposed by Sun Microsystems. 

Because Jini is based on Java, users must have a 

Java Virtual Machine (JVM) running on their 

device or must be represented by a JVM-enabled 

device. Jini defines three components: a) 

services are represented by Java objects that 

provide computing or control process on 

devices; 2) clients use services, so a service can 

be a client of another service; and 3) directory 

services, called Jini Lookup Services (JLS), 

serve as a means for clients and services to 

discover each other. 

 

 To register or look for a service, a JLS 

can be located by one of the following protocols:  

 

 

 

 

1) the Unicast Discovery Protocol is employed 

when a JLS is already known, 2) the Multicast 

Request Protocol is used to look for a JLS or 3) 

the Multicast Announcement Protocol is 

employed by all the JLS to announce their 

availability. Jini implements a rent mechanism, 

which forces services to update their record 

periodically in a JLS, so that services can be 

located by clients. 

 

 A user looking for a service on the 

network first sends a multicast request to find a 

JSL. If one exists, the corresponding remote 

object is downloaded to the user’s device; the 

user then employs this object to find the desired 

service. The service discovery process is made 

by matching the communication interface or by 

comparing Java attributes. If the JLS contains a 

valid service that implements the interface 

specified by the user, then a proxy of this service 

is downloaded to the user’s device. From that 

moment, such a proxy is used to call the different 

functions offered by the service. 

 

Universal Plug and Play 

 

The Universal Plug and Play (UPnP) 

architecture [24], promoted by Microsoft, 

extends the original Plug & Play model for I/O 

devices to a dynamic environment, where 

multiple network devices offered by various 

suppliers can interact. UPnP uses a set of 

network protocols (TCP/IP) from the lower 

layers of the Internet model and allows devices 

to define their own APIs to implement these 

protocols, using the language or platform 

supported by such devices. UPnP also uses the 

Simple Service Discovery Protocol (SSDP) to 

discover IP-based services. SSDP can operate in 

the network with or without a directory or search 

service and works over open protocols and 

HTTP by means of unicast and multicast 

messages, respectively. 
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 When a service advertises itself on the 

network, it first sends an announcement message 

to notify its presence. In the case of multicast 

messages, the service sends this announcement 

to a reserved address. If a directory or search 

service is present, it can register this 

announcement, which contains two URLs: one 

identifying the published service and the other 

providing its description. When a client needs a 

service, the client can either directly access to the 

server through the URL provided in the service 

announcement or send a multicast search 

request. If the client discovers the service 

through this request, it can be directly treated by 

the service or by a directory or search service. 

 

Bonjour 

 

The Bonjour technology boosted by Apple is 

based on a previous work started at 1999 by the 

IETF Zeroconf group. The objective of this 

technology is to facilitate the creation of ad-hoc 

networks [13]. Bonjour uses DNS (Domain 

Name System) standard interfaces, servers, and 

package formats to look for services in a 

network. Bonjour provides service discovery 

support, using already existing DNS resource 

records, and performs queries that allow the user 

to get instances of a specific type of services. 

 

 Bonjour is based on a hierarchical 

structure of DNS services and interfaces for 

name resolution on distributed networks, such as 

Multicast DNS or LLMNR (Link Local 

Multicast Name Resolution). Given the type of 

service and the domain the client is looking for, 

Bonjour enables discovering name instances of 

the desired service that just use DNS queries. 

 

DEAPSpace 

 

The DEAPSpace system [17] was developed by 

IBM Research to efficiently work on single hop 

ad-hoc networks.  

 The main goal of this system is to provide 

information about frequent changes produced in 

the environment, considering the technical 

limitations of the devices using DEAPSpace. In 

this way, such devices are able to: 1) detect the 

presence of nearby devices, 2) share information 

of available services and 3) detect the 

unavailability of other devices. 

 

 DEAPSpace is based on the push 

technology [14] to allow all devices to keep a 

global view, which is periodically sent to all 

neighboring devices. The general view is 

updated when DEAPSpace receives the global 

view from each device. The main contribution of 

DEAPSpace is the definition of a service 

description format and a codification 

mechanism, which minimize the amount of data 

that need to be transmitted during the service 

discovery process. 

 

Salutation 

 

Salutation [5] is a service discovery system and 

a session manager developed by the Salutation 

Consortium. Salutation is an open and 

independent standard of operating systems, 

communication protocols and hardware 

platforms. Salutation solves problems 

concerning the discovery and access to services 

offered by a wide set of devices, which interact 

in an environment owning a high connectivity 

and mobility range. 

 

 The Salutation architecture defines three 

entities: Functional Units (FUs), Salutation 

Managers (SLMs) and Transport Managers 

(TMs). FUs define the most common services 

(e.g., printers, faxes and file storage) from the 

client point of view to guarantee interoperability. 

SLMs allow clients to discover network services 

and communicate with them.  
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 TMs isolate SLMs from the transport 

protocol used to access them. In this way, to 

support a new transport protocol, it is just needed 

to implement a new TM entity, without 

modifying the SLM implementation. 

 

 The service discovery process can be 

performed using multiple SLMs. A SLM can 

discover some other remote SLMs and 

determine the registered services. Service 

discovery is carried out by comparing the 

required type of service, as specified by the local 

SLM, with the available type of services 

allocated in a remote SLM. Remote Procedures 

Calls are used to transmit: 1) the required type of 

services from the local SLM to the remote one, 

and 2) the response from the remote SLM to the 

local one. 

 

Comparative Analysis 

 

Figure 1 shows important characteristics of the 

previously analyzed service discovery systems. 

All the service discovery systems described in 

this section compare typical attributes (e.g., the 

type of service specified by a URL) or attributes 

of the communication interface (e.g., IP address 

and the port number of the service host) to check 

the existence and availability of the services 

requested by a client. 

 

 All the analyzed systems but Jini are 

language-independent. As Jini is totally 

dependent on Java, a running Java Virtual 

Machine is necessary on the involved devices. 

Figure 1 Comparative Analysis of Relevant 

Service Discovery Systems 

 

 Some service discovery systems use a 

directory to store information about services 

available on a network. Particularly SLP, Ninja 

SSDS, Jini, Bonjour and Salutation are based on 

a directory, which has different names according 

to the system (e.g., in SLP, it is called Directory 

Agent). To access services through a directory, 

the client first contacts the central directory to 

obtain the service description and then directly 

interacts with the service provider. On the 

contrary, UPnP and DEAPSpace do not use a 

directory. In this case, providers do not distribute 

the description of their own services to the rest 

of the network nodes but maintain it in a local 

cache of the device. 
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 The service discovery technique used by 

the directory-based systems relies on a 

centralized service repository, excepting for 

Ninja SSDS, which uses XML-based 

descriptions. Systems that are not based on a 

directory send flooding requests to all the 

network nodes, in order to find the description of 

the requested service. 

 

 The topology of the system [21] defines 

how service descriptions and client queries are 

managed. The topology can be P2P, client-server 

or centralized. UPnP can be deployed in 

centralized or P2P topologies, whereas Jini 

operates inside a subnetwork. Ninja SSDS 

manages a client-server topology based on a 

hierarchical server structure. Depending on the 

transport protocol, Salutation can work through 

a client-server topology or a P2P topology inside 

any type of network. 

 

 All the analyzed systems provide support 

in terms of service location (e.g., Jini, UPnP and 

Bonjour) or network topology location (e.g., 

DEAPSpace and Salutation). Each one of these 

systems solves a different type of problems, such 

as service access control, device recognition, 

network connection or service identification. 

However, most of them are focused on domestic 

environments (e.g., locating multimedia services 

to receive a video call) or enterprise 

environments (e.g, determining available 

resources to fulfill a printing request). Therefore, 

these service discovery systems can not be used 

in other contexts such as collaborative 

environments. 

 

 Although the studied systems explore 

different aspects of service discovery in 

distributed systems, they do not offer a suitable 

solution to problems caused by the dynamic 

character of collaborative environments, e.g.,  

 

 

 The automatic detection of services 

offered by different areas of an organization or 

the creation ad-hoc networks to give support to 

user-service interactions and collaborations 

among users. 

 

SEDINU Areas: Concepts and Principles 

 

In this section, we introduce concepts and 

principles of areas in SEDINU, whose main 

goals are: 1) to discover nomadic users and 

services available in a self-managed area, and 2) 

to present them to the nomadic user depending 

on his current location, role, and goals. In section 

2.1, we introduce the concept of self-managed 

area and the principle of role attribution. Then, 

in section 2.2, we explain how the different areas 

are hierarchically organized, following the well-

known technique of interconnected and nested 

black boxes. 

 

Self-Managed Areas 

 

Nowadays, large organizations are divided into 

sub-organizations (e.g., administrative services, 

departments and sections) in order to be more 

efficient at providing users with specialized 

services. Sub-organizations are mapped to self-

managed areas, which make the global 

organization administration easier, since 

resources (e.g., services, contextual information, 

workflows and roles) are managed and 

controlled in a distributed way. Thus, each self-

managed area becomes an administration unit, 

which handles its own resources, while 

observing the general policies (e.g., security and 

invoicing) of the organization. The different 

areas exchange information for coordinating 

themselves, in order to assist nomadic users in 

achieving their partial and global goals within 

the organization. From a physical point of view, 

a self-managed area can be mapped to several 

buildings, a building or a part of a building. 
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 Self-managed areas represent a hierarchy 

of sub-organizations, where higher levels 

provide general roles and activities, whereas 

lower levels offer specific ones. Figure 2 

illustrates the principle of role attribution in a 

simple hierarchy, in which the areas A0 and A1 

respectively denote the organization and a sub-

organization. Each area defines a set of roles, 

e.g., A0 defines the roles R01 and R02, whereas 

A1 defines the role R1. Thus, when the nomadic 

user goes into the area A0 for the first time, the 

role R01 is attributed to him, e.g., at the 

institution entrance, the role “Visitor 

ComputerScience” is attributed to a computer 

scientist, whose goal is to give a lecture at the 

Computer Science Department. When he comes 

into the area A1, the role R1 is assigned to him, 

so that he can perform certain activities within 

the area A1. Finally, when the nomadic user has 

finished his task, he comes back from the area 

A1 to the area A0, which assigns the role R02 to 

him, i.e., he can play a role different from the one 

he previously obtained when he went into the 

area A0 for the first time. 

 

 
Figure 2 Role Attribution in Self-Managed 

Areas  

 
Figure 3 Principle of Hierarchical Self-

Managed Areas 

 

Hierarchy of Self-Managed Areas 

 

As briefly introduced, large organizations are 

usually divided into several departments or units 

that are structured, following a well defined 

hierarchical relation. Our proposal consists in 

defining a hierarchy of areas that follows the 

organization structure: each organizational unit 

may be associated with a single self-managed 

area or several ones. Thus, a department can be 

represented by several hierarchically 

interconnected areas, e.g., a Physics Department 

can represent the main area, which includes the 

Nuclear Research Laboratory sub-area. This last 

one will define specific usage and administrative 

policies (e.g., entrance and exit procedures for 

people). 

 

 On the other hand, large organizations 

always need a sophisticated workflow system [6] 

for the management of their resources and tasks. 

However, defining and managing a global 

workflow system constitutes a complex and 

almost unrealizable objective, due to the 

particularities of the administrative policies in 

each organizational unit.  
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 Thus, among other considerations, it 

appears interesting to take benefits from the 

area-based structuring to efficiently define and 

administrate the organization workflow system. 

In this way, a large organization management 

workflow is logically distributed among the 

involved sub-areas. Englobing areas provide 

general workflows, whereas englobed ones 

specify management workflows that implement 

particular administrative policies and tasks. 

 

 Thus, we define a hierarchical 

organization in which each self-managed area is 

in charge of defining and administrating its own 

component of the global workflow system. Each 

workflow component defines the connection 

points, i.e., the entrance and the exit points of 

this sub-workflow system. For instance, the 

central part of Figure 3 presents the workflow 

components of the areas A1 (the root area), A3 

and A.3.1. As shown by the hierarchy of areas 

(left part of Figure 3), these three areas are linked 

by an “englobing-englobed” relations. 

Following this relation, the specific workflow of 

a sub-area constitutes an independent part of a 

more general workflow associated with an 

englobing area. The connection points C1 and 

C2 of the area A3 are respectively linked to the 

insertion points I1 and I2 of the area A1. 

 

 Such an area-based workflow system 

allows us to efficiently define the global 

workflow in different independent area sub-

workflows that are managed in an autonomous 

way. More precisely, Figure 3 shows a hierarchy 

of self-managed areas, where the area A1 

includes two sub-areas, A2 and A3. In turn, the 

area A3 includes three sub-areas, A3.1, A3.2 and 

A3.3. Each area manages its own environment: 

contextual information, services, roles and a sub-

workflow. 

 

  

 

 The workflow of the area A1 defines a 

sequential control flow that successively 

executes the workflows of the areas A2 and A3 

and terminates executing the task T1 within the 

area A1. The sub-workflow of the area A3 

involves executing the sub-workflow of the area 

A3.1 followed by the parallel execution of: 1) the 

sub-workflow of the area A3.2 and 2) the task T2 

within the area A3. The workflow of the area A3 

terminates defining a join point that launches the 

sub-workflow of the area A3.3. The example we 

have developed highlights the principle of 

distributed and independent management of an 

organization workflow that is based on the well-

known technique of interconnecting nested 

black boxes. 

 

 Thus, the simplicity and efficiency 

obtained by structuring and managing the global 

organization workflow attests one more time of 

the interest to structure and administrate an 

organization, following a hierarchy of self-

managed areas. 

 

Design and Implementation of SEDINU 

 

Following the concepts and principles 

previously stated, in sections 3.1 and 3.2, we 

respectively describe the SEDINU functional 

schema and distribution architecture. The 

SEDINU components have been designed to 

allow the nomadic user to interact with other 

users and with the services available in the self-

managed area where he is located. In section 3.3, 

we introduce a face recognition system, whose 

goal is to locate nomadic users in closed spaces, 

even if they are separated from their mobile 

devices. This system has been designed to 

efficiently complement a Wi-Fi signal 

triangulation-based system that locates mobile 

devices.  
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 Because of the inherent limitations of 

these two location systems, it appears really 

interesting to merge their functionality, in order 

to provide users with freshly updated 

information that allow them to collaborate in an 

efficient and consistent way. 

 

Functional Schema 

 

The SEDINU system has been designed to allow 

the nomadic user located in a self-managed area 

to interact with: 1) other users (e.g., to 

cooperatively produce information) and 2) the 

services available on such an area (e.g., to 

request information). Interactions depend on a 

context-aware workflow, which considers the 

user’s location, role and goals. Managed by the 

SEDINU system, each area has been designed as 

an autonomously administrated entity that relies 

on the RBAC-Soft system to communicate and 

coordinate itself with other self-managed areas. 

The RBAC-Soft system uses the RBAC (Role-

Based Access Control) model [16] to manage the 

roles and resources defined by each self-

managed area. 

 

 Figure 4 shows the steps followed by the 

SEDINU system: 1) to provide the nomadic user 

with services related to his current interaction 

context, and 2) to allow him to collaborate with 

other users located in the same area. First, the 

Location Detector (cf. section 3.3) determines 

the user’s specific location within the current 

building (see #1 in Figure 4). Then, the Location 

Detector transmits this information to the RBAC-

Soft system (see #2 in Figure 4), which processes 

it, in order to identify the corresponding self-

managed area. Depending on his current 

location, the RBAC-Soft system determines: 1) 

the role attributed to the nomadic user and 2) the 

services that are associated with this role (see #3 

in Figure 4). 

 

  

 Based on this contextual information, the 

RBAC-Soft system creates a workflow (or 

searches the already defined one) to guide the 

nomadic user towards the achievement of his 

goals (see #4 in Figure 4).  

 

 
Figure 4 Functional Schema of the SEDINU System 

 

 Each activity of the workflow is 

associated to services that allow the nomadic 

user to perform his activity. Thus, the RBAC-Soft 

system uploads the workflow to the nomadic 

user’s mobile device (see #5 in Figure 4) and 

asks the Service Manager to upload the needed 

applications to access the required services (see 

#6 in Figure 4). 

 

 As soon as the nomadic user has access 

to the services, he can select one of them from 

his mobile device. The set of available services 

is controlled by the corresponding workflow, for 

instance it can activate: 1) one service in the case 

of a single serialized task or 2) several services 

in the case of tasks whose execution order is 

irrelevant. Thus, the Ad-hoc Network Creator 

(see #7 in Figure 4) dynamically establishes an 

ad-hoc network between:  
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 1) the Tiny-SEDINU Application 

(running on the user’s mobile device) and the 

Service Manager, or 2) two Tiny-SEDINU 

Applications running on the devices of the users 

who intend to collaborate (see #8 in Figure 4). 

This last kind of ad-hoc network facilitates direct 

information sharing (e.g., invoices or vouchers) 

and collaboration among users supported by a 

P2P (peer-to-peer) communication, instead of 

passing through a central server. 

 

Distribution Architecture 

 

The distribution architecture of the SEDINU 

services is centered on organizing the institution 

in autonomous areas that manage their own 

roles, services and workflows. That comes from 

the decision to make: 1) the area resources 

available and 2) the system reliable and easily 

manageable. Thus, when an area corresponds to 

a whole building or a part of a building, its 

services are concentrated on a host. On the 

contrary, when an area corresponds to several 

buildings (e.g., a department distributed on 

several cities) its services are replicated among 

the servers of the different buildings. 

 

 Distribution architectures mainly differ 

from one to another in three aspects: 1) the 

representation of the components on the 

participating sites (e.g., replica or proxy); 2) the 

number of instances of each component in the 

system, and 3) the possible mobility of 

components among sites. 

 

 The distribution architecture of the 

SEDINU system is integrated by three types of 

sites, which allocate different components. Sites 

of type A hold the Tiny-SEDINU Application 

(see  

 
Figure 5 Distribution Architecture of the SEDINU System 

 

 Figure 5), which can play the client or 

peer role, since it allows a nomadic user to 

interact with services provided by a self-

managed area or to interact with other nomadic 

users. At any moment, there can be multiple sites 

of type A, at least one per nomadic user. 

 

 On the other hand, there are two different 

types of sites that play the server role: 

 

- Sites of type B store a Location Detector 

(e.g., the face recognition system) and 

information that it requires and produces 

(see Figure 5). It is possible to have 

multiple sites of this type, one per each 

set of Wi-Fi cameras located in the 

organization; 
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- Sites of type C allocate: 1) the RBAC-

Soft system, which receives the nomadic 

user’s location and relates it with a self-

managed area; this system is also 

responsible for assigning roles and 

workflows to the user; 2) a Service 

Manager, which stores information 

about the services and workflows 

available at the self-managed area; and 3) 

the Ad-hoc Network Creator, which is in 

charge of initializing an ad-hoc network 

between two Tiny-SEDINU Applications 

or between a Tiny-SEDINU Application 

and a Service Manager (see Figure 5). 

 

 In an organization consisting of just one 

building, it can be placed a single site of type C, 

if the fault tolerance property is not a concern. 

However, if the SEDINU system is installed in 

an organization consisting of more than one 

building, it could be necessary to place a site of 

type C on each building. The replication of this 

type of sites is needed specially when buildings 

are physically distant from each other. 

 

Face Recognition-based Location Detector 

 

To provide a system with contextual capabilities 

such as bringing information closer to nomadic 

users and allowing them to easily find each 

other, it is mandatory to determine the location 

of the system users at anytime. People’s nomadic 

characteristics expose the need of a mechanism 

capable of locating users in an “implicit” and 

“accurate” way; “implicit” because it is so tiring 

and annoying for a user to explicitly have to 

update his location every time he moves from 

one place to another inside a building, and 

“accurate” specially because, when providing 

support for indoors, it is important to detect 

whether a user is inside a specific office or in the 

adjacent one, in order to provide him with 

information or resources available at that 

specific place. 

 Many different ways have been proposed 

to locate people in closed spaces, but most of 

them involve a device that needs to be carried or 

worn out by the person wanted to be located. 

This constitutes a quite complex and heavy 

solution because any person can forget his 

device in any place different from where he is; 

devices can also be accidentally or intentionally 

interchanged with other users, making wrong 

assumptions about the user’s current location or 

causing errors in the delivery of information. 

 

 To avoid this problem when locating 

well-known nomadic users, such as members of 

staff, the solution proposed in this paper consists 

in capturing and processing images of their own 

face rather than trying to detect their wireless 

devices. This solution appears satisfactory, since 

the user’s face cannot be transferred to another 

person or left apart in another room. More 

precisely, we design and implement a face 

recognition system, which is focused on locating 

well-known users, in order to make information 

closer to them and to allow them to easily locate 

each other within the ubiquitous cooperative 

environment. In this way, we do not negate the 

real interest in locating mobile devices by 

triangulation of Wi-Fi signals [5] and GPS [4], 

since these solutions are useful when external 

persons (e.g., deliverymen, guests or visitors) 

have to be located within the organization. 

 

Phases of the Human Face Recognition 

 

The proposed computer vision-based system for 

the recognition of human faces needs to perform 

a learning phase before the effective real-time 

face recognition (known as the testing phase). 

The learning phase is carried out only once, and 

the testing phase takes place every time a human 

face is captured by a camera. In order to develop 

a relatively robust face recognition system, we 

have combined several techniques as described 

below. 
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 The learning phase uses an object 

detector algorithm based on the Haar-like 

features principle [7] [28], which is able to 

differentiate a human face from any other object. 

This algorithm is used to create a picture 

database of the nomadic users that would be 

identified. This database constitutes the testing 

set of images and stores several pictures of each 

user’s face in different positions, e.g., full-face 

portrait or profile, and customized with 

accessories, e.g., glasses or hat (see #1 in Figure 

6). Once the database is completed, it is analyzed 

using the Eigenface method [26] and the 

Principal Component Analysis [15]. The 

information resulting from this analysis is then 

used to create classification model (see #2 in 

Figure 6), which includes information to 

differentiate one person’s face from another. 

 

 Once the learning phase is achieved, the 

real-time face recognition phase can take place. 

Every time a human face is detected, a picture is 

captured (see #3 in Figure 6) and then analyzed 

according to the information produced by the 

Eigenface method (see #4 in Figure 6) during the 

learning phase. This information is assessed by 

the classification model (see #2 in Figure 6), 

which identifies the nomadic user (see #5 in 

Figure 6) by establishing a correspondence 

between the registered persons and the recently 

captured picture. 

 
Figure 6 Learning and Testing Phases of the Face 

Recognition System 

 

Implementation and Tests 

 

Both the learning and the testing phases of the 

proposed face recognition system use the 

OpenCV (Open source Computer Vision) 

library, which aims at facilitating the 

implementation of computer vision applications. 

In particular, this library provides an object 

detector based on the already mentioned 

principle of Haar-like features [28], which 

consists in codifying light contrasts in some 

areas of the image, in order to obtain particular 

relationships among similar objects (human 

faces in this case). To perform this process, the 

object detector uses a classifier trained with 

some hundreds of positive and negative samples. 

Positive samples are images of the object that 

will be detected (i.e., a human face), and 

negative samples are arbitrary images. 

 

 The OpenCV object detector offers the 

following functions: 1) recognition of human 

faces in different sizes and 2) simultaneous 

detection of multiple human faces. The face size 

depends on the distance between the person and 

the camera. When a human face is detected, the 

camera takes a picture, from which the human 

face is extracted and resized to 245x245 pixels. 

The latter function is particularly useful in the 

real-time recognition phase, since if more than 

one person is in front of a camera, the OpenCV 

object detector is capable of simultaneously 

detecting each human face. 

 

 The Eigenface analysis is considered as 

an appearance-based method, whose goal is to 

create low-dimensional representations, called 

“eigenfaces”, from the set of face images 

corresponding to the persons that will be 

identified. Such representations do not 

necessarily correspond to eyes, nose, mouth or 

ears.  
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 Rather, they capture points (light 

contrasts) that produce significant characteristics 

among human faces that help to differentiate one 

registered person from the rest. Based on the 

calculated “eigenfaces” and the testing set of 

images, the most representative weights are 

obtained. These weights serve as input data to 

the LIBSVM (Support Vector Machine) library 

[8], which creates the mentioned classification 

model for determining whether the captured 

picture belongs to one of the registered persons. 

The hardware needed for the face recognition 

system to work is minimum: inexpensive 

webcams are installed at specific places (e.g., 

entrances to some offices, common places, 

hallways and corridors) within each building. 

Each camera is driven by a client hosted in a PC, 

which is responsible for capturing nomadic 

users’ pictures. Clients transfer these pictures to 

a multi-thread server, which is in charge of 

processing them to obtain a prediction about 

each nomadic user’s identity. 

  

 The current implementation of the face 

recognition system is capable of supporting a 

group integrated by up to 25 members. To 

illustrate how the human face recognizer works, 

we trained it to identify 25 collaborators. Thus, a 

database containing 25 pictures of each person 

was constructed. As mentioned above, these 

pictures were taken asking collaborators to move 

their face in different angles, varying their 

gestures and using different accessories each 

time. 

 

Validation of SEDINU by a Use Scenario: 

Management of a Conference Lecturer 

 

To validate our proposal and provide better 

understanding of how the SEDINU system 

allows us to organize and support nomadic 

interaction within a hierarchically structured 

organization, we describe a use scenario: the 

management of a conference lecture. 

 The prototype of the SEDINU system has 

been deployed across our institution. Thus, we 

have divided the test bed organization into five 

nested areas (see Figure 7), which are organized 

as follows: the first area (A1) represents the 

whole institution (root of the area hierarchy). 

Three sub-areas are included: the Entrance (area 

A2), the Computer Science Department (area 

A3) and the Restaurant (area A4). In turn, the 

Computer Science Department includes the 

Auditorium (area A5). 

 

 Bluetooth ad-hoc networks are 

established, in order to support proximity 

communications, e.g., transfers from a user’s 

device to an e-conference system or another 

user’s device. The institution area hierarchy is 

fully covered by a wireless network (Wi-Fi) that 

provides communication supports among 

different areas. In this environment, all the users 

employ mobile Wi-Fi devices (smartphone or 

tablet) to easily interact and exchange 

information. 

 

 To illustrate the functionalities of the 

SEDINU system, let us suppose that a computer 

scientist arrives at the institution (area A1) with 

the aim of giving a lecture at the Computer 

Science Department (area A3). First, the lecturer 

is registered at the Entrance (area A2) where he 

receives a mobile device running the RBAC-Soft 

system. This one assigns the role “Visitor_ 

ComputerScience” to him and uploads a general 

workflow to his device, in order to guide him and 

support his activities within the institution (see 

#1 in Figure 7). Through an organization map 

and GPS, the SEDINU system shows him the 

way to reach the Computer Science Department 

(see #2 in Figure 7). 

 

 When the lecturer arrives at the 

Computer Science Department (area A3), our 

system determines the user’s current location.  
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 Since the lecturer is a frequent visitor, his 

location is stimated using two techniques that are 

complementary and can be fruitfully combined. 

The former refers to the face recognition system 

(c.f. section 3.3), which identifies and locates 

known people by using cameras installed at 

specific points (external public spaces, meeting 

rooms, corridors, secretary office). In this case, 

the goal is clearly to follow each user rather than 

to locate his mobile device, from which he may 

be regularly separated for a while. The latter 

technique consists in determining the user’s 

device coordinates using Wi-Fi triangulation 

techniques [5].  

 

 The RBAC-Soft system relates the 

nomadic user’s location to the self-managed area 

A3 and consequently it attributes the role 

“Lecturer_ ComputerScience” to him. In a 

complementary way, the RBAC-Soft system 

uploads a specific workflow to the user’s device, 

in order to guide his activities within the area A3. 

Relatively to the user’s current environment 

(i.e., the Computer Science Department), the 

SEDINU system relies on a map and on the Wi-

Fi technology to help him to localize the 

Auditorium (area A5) where his lecture has to 

take place (see #3 in Figure 7). 

 

 
Figure 7 Scenario of the SEDINU System Use 

 

 

 As soon as the lecturer arrives at the 

Auditorium, the SEDINU system determines his 

new location and sends it to the RBAC-Soft 

system, which associates his new location with 

the self-managed area A5 and then assigns him 

the role “Lecturer_Auditorium”. The SEDINU 

system provides the lecturer with a dedicated 

“Slide Projector” service that allows him to 

present his slides (see #4 in Figure 7). Thus, a 

Bluetooth-based ad-hoc network is dynamically 

created between the lecturer’s device and the 

projector service, in order to allow him: 1) to 

transfer his slides and 2) to control his 

presentation using the mobile device. During the 

lecturer’s speech, all conference listeners (with 

the “Listener” role) can use the “Slide Projector” 

service and consult/annotate the slides. During 

the question session, all users (lecturer, chairman 

and listeners) can establish a fruitful question-

answer collaborative session supported by the 

“Slide Projector” service and their personal 

devices. 

 

 When the lecture finished, the lecturer is 

invited to have a lunch at the institution 

restaurant. Thus, the chairman transfers an e-

voucher from his device to the lecturer’s device 

by a Bluetooth-based ad-hoc network (see #5 in 

Figure 7). Then, the SEDINU system provides 

the lecturer with relevant information to guide 

him to the restaurant (area A4), where he acts 

with the role “Client” (see #6 and #7 in Figure 

7). There, the cashier verifies and charges the 

lecturer’s e-voucher (see #8 in Figure 7). One 

hour later, the lecturer leaves the restaurant (area 

A4) and comes back to the entrance (area A2) 

with the role “Exiting_Visitor” always guided by 

the SEDINU system (see #9 in Figure 7). 

Finally, the lecturer gives back the mobile device 

(see #10 in Figure 7) and leaves the institution 

(area A1). 
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Conclusion and Future Work 

 

The main contribution of this paper is the 

definition of concepts and principles for the 

design and implementation of the SEDINU 

service discovery system. This proposal can be 

deployed across organizations, e.g., enterprises, 

institutions or governmental administrations, in 

order to facilitate: 1) the interaction between 

nomadic users and services provided by self-

managed areas, and 2) collaboration among 

nomadic users under specific contexts. When a 

nomadic user enters to a building, the SEDINU 

system identifies and locates him or his mobile 

device, in order to determine the corresponding 

self-managed area where he is currently situated 

and to attribute him a role. Based on the user’s 

current location and role, the SEDINU system 

determines the services available to him and then 

RBAC-Soft dynamically creates a workflow to 

guide his interaction or collaboration sessions. 

The applications required to interact with the 

available services or with other users are 

automatically downloaded to his mobile device. 

As soon as he selects a service, the SEDINU 

system can create an ad-hoc network: 1) between 

the user’s device and the selected service host to 

facilitate user-service interaction or 2) among 

users’ devices to support collaborative work. 

 

 Wi-Fi signal triangulation and GPS 

techniques allow us to respectively locate the 

user’s mobile device in closed and open spaces 

within the organization. Since the user may be 

temporarily separated from his mobile device, 

we designed and implemented a face recognition 

system, which is able to identify the user’s face 

within the organization buildings and to infer his 

location. However, the face recognition process 

includes a learning phase that needs the 

acquisition of several face pictures of the user.  

 

 

 

 Consequently, this face recognition 

system cannot be easily employed to manage 

unexpected users (e.g., visitors, guests or 

deliverymen) but better for well known and pre-

declared ones (e.g., administrative staff, 

professors, or persons who attend a well planned 

event). Thus, the combination of these solutions 

(Wi-Fi triangulation, GPS and face recognition) 

is suited. 

 

 Improvements on the face recognition 

system are in development, including some 

modifications to reduce confusing predictions 

coming from changes in someone’s appearance 

or variations in the environment lighting when a 

picture is taken. As this system has to be trained 

with a set of pictures from each user wanted to 

be identified, it learns to recognize the main 

features that differentiate a person from another. 

For example, if a person starts wearing a 

mustache, the face recognition system would be 

most likely to give a wrong prediction until a 

new learning phase with updated pictures would 

be performed. Consequently, it would be 

interesting to explore techniques that would 

allow this system to learn during the real-time 

recognition phase. In this way, it would not make 

a mistake when important changes in a user’s 

appearance occur. In addition, drastic changes in 

the environment lighting can cause wrong 

predictions. For this reason, cameras have to be 

placed away from windows or other light 

changing sources. 

 

 The current version of the SEDINU 

system creates ad-hoc networks between mobile 

devices using the Bluetooth protocol, which 

offers several advantages: 1) it is a low-cost 

infrastructure; 2) users do not need a deep 

knowledge; 3) no network administrator is 

required; and 4) mobile devices have a Bluetooth 

connection. Therefore, the SEDINU system 

becomes compatible with several mobile 

devices.  
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 As future extensions of this system, we 

will develop modules to create ad-hoc networks 

through ZigBee, which can be used by 

applications that do not require high data 

transmission. Moreover, the battery 

consumption of a ZigBee-enable device is much 

lower than the one of a Bluetooth or Wi-Fi-

enabled device. Thus, the SEDINU system can 

create ad-hoc networks able to control accesses 

to some restricted self-managed areas (e.g., a 

radioactivity laboratory), so only authorized 

users will be authorized to come into such areas. 

The SEDINU system constitutes the basis for the 

design of an elaborated and powerful platform 

able to support ubiquitous collaborative work. 
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Abstract 

 
In this contribution, a model of human resource management for the area of Administrative Economic Sciences 

ITP (Pachuca Institute of Technology) is proposed. The methodology involved gathering information about the 

process used in human resource management in the institution, to analyze the curriculum of each subject, compared 

with profiles of teachers and make a diagnosis to know and identify the profiles of teachers required for the 

allocation of academic loads. It is considered as an object of study the profile of teachers and syllabi of the Degree 

in Administration contained in plans 2016 study results show that there is a regulation for the management of the 

resource, but sometimes not considered the characteristics programs of study and teacher profile for contingencies 

that arise in planning activity. According to the results of the methodology, the proposed model helps to improve 

the location of teachers in subjects according to their professional profiles, this is contributes to the planning of 

the administrative process in the area and is expected impinges on the quality of educational services. 
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Introduction 

 

Human resource management is a practice based 

on the effective collaboration of people aimed at 

achieving organizational objectives, this steadily 

has been questioned as an area that should link 

the emerging vision of skills and human 

capacities. This research was conducted at the 

Department of Administrative Sciences 

Economics [CEA] ITP, being a public institution 

of higher education. This article aims to propose 

a model of human resource management for the 

Department of Economic-Administrative 

Sciences aims to contribute indirectly in 

maximizing the performance of intellectual 

capital, understood as the set of skills that create 

institutional competitive advantages. 

Considering that the fundamental relationship 

between the area's needs and allocation of 

subjects in each semester not always coincide 

with the management of established human 

resources, research is aimed at linking and 

strengthen the process of human resource 

management area CEA that responds to the real 

situation, so that, with the proposed diagnosis is 

to achieve integration of the professional profile 

of the teacher with the subjects of the program in 

which it participates. The article is structured as 

follows: In the first part the theoretical 

foundation that supports research, for which 

references were consulted different authors 

presented; The second part is the methodology 

used to develop the project, this article was 

conducted with a focus on descriptive 

correlational research to manage human 

resources according to the needs of the area.  

  

 The third part is the development arising 

from the review and analysis of curricula, 

regulations, profiles of teachers, the area's needs 

CEA and the processes established in the quality 

management system of the institution. The 

fourth part of the article includes the results of 

research, and finally the conclusions. 

 

 

Theoretical framework 

 

The human resource is the tangible and 

intangible element that organizations achieve 

their goals and objectives. [Chiavenato, 2012], 

assumes that people should be the strategy part 

of the general plan that the organization adopts 

to ensure that they can fulfill the organizational 

mission, on the other hand, [Pascual, 2013] 

indicates that people management has inevitably 

have to respond to the needs of the business, so, 

through the management of human capital, it 

must be converted into the differential added 

value in the economic environment. This is a 

fundamental aspect that impacts heavily on the 

exercise of human resource management, such 

as teachers who are an essential part of an 

educational institution to ensure the achievement 

of the objectives. 

 

 Moreover, [Nyberg, 2014] states that 

human resource management is influenced by 

various components, which affect the 

performance of people in your work area, for 

example, perceptions and working environment. 

Equities between these components may vary in 

different contexts. This research addresses only 

the performance component, so it is considered 

that the management model of human resources 

is a contribution that reinforces the performance 

of teachers, as well as the internal environment 

of the institution. Moreover, modern 

management in education is characterized by a 

leadership centered pedagogy, as well as new 

skills and the development of organizational 

culture with vision, teamwork, constant 

openness to learning and innovation are pillars 

that mark their orientation towards achieving the 

objectives and the main purposes of education.  
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 For [Martin, 2012] educational 

management is the ability to generate an 

appropriate relationship between the 

components of the institution as: the structure, 

strategy, systems, leadership style, skills, people 

and objectives, on the other hand [Fowler, 2014] 

considers the human resource must have two 

characteristics: energizing and commitment in 

the performance of their functions, which is 

consistent Janson [2015] adding that only then 

the potential of people is released. 

 

 As discussed above, educational 

management includes not only typical 

administration tasks, but conceives the 

educational organization as a system that 

interacts with its context, must seek the 

necessary strategies to ensure the quality of its 

offer, by using adequate material, financial and 

human resources. It is considered that an 

analysis as presented will contribute to 

unlocking the potential of teachers and 

strengthen the educational quality of the 

institution. 

 

Methodology 

 

This research was a correlational-descriptive 

approach for describing the processes of human 

resource management, using as a source of 

information responsible for the process of 

allocation of human resources. It is considered 

as an object of study the profile of teachers and 

syllabi contained in the 2016 curriculum, which 

includes 45 subjects corresponding to the Degree 

in Administration; to carry out the review of the 

curriculum were divided by areas of expertise, as 

follow official documents were reviewed, the 

number of hours and information issues related 

to human resource management. Once the 

analysis and diagnosis of documentation made 

possible the design of the proposed management 

model teaching human resources. 

 

 

 

Results 

 

The main practices of human resource 

management, specifically the integration 

process, provision or supply of people within the 

institution, is regulated by the Internal 

Regulations of Work of Teachers of 

Technological Institutes, which referred to the 

tests that teachers and evaluation criteria used 

shall be submitted. The supply of people is done 

in two stages, the first is for new income 

teachers, the second for teachers who are already 

part of the plan of the area CEA. Responsible for 

the process of resource allocation program 

loading materials including schedule, however, 

sometimes the academic load of teachers does 

not always match the profile required in the 

assigned materials, this because of the 

contingencies that occur in the planning process. 

 

 Skills and personal traits of the teacher 

profile in force in the institution educational 

model for the twenty-first century, it is 

considered that the teacher must be a person who 

is committed to the institution, society and the 

environment influences the formation processes 

for its prestige, moral authority and professional 

ethics exercises its authority with prudence in 

the conduct and coordination of learning 

activities. 

 

 Assuming that the teacher is the main 

actor in education and the job profile is an 

essential instrument in the process, the SNEST 

(National System of Higher Education 

Technology) identifies and recognizes in 

teaching a set of core competencies that are 

grouped in the following areas: teaching the 

teacher creates the set of necessary and sufficient 

conditions to transform the conceptual, 

procedural and attitudinal knowledge; Professor 

generates research, apply and share knowledge 

related to learning discipline, area of knowledge 

or expertise; Professor management implements 

and operates the academic decisions of the 

institution. 
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 Professor tutoring links with and leads 

the student of the various modalities for full 

development and success in their academic 

career; in linking teacher establishes 

relationships with business, government and 

social sectors to strengthen the training of 

students and finally in training the teacher 

undertakes, systematically, training activities in 

the personal, professional and teaching that 

transform and improve educational practice. 

 

Characterization of the syllabi 

 

The area CEA is responsible for the Bachelor in 

Business Administration and according to the 

crosshairs issued by National Technology of 

Mexico, the race have assigned 45 subjects for 

which each subject has a curriculum that is 

structured the following 11 points: the first point 

the general data of the subject are in the second 

is where the characterization of the subject and 

didactic intention participants in the design and 

curriculum monitoring is presented in the third, 

fourth the competition to develop, in the fifth 

previous competitions, the sixth the agenda, in 

the seventh learning activities are, in the eighth 

practices in the ninth draft subject, in the tenth 

evaluation by competition and finally the 

eleventh point contains information sources and 

none of them indicates the requirements profile 

of teachers to teach the subject. 

 

 It should be noted that because the study 

programs do not provide information about 

educational profile to teach the subject, and part 

of the research was to analyze the requirements 

of the subject to align with teacher profiles, and 

thus meet the look didactic teaching of 

administrative management of teachers. 

Then the result of the analysis and diagnosis of 

the programs comprising the grid of the Degree 

in Administration is presented. According to the 

information gathered, it was possible to identify 

the variables that teachers profile and profile of 

the subjects do not present a complete linkage as 

evidenced below.  

 Whereas research was based on the entire 

workforce [31 teachers] attending the race; of 

which 23% have a different required in the 

subjects profile, another 23% need to strengthen 

and complement their profile in relation to the 

subjects taught, while 54% of teachers covers the 

profile of the subject in the table 1 shows the 

concentrate needs to be covered by subject 

profile. 

 

Teacher profiles required number of subjects 

Degree in Administration     24 

BA in Accounting         6 

Degree in Mathematics        4 

Industrial Engineers         3 

BA in Economics         3 

Systems Engineering         2 

Environmental Engineering             1 

LLB 2 

 

Table 1 Concentrate subject and teaching profile. 

 

According to analysis was possible to 

concentrate in Table 2, teachers profiles, 

subjects and skills required in the curriculum, 

which contibuyó for model design. 

 

 
Table 2 Concentrate subject to required profile and 

competence. 
 

 The result establishes the basis for the 

proposal of a model of human resource 

management for teachers of ITP 

Asignatura

Teoría General 

de la 

Administración

Función 

Administrativa I

Función 

Administrativa II

Gestión Estratégica 

del Capital Humano I

Perfil Lic. Admón. Lic. Admón. Lic. Admón. Lic. Admón. 

Competencia

Experiencia en la

elaboración de

planes y diseñar

estructuras

organizacionales.

Experiencia en la

elaboración de

planes y diseñar

estructuras

organizacionales.

Experiencia en la

aplicación de modelos

y procesos en el

desarrollo del capital

humano.
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Figure 1 Model of management of human 

resources for teachers CEA 

 

 In Figure 1 the proposed model which 

starts with the assignment of materials by the 

administrator teaching resource, where two 

important aspects to analyze emerge shown, the 

first is the review of the subject which includes 

the specific competence of the same and didactic 

intention, the second point is the identification of 

the teacher profile contemplating knowledge, 

performance products, attitudes, habits and 

values. The review and analysis of these aspects 

will allow appropriate allocation of materials. 

 

 In Figure 2, each of the process steps that 

the administrator teaching resource in the area of 

CEA, can continue to make the allocation of 

academic burdens on teachers and linking both 

variables under study shows. 

 

  

Figure 2 Diagram of process management. 

 

 

Conclusions 

 

For human resource management, the 

relationship of the teacher profile and profile 

required in the subject, are variables that are 

affected by the contingency planning, ie needs 

and unforeseen events affecting assignments 

academic workload and hours of teaching arise. 

So, the proposed model is intended to influence 

the administrator role human resource CEA, in 

the following areas: facilitate viewing and know 

graphically the link and importance of the 

variables let you know the necessary elements to 

be consider for the allocation of materials will 

help to improve the process of allocation of 

subjects to teachers, and identify professional 

development needs of their staff. On the other 

hand Diagram Figure 2 will facilitate the 

implementation of the two management options; 

new personnel and personnel base. 
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Abstract 

 

Spain's debt overhang has changed the scene of its renewable energy sector, affecting the realization of 

the country's 2020 renewable energy objectives. By analyzing Spain's i) legal framework, ii) financial 

approach, iii) energy impact, and iv) social and environmental conditions, both before and after the 2008 

financial crisis, this study seeks to establish what directly and negatively affected the Spanish energy 

sector and its prospective development. This follows (and is inspired by) readings, both rhetorical and 

empirical, regarding renewable energy sector growth in Spain and the country's susceptibility to fail in 

accomplishing its renewable energy objectives. 
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In 2010, leading members of the European 

Union (EU) signed a strategic plan called 

“Europe 2020.” It set a number of targets for its 

member countries to reach by 2020. One of them 

was for each country to achieve 20% final 

energy consumption from renewable energy 

(RE) sources. However, the financial crisis since 

2008 has tightened investment in RE projects, 

and has led to changes in RE policies that 

stimulated investment in the sector. Both 

endanger the sector's growth and the realization 

of the EU's aforesaid target. 

 

According to Eurostat data, The 

Kingdom of Spain (henceforth, ES) received 

14.3% of its energy from renewable sources in 

2012, a 0.5% increase since 2010, representing a 

8% advance in the goals and an elapse time of 

20%. The austerity measures imposed by ES's 

government on the RE sector created a 68% 

contraction of investment in the sector in 2013 

compared to the previous year. These measures 

have cut payments and subsidies, have 

suspended financial aid of new projects since 

2012, and have imposed new taxes on the sector 

(discouraging investment in it). 

 

ES's economic distress is linked partly to 

the 2007-2008 global financial crisis, partly to 

the 2010 European debt crisis, and partly to 

internal economic problems specific to ES 

(caused by the the former two crises). Beyond 

stopping subsidizing new RE projects, ES's feed-

in tariff cuts, meant to manage its debt crisis, 

endangered the sustainability of the sector and 

the likelihood of fulfilling the EU 2020 targets 

for RE. 

 

The objective of this paper is to identify 

how ES's external debt crisis is affecting the RE 

sector and its progress in meeting the EU’s 

directive of receiving at least 20% its final 

energy consumption from RE sources. I 

hypothesize that ES's debt crisis caused ES to 

change its policies on investment in RE projects. 

And in so doing endangered the 

realization of the EU 2020 goals. 

 

The analysis itself contains four sections. 

The first provides theoretical plausibility to the 

claim that debt crises can threaten future 

investment in the RE sector as well as threaten 

governmental incentives to develop that sector. 

Its inductive approach attends to the role that 

high debt levels have on influencing investment. 

 

The second section demonstrates that 

changes in ES's RE policy occurred after facing 

financial constraints from 2007 to today. It draws 

an inductive sketch of RE sector norms that are 

counterproductive to meeting the EU 2020 

goals. 

 

The third section presents ES's case 

study, stating ES's status in reaching the EU 

2020 goal – projecting 20.8% RE energy 

consumption by 2020 – and tracing 

modifications in ES's RE policy from 2007 to 

2013. It examines ES's legal framework, 

financial approach, energy impact, and social 

and environmental conditions. 

 

The fourth and final section recommends 

policies in light of results from the prior three. 

 

Literature Review 

 

Debt overhang generates macroeconomic 

instability, political instability, higher interest 

rates, capital flight, less investment, higher 

inflation, lower demand, and lower productivity. 

All of these affect economic growth generally 

and increase the barriers to investment in any 

sector. What lies first and most specifically for 

the RE sector is to link energy to economic 

growth, and then to relate external debt to 

economic growth. 
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Energy consumption is part and parcel of 

all economic activity. Economic activities need 

energy to transform inputs into final products 

(Stern & Cleveland, 2004, p. 4), showing that 

energy is indispensable to production. On the 

demand side, humans (often must) consume 

products that use energy to continue their lives. 

Energy provides heating, light, electricity, and 

more, and all of these are needed to perpetuate 

any modern society.GDP growth and 

consumption are causally connected, so higher 

demand in a country's GDP will lead to higher 

demand for energy there (Chontanamat, Hunt, & 

Pierse, 2006) and we can infer from this that 

slower or negative GDP growth lowers demand 

for energy, assuming static energy efficiency. ES 

has a high level of energy use per capita. 

According to Yearger, Dayo, et al. (2012, p. 

396), “the state of economic development and 

the standard of living in a given region strongly 

influence the link between economic growth and 

energy demand.” 

Background: Debt Crisis 
 

The financial crisis of 2007 in the United States 

contaminated the European financial sector and 

compromised substantial public resources, 

forcing the state to intervene. The financial crisis 

led to sizable losses among financial institutions 

and private enterprises. The economic crunch 

also produced housing problems in Europe that 

exacerbated the crisis. Europe's economic 

recession, and its corollary high deficit and debt 

levels, evolved into to a debt crisis. ES was 

among the countries affected by the 

recession.This loss of state income led to an 

additional tax burden, since ES's government 

had to increase taxes or borrow resources to 

balance its budget in the fiscal year (Petrakis, 

2012).  

 

 

                                                           
1The paper uses the Maastricht definition of government 

balance 

 

 As Moro (2013) put it, “the sovereign 

debt crisis is a consequence of interactions 

between sovereign problems and banking 

problems that caused a severe economic 

slowdown.”ES's economic growth slowed from 

4.07% in 2006 to 3.45% in 2007 (in real PPP 

terms). The first signs of contamination by the 

US financial crisis were identified in Europe in 

August 2007. The reason for the slowed 

economic growth was the contraction of real-

estate-sector investment, drops in consumer 

demand, consumer solvency deterioration, 

restrictive credit conditions, higher interest rates, 

risk repricing, increased public debt yields, and 

substantial increases in international oil and food 

prices. These conditions had become more 

restrictive, but tightened significantly after the 

bankruptcy of Bear Stearns, which aggravated 

the US financial crisis (Banco de España, 2008, 

pp. 109-135). 

 

ES's government balance1 was 2% of the 

country's GDP, and the debt2-to-GDP ratio 

decreased to 36.3%. Bond yields increased 

interest rates slightly, making the government 

pay more when compared to previous periods. 

Government spending increased 9.6% and was 

invested in social spending, infrastructure, 

education, and research. In 2008, ES's economic 

growth was below 0.9% (in real PPP terms). 

Internal constraints in the real-estate sector 

shrank, and the financial crisis's entrance into the 

real economy reduced exports and investment 

further. The Spanish Central Bank explained that 

the crisis led to higher default ratios among 

enterprises, less domestic consumption, lower 

financial-asset and real-estate prices, higher 

unemployment, tightened financial conditions, 

crises of confidence, decreased wealth, a decline 

in trade flows, and an increased perception of 

risk (Banco de España, 2009, pp. 3-24). 

 

2The paper uses the Maastricht definition of gross 

government debt 
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During this year 2008, there was a 

change ES's government's financial trends due to 

the rapid stop in activity. The statistics led the 

government to enact fiscal stimulus measures to 

counter the effects of the financial crisis. 

Automatic stabilizers, like unemployment 

benefits and a decline in tax revenue, 

progressively reduced disposable household 

incomes. The economic downturn saw an 

increase in the debt-to-GDP ratio and a negative 

budget balance. By the end of the year, ES's 

debt-to-GDP ratio was 40.2% and the 

government-budget-to-GDP was -4.5%. The 

economy contracted 3.8% in 2009, mainly from 

housing-sector problems and the financial crisis. 

The public-revenue-to-GDP ratio fell 6.7% from 

its 2007 level, unemployment increased 6.7%, 

real-estate sector prices dropped, and the 

productive sector suddenly stopped (Banco de 

España, 2010, pp. 21-36). 

 

The Bank of Spain bailout, a regional 

lender Caja Castilla-La Mancha, and ES's 

government created a bank bailout fund worth 

99 billion euros, forcing financial restructuring 

and mergers. The interest rate paid on ES's bonds 

decreased due to the search for safety from the 

US financial crisis and a drop in ES's main 

central banks' interest rates to counter the crisis. 

ES's primary balance deficit increased 144%, 

while external debt rose by more than 34%. The 

debt-to-GDP ratio exceeded 54%, and the 

primary-balance-to-GDP ratio was 11.1%.ES's 

economy contracted 0.2% in 2010. The financial 

crisis further tightened the financial system that 

affected lending standards and the perception of 

risk regarding ES's banking system. These 

matters increased interest rates and bond yields 

against the German benchmark. Doubts over the 

commitment to tackle structural problems, 

higher unemployment rates, labor market 

dysfunction, deteriorating public finances, and 

weaknesses in the European institutional 

framework raised doubts about the course of 

public spending. (Banco de España, 2011, pp. 

23-42). 

Turmoil in the Eurozone's sovereign debt 

markets substantially increased prices of 

European debt-bond yields, ES's among them. 

Tension from the Greek (110 billion euros) and 

Irish (85 billion euros) financial support 

packages had a contagious effect on the risk of 

ES's economy, and so ES's debt bonds were 

downgraded from AAA status to AA+ by 

Moody’s and Fitch and Standard and Poor’s. The 

country adopted a structural adjustment agenda. 

This implied, among several things, labor 

reform: Royal Decree-Law 10/2010. The debt-

to-GDP ratio exceeded 61.7%, and the primary-

balance-to-GDP ratio was -9.6%. 

 

The negative international environment 

in the 2011 Eurozone undermined ES's growth, 

and ES dipped further into its recession. The 

European debt crisis continued to unfold with a 

bailout to Portugal (78 billion euros) and a 

second bailout to Greece (155 billion euros). 

This affected the risk of ES's bond yields, 

increasing the interest paid up to that point to 

record highs. This increased lending cost forced 

the European Central Bank to buy bonds to cut 

down borrowing costs and to prevent the spread 

of the debt crisis (Banco de España, 2012, pp. 

13-33). 

 

ES's economic growth in 2011 was 

0.05%. ES's economy mostly relies on exports to 

other Eurozone countries, most of which are also 

undergoing economic adjustments, repressing 

consumption. Additionally, sluggish domestic 

demand has resulted from a negative financial 

outlook regarding ES. This outlook was most 

fostered by repercussions of the sovereign debt 

crisis, the restructuring of ES's financial system, 

increased job destruction, further collapse of the 

real-estate sector, and spillover effects from 

government austerity plans. The debt-to-GDP 

ratio exceeded 70.5%, and the primary-balance-

to-GDP ratio was -9.6%. In one austerity 

measure, ES's Parliament increased the age of 

retirement.  
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It also passed a constitutional 

amendment forcing the government to keep a 

balanced budget and held early general elections 

due to political tensions. 

 

In 2012, the Greek government, other 

Eurozone countries, and the IMF decided to 

conduct a debt swap of Greek government 

bonds, explaining that Eurozone government 

bonds were not risk-free. Cyprus's economic 

problems followed from considerable losses 

from investment in Greek bonds. It had to 

request the Eurozone for a 10-billion-euro 

bailout. Investors then (and once again) began to 

request higher-risk premiums for Eurozone 

government bonds (Gruppe & Lange, 2013 (in 

Press), pp. 2-3). ES's bond rates rose 

considerably amid fears of a government bailout 

of its weak financial institutions, which could led 

to another country bailout from the Eurozone 

(Banco de España, 2013). 

 

ES's government approved another labor 

market reform, Royal Decree-Law 3/2012, to 

improve the economy's competitiveness by 

lowering labor costs. ES's economy then fell into 

a deeper recession, unemployment grew, and ES 

had to request 100 billion euros from Eurozone 

member states to recapitalize its weak financial 

institutions. This implied loan came with a series 

of conditions and a new series of structural 

reforms designed by EU state aid rules and the 

IMF (IMF, 2012, pp. 5-31). ES's economy 

shrank by 1.64%. Its debt-to-GDP ratio 

exceeded 86%, and the primary-balance-to-GDP 

ratio was -10.6%. 

 

ES's economic growth in 2013 was -

1.22%, but officially the third quarter of the year 

marked the end of its negative economic growth 

trend. The financial sector assistance program 

successfully stabilized ES's financial sector. ES's 

government also continued its adjustment 

programs in pursuit of a current account surplus 

(ECB, 2014, p. 69). 

 

ES's general government debt continued 

to grow. ES's debt-to-GDP ratio exceeded 

94.59%, and its primary-balance-to GDP ratio 

was -6.77%. Continued revenue contractions, 

insufficient internal demand, unemployment 

(27%), and higher social expenditures have led 

to a persistent macroeconomic imbalance. The 

government removed regulations that 

fragmented the domestic market, liberated 

professional services, cut government jobs, and 

fostered new regulations for entrepreneurship 

(IMF, 2013, p. 6). 

Methodology: Case Study of Spain 

 

What remains is for us to comprehend how the 

debt crisis has influenced ES's RE policy. 

Current economic distress has made ES's 

government designate fewer resources to its RE 

sector, putting the EU 2020 goals further from 

reach. This case provides abundant information 

on the relative success of RE sector promotion 

and growth, the current economic climate under 

debt distress, and the monitoring of RE sector 

growth to meet the EU 2020 goals. 

 

Utilizing an embedded design, we can 

focus attention on ES's changes in its legal 

framework, financial approach, and energy 

impact, and in the social and environmental 

conditions ES's energy policy produces. We 

compare two different time periods: the year 

before any evident financial distress in ES 

(2006) and the year following ES's state of 

financial distress (2013).The conceptual 

framework utilizes the debt overhang theory. It 

states that high external debt levels will affect 

macroeconomic stability, political stability, 

investment, interest rates, capital flight, poverty, 

consumption, and productivity. These 

disincentivize investment in ES's RE sector. We 

will show how this theory can help us understand 

the changes that occurred in ES's energy sector. 
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Impact of the Debt Crisis:  

 

ES's structural adjustment agenda has three 

pillars: the restructuring of credit institutions, the 

culmination of an ambitious fiscal consolidation 

process, and progress in structural reforms 

(Banco de España, 2012, p. 21). In response, the 

government has approved measures to cut 

money designated to the RE industry, since it is 

financed by debt, not taxes or citizens' electricity 

bills. This has changed ES's legal framework, 

macroeconomic outlook, energy outlook, and 

social and environmental conditions.  

Legal Framework 

 

The state regulates the final prices of electricity 

to homeowners, industries, and the commercial 

sector. Utilities in ES can raise in any given year. 

Politicking in this area creates a gap between 

what utility companies charge their customers 

and what utility companies pay to produce 

electricity. The net result is a debt that ES's 

government assumes as its own. The tariff deficit 

is an energy debt of 30 billion euros. That debt is 

still pending payment. 

 

The government obliges the electricity 

sector to buy electricity from RE projects as a 

priority. The feed-in tariff system promotes 

investment in the RE industry. It also establishes 

a premium option that offers a bonus on top of 

the prevailing electricity price.  

 

ES is a world leader in RE generation and 

equipment manufacturing. The country utilizes 

FITs as an instrument to promote RES-E. FITs 

are price-based policies which set the price to be 

paid for every RE-produced kWh generated (in 

the form of guarantee premium prices), as well 

as a purchase obligation on utilities (supply 

companies or grid systems). Costs are borne 

either by consumers or by the public sector. 

 

According to del Río & A. Gual (2007, p. 

998), since 1980 to 2003, there has been 

continuity and stability in legal RES-E 

promotion, but it has later suffered a reversal 

after the financial crisis and debt crisis. This can 

be made apparent with the differences in 

legislation relevant to renewable electricity.  

 

The International Energy Agency shows 

that there have been thirty-six (36) normative 

changes in the RE sector. They consist of laws 

and ministerial decisions. Between 1999 and 

2007, there were thirteen (13) key elements 

regulating the industry. After 2008, and to the 

present, there have been twenty-three (23) new 

regulations introduced that modify previous 

rules in most cases. These affected the prices 

offered to RE technology, modifying the 

profitability of ES's RE industry. 

 

ES's government, due to financial 

distress, has deemed the FIT allocated to wind 

power and other incentives to promote RE 

excessive for its current budget, leading to 

important savings and making substantial new 

market structures. 

  

In response to the crisis, the government 

has passed a number of highly contested 

measures to rein in costs, including retroactive 

changes to existing solar contracts (Robinson, 

2012). This decision has stirred up protests from 

the solar industry and from investors worldwide, 

and a wave of lawsuits are already in the works 

to counter the government’s plans (E3 Analytics, 

2011). This reduced investment in the sector by 

68% in 2012. 

 

Macroeconomic Impact 

 

ES's economic contraction has meant a fall in 

consumption of energy due to lower economic 

activity and foreclosures of businesses and 

industries.  
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 The U.S. Energy Information 

Administration's (EIA's) statistics confirm that 

lower economic activity has generated lower 

energy demand; from 2007 to 2013, the energy 

demand has decreased 11.4%. In 2007 ES’s total 

energy consumption was 6.7351 quadrillion 

BTU. In 2012, it was 5.9665 quadrillion BTU. 

 

RE contributes to the GDP growth, 

export earnings, net fiscal contributors, 

investment in R&D, and lower energy prices. In 

2012, the sector represented 1% of Spains GDP, 

10.563 trillion euros. Despite receiving subsidies 

from 2005 to 2012, ES has been a net fiscal 

contributor. In 2012, ES's (ibid.) RE sector was 

a net fiscal contributor with 569 million euros. 

The sector also contributed to a positive trade 

balance, since it entailed net exports of 724 

million euros (APPA, 2013).Another positive 

contribution of the RE industry comes in 

resources it invests in R&D, 4.23% of its total 

contribution to the GDP in 2012 (313 million 

euros). Its total contribution to the GDP is well 

above the mean of 1.3% that ES invested in 

R&D that same year. The production of 

renewable energies has helped lower the price of 

MW per hour. This cheapened daily market 

prices, costing approximately 18 euros per MWh 

and in total represent a savings of 4.056 billion 

euros to the economy. 

 

The Energy Impact 

 

RES-E generators could have chosen one of two 

alternatives before the crisis: a) a fixed premium 

(on top of the electricity market price) or b) a 

fixed total price (fixed feed-in). The premium in 

(a) had been updated annually since 1999, but 

the government, in line with the variation in the 

average electricity sale price, applied the total 

sum of the market price plus the premium.  

 

 

                                                           
3 Gross inland consumption of energy divided by 

GDP (Kg of oil equivalent per 1000 Euros 

 The choice (b) also adjusted annually, 

allowed generators to know their revenues 

would grow regardless of changes in market 

price. 

 

ES’s FITs were successful in promoting 

wind and solar energy projects. FITs, however, 

are but one factor influencing the deployment of 

RES-E. Administrative procedures, grid 

connections, corruption, and trust also play 

roles.In 2013, ES represented more than 19% of 

the total wind energy installed in Europe, 22,959 

MW of 117,289 MW. That same year, wind 

energy installations decreased by 84%. Most 

wind energy investments are moving abroad. 

This situation comes in response to the halt in 

new RE subsidies in ES. This not only threatens 

jobs and investment in the RE industry, but risks 

ES's companies no longer being competitive 

leaders in that sector.ES’s shared energy in gross 

final energy consumption was 14.3% in 2012. A 

slowdown of this share implies increased energy 

independence from traditional sources like coal, 

natural gas, petroleum, and nuclear energy. The 

energy intensity3 of the economy was 136.4 that 

same year.The APPA estimates that, from 2000 

to 2012, it grew 37.8%, while the demand grew 

2.4% (APPA, 2013, p. 121). 

 

Fulfillment of directive 2009/28/EX of 

the European Parliament asserts that ES has to 

have at least 20% of its gross final consumption 

come from renewable sources. The report from 

Ecofys Consultancy for the European 

Commission explained that ES's changes in its 

legal framework from 2010 to 2012 undermined 

investors’ confidence and will affect its RE 

sector's growth rate. The most optimistic 

simulation tool shows that ES will not reach the 

EU 2020 targets and will only reach 17.15% 

(Ecofys, 2012, p. 66). This report did not 

consider the latest RE sector reform, Royal 

Decree-Law 2/2013. 
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Which limits increases on the tariff 

according to the consumer price index and 

eliminates premiums, aggravating the sector 

with more regulatory instability. 

Social and Environmental Conditions 

 

The Flash Eurobarometer 360 of the European 

Commission published that 81% of Spaniards 

believed that the future energy options should 

support renewable energies. Public support for 

RE should be considered in the elaboration of 

ES's energy matrix plan (APPA, 2013). 

 

Ecologically speaking, renewables 

significantly combat climate change. RE 

technologies are becoming more competitive 

compared to wholesale electricity prices, but 

their continued growth hinges on subsidies to 

facilitate development and drive further cost 

reductions.The RE sector prevented the 

importation of 13,480,857 tons of oil (TOE), 

preventing the emission of 36,745,548 tons of 

CO2 into the atmosphere in 2012. This is 

equivalent to 2,429 million euros in savings on 

imports. From 2005 to 2012, estimates state that 

renewables prevented the emission of more than 

215.5 million tons of CO2, equivalent to 3.095 

trillion euros in associated savings. It also 

prevented the emissions of 171,752 tons of NOx 

and 322,874 tons of SO2.ES had a very high 

unemployment rate in 2013. Its RE sector has 

also experienced job losses since 2008 (the 

sector's employment peak). In global terms, the 

sector's workforce decreased 17% in from 2008 

to 2012, from 137,522 to 113,899 people. A 

report of ES's Renewable Energy Association 

(citation) stated that 54,938 jobs are created 

directly by the sector, and 58,961 indirectly.The 

economic crisis has also reverted the tendency to 

substitute energy consumption from highly 

contaminating sources, which are cheaper. ES’s 

coal consumption increased 98.5% from 2010 to 

2012.  

 

The consumption went from 15.9295 

million short tons in 2010 to 31.635 million short 

tons in 2012. The reasons behind this increase 

were the introduction of subsidies to coal and 

preferential access of the wholesale power 

market to coal-powered generators (EIA, 2014). 

 

Conclusions 

 

ES’s fulfillment of the EU 2020 goals to reach 

20% of its final consumption from RE sources 

was compromised once ES's government 

adopted measures to reach fiscal and debt 

sustainability. The legal framework, the 

macroeconomic outlook, the energy outlook, 

and the social and environmental situation has 

been affected by the debt crisis.The present legal 

changes that regulate the sector have created 

legal insecurity, weakening investors’ 

confidence and the profitability of existing RE 

projects. The growth rate of the RE sector faces 

a bleak future once energy demand increases. 

The renewable share of total energy 

consumption will be lower in coming years if 

changes are not made and re-establish 

confidence among investors. 
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Annex 1 Spain Economic Growth and  

       Government Budget Balance 

 
Source: (Datastream International, 2014c) 

-12%

-10%

-8%

-6%

-4%

-2%

0%

2%

4%

-6%

-4%

-2%

0%

2%

4%

6%

8%

1
9

8
0

1
9

8
3

1
9

8
6

1
9

8
9

1
9

9
2

1
9

9
5

1
9

9
8

2
0

0
1

2
0

0
4

2
0

0
7

2
0

1
0

2
0

1
3

ES GDP, PPP USD, REAL (%YOY) SADJ

ES GOVERNMENT BALANCE, MAASTRICHT
DEFINITION, % OF GDP NADJ



197 

Article                                                                                                                   ECORFAN Journal 

REGIONAL DEVELOPMENT                                      December 2015 Vol.2 No.3 185-197 
 

 
ISSN-On line: 2444-3204 

ECORFAN® All rights reserved. 

 

 

VARGAS,Oscar René, RAMOS, María, GARCÍA, Lupe. Spain’s Energy Policy: 

Impact of the Debt Crisis in its Renewable Energy Sector Reaching the EU 2020 

Goals. ECORFAN Journal-Spain 2015, 2-3: 185-197 

Annex 2 Spain Debt and Bond  Yield      

       Interest rates 

 

Source: (Datastream International, 2014d) 
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Abstract 

 
Objectives and strategies have a significant relation with investor’s performance. In this research, we classified 

strategies and objects of individual investors in Tehran stock exchange during (2011-2015). Investor’s objectives 

divided to 5 groups such as financial capital growth, Building financial buffer, saving for retirement, hobby and 

speculation. Then their strategies classified in 3 conventional strategies: fundamental, technical and heuristically. 

Finally according to behavioral characteristics like risk taking, aspiration levels and over confidence we tested 

relation among these objectives and strategies with their investors’ performance.  

 

 Results show that behavioral characteristic of investor’s has a significant effect on objectives and investing 

strategies and their performance. There is a relation between aspiration level and risk taking with investor’s 

objectives, especially there is a strong significant relationship for investors whose object is makes capital grow 

and investors with technical strategy, has higher aspiration and risk taking level but the average yield of this 

approach is lower than average yield of fundamental strategy 
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Introduction   

 

In these paper we examined what are the 

differences between the investors in terms of 

their personal characteristics, what are their 

specified objectives, what are their investment 

strategies, and what are the effects of these 

factors on their performance. Graham et al 

(2009) believe that knowing these factors makes 

it possible to elaborate a vast range of personal 

characteristics, strategies, and objectives of the 

investors. Statman (2002) believes that 

behavioural preferences play an important role 

in choosing the stock portfolio. The portfolio 

choice of the investors and, consequently, their 

performance is influenced by characteristics 

such as ambition, hope, fear, and narrow framing 

in dealing (transaction) decisions. Crossly & 

Browning (2001) found out that in case of 

encountering different investment opportunities 

it is important to realize the investors’ 

differences in a triangular relationship between 

the decisions made by them, the process which 

lead to these decisions, and the consequence of 

the investment performance. Recognizing the 

invisible differences in the individual level of the 

investors might help discovering the extensive 

behavioural abnormalities demonstrated by 

them while making the investment decisions 

(Graham et al, 2009).  

 

 Heckman (2001) and Pennings & Garcia 

(2009) express that knowing the type of choice 

and behaviour of the investors in the financial 

market requires discovering the invisible 

variables like their preferences and beliefs. 

Recognizing the difference in the individual 

level can help perceiving the factors which cause 

theses behavioral abnormalities. Also Lee et al 

(200*) believe that these difference haven’t been 

much used to explain and justify the investors’ 

decision-making or performance.  

 

 

 

 Muralidhar (2016) believes that applying 

the behavioural financial and the modern 

portfolio theory can prevent us from merging the 

investors’ objectives, as the focal point and main 

center of their investment and savings, with the 

analyses. Shefrin & Hoffman (2011) examined 

the information obtained from a questionnaire 

research in order to achieve a better perception 

of the relationship between the investors’ 

decisions, the processes which lead to these 

decisions, and the performance consequences. 

 

 The main theme of the present research 

focuses on the investors’ difference and its role 

on their behaviour and seeks to answer questions 

such as “what are the differences between the 

investors in terms of their investment general 

objective and their attitude toward risk, 

aspiration, and overconfidence?”, “what 

strategies do they take?”, “is there any 

significant meaningful difference between the 

investment strategies in terms of their 

efficiency?”, and “is it possible to suggest an 

appropriate pattern to the investors proportionate 

to their strategies?”.  

 

 In this paper we present the research 

hypotheses and theoretical fundamentals in the 

first section and the research methodology and 

data extraction in the second section. The third 

section includes the research model and 

discussions related to the simulation of market 

with regard to the theoretical fundamentals. The 

findings and the results of the research are 

presented in the fourth and fifth sections 

respectively.  

 

Literature 

 

The present research is particularly focused on 

the theories of the investors’ individual behavior 

in terms of the behavioral characteristics and 

effect of such behavior on the investment 

objectives.  
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 Researches performed by Barber & 

Odean (2001), pointing out the role of the 

investors’ behavioral and, especially, 

overconfidence characteristics, emphasize on 

the role of individual views and beliefs asking 

why some of the investors are too optimist and 

have too audacious predictions. Kahneman et al 

(1991) concluded that if the investors have so 

much confidence on their own skills in choosing 

their stocks that assume it improbable to get 

repentant in future, then they will achieve highly 

desirable evaluation of their portfolio and will 

make more audacious predictions besides having 

the ability to overcome the bias governing their 

decisions.  

  

 Camille & Eleonore (2014) and Lopez 

(1987) believe that in risky situations the 

individual’s aspiration level is used by the 

decision-maker as a predetermined pattern to 

accommodate the efficiency results with their 

needs level. Diecidue & Van de Ven (2008) 

consider the aspiration level as related with the 

results of financial decision-making, so they 

conclude that in case of encountering a financial 

decision the investor, consistent with the 

aspiration level, regards not only the risky 

projects but also the probability of failure and 

success in the investment. Therefore, in the 

present research, we categorized the behavioral 

characteristics in three groups as risk-taking, 

aspiration, and overconfidence; then, we tested 

whether a meaningful relationship exists 

between the investors’ aspiration level and their 

risk-taking level or not.  

 

 Another area to be investigated in this 

research is the investors’ objectives and 

motivation for entering the capital market. 

Shefrin & Statman (2000) believe that the 

relationship between the investors’ objectives 

and its effect on choosing the investments 

options, in case of no-confidence situation, is 

defined in the focal point of Lopez’s risky choice 

two-factor theory.  

 The first factor is focused on the financial 

buffer and security objectives and the second 

one focuses on the investment potentials. 

Camille & Eleonore (2014) believe that the 

investors choose their stock portfolio consistent 

with their aspiration level; while, according to 

Lopes’s behavioral theory they assume their 

portfolio as a pyramid of assets. The lower layer 

indicates the tendency toward security and using 

low-risk stocks and the upper layer includes 

assets with higher risk and higher efficiency 

potential. So based on these theories, we 

classified the investors’ objectives with regard to 

their preferences into five groups as financial 

buffer, capital growth, saving for retirement, 

hobby (entertainment), and speculation, and then 

tested some related hypotheses. We thought 

about what kind of investment strategy for 

choosing the transaction and investment option 

is taken by those investors whose objective is to 

achieve capital growth and financial buffer.  

 

 Ravindra Jain et al (2015) found out that, 

under pressure of some behavioral mistakes, the 

investors make unreasonable decisions and thus 

achieve weak return and efficiency. Numerous 

studies have been done on applying specified 

investment strategies in most of the organized 

stocks markets. Many of these studies figured 

out that applying specified transaction strategies 

can increase the return of exchanges and stocks. 

Among these researches, Shefrin & Huffman 

(2014), and Lewellen & Lease & Schlarbaum 

(1980) are the most well-known ones. In their 

researches, they classified the investment 

strategies into technical, fundamental, and 

heuristic analyzers and professional 

consultation. In the present research we made 

some hypotheses in order to figure out that 

which strategy is chosen by each of the 

investors, in each category of the objectives and 

behavioral characteristics. Aimed to achieve the 

research goals, we classified the investment 

strategies fundamental, technical, and heuristic 

strategies and used them as the basis for 

classifying the investors.  
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 In this research we presented a new 

innovation. In fact, we could provide the 

investors with an appropriate pattern through 

simulating the market investment strategies and, 

besides, we could evaluate the simulation results 

by comparing them with the average stock index 

return and the questionnaire return. Steps and 

results of this innovation will be discussed in 

following sections.  

 

Data and Methodology 

 

The present research is among a few studies in 

which the researcher collects the data required 

for evaluating the study objectives through two 

information sources, namely research by 

questionnaire based on determination of the 

investors’ behavioral characteristics and 

statistical test of simulating the investment 

strategies, and thus can present a pattern 

appropriate for any category of the investors. To 

test the research hypotheses, the present research 

uses descriptive statistics for examining the 

demographic aspects and inferential statistics for 

analyzing the data and testing the hypotheses. In 

this research we used one-sample t-test, simple 

linear regression, and one-way analysis of 

variance (ANOVA) for testing the research 

hypotheses. After determining the existence or 

lack of difference between the averages of the 

tested groups, the LSD test was used to 

determine which groups have meaningful 

difference. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Variable Range  Frequency Abundance % 

Age  

Lower 

than 20 
0 0.0% 

Between 

20 to 25 
31 9.0% 

Between 
25 to 35 

169 49.3% 

Between 

35 to 50 
104 30.3% 

More than 

50 

 

37 10.8% 

Educational level 

Diploma 

or less 
19 5.5% 

Associate 

degree 
12 3.5% 

Bachelor 

degree 
67 19.5% 

Master of 

science 
184 53.6% 

Ph.D. 
candidate 

or Ph.D. 

or higher 

45 13.1% 

 
Table 1 Frequency and educational level of respondents. 
 

 In order to examine the collected data 

about the investors’ behavioral characteristics 

including risk-taking, aspiration, and 

overconfidence, and the investment objectives in 

the capital growth, financial buffer, saving for 

retirement, and speculation groups, and also the 

investors’ chosen strategies based on the 

heuristic, technical, and fundamental analysis, 

we tried to gather a sample of 343 individuals of 

the capital market activists by distributing the 

Shefrin & Huffman standard questionnaire with 

regard to Graham et al theories. Through 40 

categorized questions we could examine and 

extract the investors’ strategies, objectives, and 

characteristic aspects. 

  

 Results from descriptive statistics of the 

respondents indicate that more than 90 percent 

of those participating in this survey has a 

bachelor's degree, master's degree and Ph.D. and 

most of them are relatively expert investors and 

in the age range of young and experienced that 

adds to the credibility of the results and 

significance of this study.
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 Cronbach Alpha was used to measure the 

questionnaire reliability; since the analysis of 

Cronbach Alpha yielded 0.879 and is higher than 

70% thus the general reliability of the 

questionnaire is acceptable.  

 

Objectives Number Average 
Standard 

deviation 

Mean 

rank 
Rank 

Capital growth 343 4.379 0.847 4.390 1 

Financial buffer 343 3.579 1.005 3.420 2 

Saving for 

retirement 
343 3.010 1.083 2.740 3 

Speculation 343 2.793 1.039 2.460 4 

Entertainment 

(hobby) 
343 2.291 1.066 1.990 5 

 

Table 2 Friedman test for investment objectives ranking 

 

 Since t tests, simple linear regression and 

analysis of variance are of parametric tests 

which their utilization requires assumptions 

about population parameters that one of these 

main assumptions is the normality of the used 

data in these tests so Kolmogorov–Smirnov test 

is used to assess the normality of the main 

variables of research before conducting and 

analyzing tests. Cronbach’s alpha was obtained 

0.879 for questionnaires’ stability.  

 

K-S Confidence 

level 
Variable 

0.029 0.95>  Overconfidence 

0.027 0.95>  Ambition 

0.04 

 
0.95>  Risk-taking 

 
Table 3 Kolmogorov-Smirnov test values 

 

 According to Table 3 all values of 

Kolmogorov-Smirnov test are less than 0.05 

which the normality assumption of data at the 

significance level of 95 percent is accepted.  

  

 The ranks average in the table of the 

ranks average is consistent with results of the 

research performed by Roudposhti et al (1389).  

  

 The responder regarded the most priority 

(preference) and importance to investment 

growth, financial buffer (security), saving, 

speculation, and hobby respectively. 
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Fundamental 343 3.656 0.7263 0.0392 3.579 3.733 2.45 1 

Technical 343 3.067 0.791 0.0427 2.983 3.151 1.86 2 

Heuristic 343 2.959 0.7462 0.0403 2.88 3.038 1.70 3 

Total 1029 3.227 0.8141 0.0254 3.178 3.277   

 
Table 4 Friedman test for investment strategies ranking 

 

 In terms of frequency, more than 50% of 

the capital market activists and responders had 

chosen the fundamental strategy, 26% had 

chosen the technical strategy, and about 16% had 

chosen the heuristic strategy as their strategy.  

 

 After collecting and analyzing the data 

obtained from questionnaire the new 

classification of the capital market active 

investors will be presented. In this classification, 

every individual’s behavioral characteristics will 

be recognized proportionate to the investment 

strategies and objectives; thereby, results of the 

statistical test and hypotheses test will 

demonstrate that every investor, by choosing a 

specified strategy for his investment, would 

accept what range of objectives and behavioral 

errors such as risk, aspiration, and 

overconfidence.  
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Model for evaluation of the behavioral 

portfolio choosing strategies 
 

Later in this research, in order to evaluate the 

investors’ performance, we will require their 

trading data extraction which, in this particular 

case, Shefrin & Huffman (2014 & 2011) studies 

are based on the online trading real data. 

However, in the Iranian capital market, with 

regard to the difference of return measurement 

methods and measurement time, numerousness 

of brokers, possibility of using multiple online 

codes and brokers, confidentiality of the users’ 

information, and insufficiency of the online data, 

the researcher has attempted to extract the 

capital market data for simulating the stocks of 

active companies in capital market in heuristic, 

technical, and fundamental groups in order to 

achieve the individuals’ trading data in the 

Iranian capital market; because the investors 

choose the stocks whose features are consistent 

with their chosen strategy. For example, an 

investor whose investment strategy is 

fundamental he seeks to find stocks with strong 

fundamental features in the capital market but a 

technicality investor, by testing previous prices 

and future trade volume, predicts the prices and 

specifies the opportunities of purchase and sales 

through assessing the range of market 

oscillations (John Murphy, 1999).  

 

Simulation of investment strategies   
 

In the present research in order to simulate the 

capital market investment strategies, to extract 

risk and return for evaluating the performance of 

each investment strategy, and to extract the 

infrastructural data of financial statements, risk, 

and return of the stocks of active companies in 

Tehran Stocks & Exchange Market.  

 

 

 

 

 

 

Simulation of fundamental portfolio  
 

There are various models for extracting the 

fundamental companies’ stocks but in this 

research we regarded the financial health of 

companies, taken from Altman model (1983), as 

the basis of choosing.  

 

 This model specifically focuses on 

operating profit, asset, market value, and 

liability reimbursement ability; thus it is used to 

recognize those stocks with desirable status and 

financial statement and high financial power. 

This model is called Altman-Z model. 

 

z = 2/4+x11/3+x21/6+x33/x51+x40  
In this model:  

x1:  Ratio of gross working capital to assets, 

x2:  Ratio of accumulated profit to assets,  

x3:  Ratio of operating profit to assets,  

x4:  Ratio of the stocks’ market value to liabilities 

x5:  Ratio of sales to assets.  

  

The definition domain of Z is introduced as 

follows:  

 

 If Z<81 the financial health is low; if 

1.81≤Z≤2.99 the financial health is medium, and 

if Z≥2.99 the fundamental variables are strong 

and the financial health is high. The researcher 

has selected the value domain of Z above 2 in 

order to choose the stocks with medium to high 

financial health.  

 

Simulation of technical portfolio  
 

As for companies with technical features, 

recognizing and purchasing the chosen stocks 

was done using AMIBROKER software and 

one-filter programming. In this section, common 

and conventional indicators of the technical 

analyzers have been chosen for filtering, and 

validity of this method had been evaluated and 

confirmed based on a group of experts and five 

technical experts. The portfolio choosing filter 

has been compiled as follows:  
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Buy=(Cross(TEMA(Close,5) ,MA(Close,5)) AND 

TEMA(Close,5)> MA(Close,5))  

 

OR (Cross (RSI, (14),30) AND RSI(14)>30) OR 

Cross(CCI(14),-100) 

  

OR (StochK(15)<30 AND 

Volume>MA(Volume,15)) OR 

Volume>MA(Volume,15); 

 

 In this filter which is programmed for 

AMIBROKER software, TEMA stands for 

“Triple Exponential Moving Average 

Oscillator”, CCI stands for “Commodity 

Channel Index” (comparing the current price 

level with average price), StochK stands for 

“Stochastic Oscillator” (a momentum index 

which indicates the resistance and support 

points), MA stands for “Moving Average”, and 

RSI stands for “Relative Strength Index”.  

 

Simulation of heuristic portfolio  
 

The trading volume filter was used to extract 

stocks of the companies with heuristic features; 

this means that stocks having the highest trading 

ratio compared to their weight (compared to the 

capital or number of the stocks) in choosing date 

were evaluated as stocks which have high 

attractiveness and the stockholders have more 

tendency to buy them in the trading day.  

 

𝑥 =
𝑡𝑟𝑎𝑑𝑖𝑛𝑔 𝑑𝑎𝑦 𝑣𝑎𝑙𝑢𝑒

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑠ℎ𝑎𝑟𝑒
 

  

 After extracting and classifying the 

stocks in defined strategies, the researcher will 

be able to calculate the risk and return of each 

share using RAHAVARDNOVIN software and 

then allocate it to each portfolio.  

  

 In order to achieve more accommodation 

between the return reported in the questionnaire 

and the simulated market real data, the high-risk 

and low-risk stocks in each portfolio were 

determined and classified for each strategy.  

 To do this, using quartiles, the stocks in 

the first and fourth quartile ranges were 

recognized, respectively, as high-risk and low-

risk shares. According to table-5, the 

performance resulted by the simulated market 

strategy was compared to the responders’ 

strategy thus the researcher could evaluate and 

compare the performance of these two databases 

(according to table-6) with the performance of 

the Stocks Average Index. The obtained results 

indicate that the simulation model’s return 

demonstrates a better performance compared to 

Tehran Stocks Average Index. 

 

 
Table 5 Difference of return between market 

simulation strategies and investors’ strategy   

 
Return of simulated strategies Result Return of responders in questionnaire 

Strategy Year 
Risk 

range 

Simulated 

return 
Difference 

Responders’ 

return 

Risk 

range 
Year Strategy 

Technical 

89 
Low-

risk 
5.3 14.1 -8.8 Low-

risk 89 

Technical 

High-

risk 
113.0 114.0 -1.0 High-

risk 

90 
Low-

risk 
-39.3 60.6 21.3 Low-

risk 90 
High-

risk 
42.6 10.1 32.5 High-

risk 

91 
Low-

risk 
-30.5 -50.3 19.8 Low-

risk 91 
High-

risk 
46.7 23.1 23.6 High-

risk 

92 
Low-

risk 
70.8 42.6 28.1 Low-

risk 92 
High-

risk 
249.8 203.7 46.1 High-

risk 

93 
Low-

risk 
-52.1 -104.6 52.5 Low-

risk 93 
High-

risk 
53.6 -18.9 72.5 High-

risk 

Fundamental 

89 
Low-

risk 
6.6 -3.3 9.9 Low-

risk 89 

Fundamental 

High-

risk 
99.7 96.6 3.1 High-

risk 

90 
Low-

risk 
-10.9 -42.8 31.9 Low-

risk 90 
High-

risk 
74.6 35.1 39.5 High-

risk 

91 
Low-

risk 
-19.9 38.5 18.6 Low-

risk 91 
High-

risk 
82.2 59.9 22.3 High-

risk 

92 
Low-

risk 
38.8 2.0 36.8 Low-

risk 92 
High-

risk 
181.0 131.6 49.4 High-

risk 

93 
Low-

risk 
-46.1 -96.4 50.3 Low-

risk 93 
High-

risk 
39.2 -58.7 98.0 High-

risk 

Heuristic 

89 
Low-

risk 
-3.5 -15.9 12.4 Low-

risk 89 

Heuristic 

High-

risk 
131.9 135.0 -3.1 High-

risk 

90 
Low-

risk 
-33.1 -56.4 23.3 Low-

risk 90 
High-

risk 
78.7 48.9 29.8 High-

risk 

91 
Low-

risk 
-46.1 -68.7 22.6 Low-

risk 91 
High-

risk 
95.9 75.3 20.6 High-

risk 

92 
Low-

risk 
52.4 18.1 34.3 Low-

risk 92 
High-

risk 
235.1 205.9 29.1 High-

risk 

93 
Low-

risk 
-58.9 096.4 37.5 Low-

risk 93 
High-

risk 
53.18 06.11 59.3 High-

risk 
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Table 6 comparison of market simulation strategies with 

Tehran Stocks & Exchange Market Average Index   

 

Research findings  
Results show that, with regard to the test 

statistic, F equals 10.048 and the significance 

level of the test is equal to 0.000 thus H0 is 

rejected; that is, the average overconfidence of 

those investors who apply fundamental strategy 

is equal to technical strategy but more than 

heuristic strategy.  

  

 Moreover, testing the investors’ risk-

taking level showed that F test statistic value is 

4.39 and significance level of the test is 0.013; 

thus, there is a meaningful difference between 

the fundamental, technical, and heuristic 

investors in terms of risk-taking level such that 

the technical-analysis-based investors show 

more risk-taking level compared to fundamental 

and heuristic investors. These findings are 

inconsistent with findings of Shefrin & Huffman 

(2011) since they believe that investors who are 

based on fundamental analysis have more 

aspiration and trading turnover, take more risk, 

have too much overconfidence, and demonstrate 

better performance compared to the technical-

analysis-based investors.  

  

 

 

 

 

 As for the aspiration level, the research 

results are not consistent with Shefrin’s results. 

This study shows that the technical analyzers’ 

aspiration level is much more than that in 

heuristic and fundamental ones. With regard to 

the significance level, the analysis of variance 

shows that there is a meaningful relationship 

between heuristic, technical, and fundamental 

investors in terms of aspiration level; 

furthermore, the average aspiration of the 

technical analyzers is more than the other ones.  

  

 The descriptive analysis and Friedman 

test results for investors’ objectives show that 

the significance level of the test is 0.00 and, with 

regard to the average ranks obtained from the 

rankings average table, the responders have 

regarded the highest priority and importance for 

capital growth, financial buffer, saving for 

retirement, speculation, and hobby respectively.  

  

 Results obtained by Shefrin & Huffman 

(2014) show that investors with speculation 

objectives accept more aspiration and risk and 

consider themselves more progressed than those 

ones whose objective is building financial buffer 

or saving for retirement. However, regarding the 

results of hypotheses testing for investors’ 

objectives in the present research, the Pearson 

correlation coefficient is 0.168, the significance 

level is 0.003, and there is a meaningful positive 

relationship between the investors’ risk-taking 

and aspiration, that is, the higher the level of 

aspiration, the higher the level of risk-taking.  

  

 As for the relationship between the 

investors’ strategies and objectives, the obtained 

results show that since the value of F test statistic 

is 4.215 and the significance level is 0.028 thus 

different investors have different capital growth 

objectives. That is, capital growth objective in 

heuristic investors is less than that in 

fundamental and technical ones but no 

difference is observed between the technical and 

fundamental investors in terms of capital growth 

objective.  

Time Return Average Index Return Market Simulated Return 

Year 
3-month 

return 

Annual 

stocks 

index 

return 

Average 

stocks 

index 

return 

Technical 

return 

Fundamental 

return 

Heuristic 

return 

1389 

89.3 

0.85 

13.00 30.0 21.5 27.4 

89.6 29.00 53.6 44.4 55.1 

89.9 -2.00 1.6 2.7 3.3 

89.12 27.00 27.9 31.1 46.1 

1390 

90.3 

0.09 

6.00 9.4 12.3 9.3 

90.6 7.00 25.1 19.7 28.2 

90.9 -8.00 1.1 15.8 12.5 

90.12 6.00 7.1 26.8 28.7 

1391 

91.3 

0.45 

0.00 10.9 9.3 6.7 

91.6 2.00 1.5 11.6 21.2 

91.9 33.00 19.3 36.4 45.6 

91.12 6.00 15.0 25.0 22.5 

1392 

92.3 

1.05 

27.00 67.5 60.2 73.9 

92.6 27.00 59.2 43.0 57.5 

92.9 38.00 94.9 57.9 72.5 

92.12 -9.00 28.2 19.9 31.2 

1393 

93 

-0.21 

-8.00 11.2 0.3 11.9 

93.6 -2.00 12.4 17.6 9.9 

93.9 -3.00 24.6 21.0 28.0 

93.12 -11.00 5.4 0.3 3.3 

 



206 

Article                                                                                                                     ECORFAN Journal 

FISCAL                                                                              December 2015 Vol.2 No.3 198-210 
 

 
ISSN-On line: 2444-3204 

ECORFAN® All rights reserved. 

 

 

SHAHMANSURI- Esfandyar, RAHNAMAY ROODPOSHTi-Fereydon, NIKOUMARAM-

Hashem. Investment Objectives and Strategies in Behavioural Portfolio: Empirical study in the 

Iran capital market. ECORFAN Journal-Spain 2015, 2-3: 198-210 
 

 Besides, with regard to the significance 

level of the test (0.017), no meaningful 

difference is observed between technical and 

fundamental investors in term of financial buffer 

objective while the financial buffer objective in 

fundamental investors in less than that in the 

heuristic ones. Results show that those investors 

with heuristic strategy follow less financial 

buffer and capital growth objectives compared to 

the technical and fundamental investors but 

technical and fundamental strategies have no 

meaningful difference. So although there exist a 

positive meaningful relationship between the 

investors’ aspiration level and risk-taking level 

but this relationship is absent in the investors’ 

risk-taking and speculation objectives. On this 

basis, the results obtained in this research for 

risk-taking and speculation objectives are not 

consistent with the results of Shefrin & Huffman 

(2014) research.  

  

 In order to introduce an appropriate 

solution to investors for choosing portfolio in 

each of the above-mentioned strategies, the 

researcher has used Tehran Stocks & Exchange 

Market data for simulating the investment 

portfolios in for of three fundamental, technical, 

and heuristic strategies correspondent to the 

presented theoretical literature.  

  

 Considering the analyses performed for 

simulation of the heuristic, technical, and 

fundamental strategies of the Iranian capital 

market, the results show that the average return 

in the five-year period from 2011-2015 for 

simulated strategies with low risk-taking is less 

than the Average Stocks Index; however, the 

average return during the same time period for 

simulated strategies with high risk-taking is 

meaningfully more than the Average Stocks 

Index.  

 

 

 

 

 The three-month average return resulted 

by simulated strategies is more than the three-

month average return of the Average Stocks 

Index. Results obtained from evaluation of the 

returns announced by the responders, return of 

the market simulated model, and return of the 

Average Stocks Index indicate that the return of 

the simulated model with high risk can yield 

more return compared to the Average Index.  

 

Conclusions 

 

The analytical-descriptive results obtained from 

343 behavioral questionnaires related to the 

market activists show that, in terms of 

frequency, more than 50% of the responders 

have chosen fundamental strategy, and the 

technical and heuristic strategies have been 

chosen by, respectively, 26% and 16% of the 

responders. However results of Friedman test, in 

significance level 0.05, have shown that the 

responders regard the most importance and 

priority to the fundamental, technical, and 

heuristic strategies, respectively; but there is no 

meaningful difference between heuristic and 

technical strategies. Inconsistent with results of 

Shefrin & Huffman (2014), the obtained results 

indicate that the average of overconfidence and 

diversity of portfolios in fundamental strategies 

are equal to technical strategy and more than 

heuristic strategy; on the other hand, the 

technical investors demonstrate more risk-taking 

and aspiration level compared to the 

fundamental ones.  

  

 Results of testing the hypotheses in terms 

of investors’ objectives show that, consistent 

with Shefrin & Huffman (2011), there is positive 

meaningful relationship between aspiration and 

risk-taking levels but no meaningful relationship 

is observed between speculation and risk-taking 

level.  
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 The innovation of the present research is 

manifested in the results obtained from 

comparison of the capital market strategies 

simulated model with Tehran Stocks & 

Exchange Market Average Index. In this 

research, using simulation of the investment 

strategies in the capital market, we could create 

higher average return compared to Tehran 

Stocks & Exchange Market Average Index by 

choosing the high-risk portfolios.  

 

 General results obtained from testing the 

hypotheses show that the Iranian capital market 

enjoys a particular behavioral method among the 

investors with various investment strategies 

which affects their performance. But the 

simulation results indicate that if the investors 

use the simulated models and elaborated filters 

of the present study simulating the strategies, in 

case of choosing high-risk portfolio, they will be 

able to achieve higher and more desirable return 

compared to the Average Stocks Index.                 
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Appendix 1 High Risk and Low Risk V.S High Return 

Low Return of simulated Technical portfolio 

History 
Technical in high Risk  Technical in high 

Return 

8903 
H Risk 12.3 H Return 30.0 

L Risk 4.1 L Return 4.7 

8906 
H Risk 13.6 H Return 53.6 

L Risk 3.8 L Return 12.2 

8909 
H Risk 8.5 H Return 1.6 

L Risk 2.5 L Return -17.2 

8912 
H Risk 10.5 H Return 27.9 

L Risk 5.2 L Return 5.7 

9003 
H Risk 13.8 H Return 9.4 

L Risk 4.2 L Return -11.1 

9006 
H Risk 13.7 H Return 25.1 

L Risk 6.5 L Return -6.0 

9009 
H Risk 7.7 H Return 1.1 

L Risk 3.0 L Return -12.8 

9012 
H Risk 8.4 H Return 7.1 

L Risk 2.7 L Return -9.4 

9103 
H Risk 11.9 H Return 10.9 

L Risk 4.9 L Return -3.2 

9106 
H Risk 15.6 H Return 1.5 

L Risk 3.2 L Return -6.3 

9109 
H Risk 12.4 H Return 19.3 

L Risk 3.2 L Return -6.5 

9112 
H Risk 10.2 H Return 15.0 

L Risk 3.7 L Return -14.6 

9203 
H Risk 22.2 H Return 67.5 

L Risk 10.1 L Return 26.2 

9206 
H Risk 30.5 H Return 59.2 

L Risk 12.4 L Return 13.5 

9209 
H Risk 32.8 H Return 94.9 

L Risk 10.4 L Return 35.4 

9212 
H Risk 20.5 H Return 28.2 

L Risk 8.8 L Return -4.4 

9303 
H Risk 13.8 H Return 11.2 

L Risk 5.9 L Return -21.8 

9306 
H Risk 16.2 H Return 12.4 

L Risk 5.4 L Return -9.8 

9309 
H Risk 20.0 H Return 24.6 

L Risk 6.9 L Return -4.4 

9312 
H Risk 14.6 H Return 5.4 

L Risk 6.9 L Return -16.1 
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Appendix 2 High Risk and Low Risk V.S High Return 

Low Return of simulated Fundamental portfolio 

 

 

 
Appendix 3 High Risk and Low Risk V.S High Return 

Low Return of simulated Heuristically portfolio 

 

 

 

 

History 

Fundamental in high 

Risk  

Fundamental in high 

Return  

8903 
H Risk 12.2 H Return 21.5 

L Risk 3.3 L Return 1.8 

8906 
H Risk 13.9 H Return 44.4 

L Risk 4.7 L Return 10.8 

8909 
H Risk 9.1 H Return 2.7 

L Risk 2.8 L Return -11.8 

8912 
H Risk 10.4 H Return 31.1 

L Risk 3.1 L Return 5.8 

9003 
H Risk 9.6 H Return 12.3 

L Risk 3.2 L Return -1.8 

9006 
H Risk 11.7 H Return 19.7 

L Risk 3.9 L Return 0.2 

9009 
H Risk 14.3 H Return 15.8 

L Risk 4.3 L Return -8.6 

9012 
H Risk 11.9 H Return 26.8 

L Risk 4.5 L Return -0.8 

9103 
H Risk 9.1 H Return 9.3 

L Risk 2.7 L Return -5.8 

9106 
H Risk 15.8 H Return 11.6 

L Risk 2.3 L Return -6.2 

9109 
H Risk 18.0 H Return 36.4 

L Risk 4.2 L Return -0.7 

9112 
H Risk 17.7 H Return 25.0 

L Risk 4.5 L Return -7.2 

9203 
H Risk 17.9 H Return 60.2 

L Risk 7.1 L Return 15.5 

9206 
H Risk 24.4 H Return 43.0 

L Risk 7.8 L Return 9.3 

9209 
H Risk 21.4 H Return 57.9 

L Risk 8.9 L Return 21.0 

9212 
H Risk 15.6 H Return 19.9 

L Risk 5.7 L Return -6.9 

9303 
H Risk 9.9 H Return 0.3 

L Risk 3.8 L Return -16.3 

9306 
H Risk 11.7 H Return 17.6 

L Risk 4.2 L Return -8.0 

9309 
H Risk 16.8 H Return 21.0 

L Risk 5.2 L Return -5.7 

9312 
H Risk 10.3 H Return 0.3 

L Risk 3.6 L Return -16.0 

 

History Heuristically in high Risk 
Heuristically  in high 

Return 

8903 
H Risk 18.7 H Return 27.4 

L Risk 6.3 L Return 3.3 

8906 
H Risk 18.7 H Return 55.1 

L Risk 5.6 L Return 14.7 

8909 
H Risk 13.4 H Return 3.3 

L Risk 4.6 L Return -22.1 

8912 
H Risk 14.8 H Return 46.1 

L Risk 6.2 L Return 0.6 

9003 
H Risk 18.0 H Return 9.3 

L Risk 5.3 L Return -11.4 

9006 
H Risk 18.4 H Return 28.2 

L Risk 7.1 L Return 0.3 

9009 
H Risk 15.0 H Return 12.5 

L Risk 5.4 L Return -15.7 

9012 
H Risk 17.7 H Return 28.7 

L Risk 7.6 L Return -6.3 

9103 
H Risk 11.8 H Return 6.7 

L Risk 6.5 L Return -23.0 

9106 
H Risk 19.2 H Return 21.2 

L Risk 7.4 L Return -5.6 

9109 
H Risk 27.3 H Return 45.6 

L Risk 10.0 L Return -0.1 

9112 
H Risk 17.2 H Return 22.5 

L Risk 6.9 L Return -17.4 

9203 
H Risk 23.7 H Return 73.9 

L Risk 10.5 L Return 26.8 

9206 
H Risk 31.2 H Return 57.5 

L Risk 14.1 L Return 12.9 

9209 
H Risk 23.3 H Return 72.5 

L Risk 11.3 L Return 22.8 

9212 
H Risk 26.4 H Return 31.2 

L Risk 10.7 L Return -10.0 

9303 
H Risk 15.3 H Return 11.9 

L Risk 7.2 L Return -21.3 

9306 
H Risk 12.8 H Return 9.9 

L Risk 6.2 L Return -11.5 

9309 
H Risk 25.0 H Return 28.0 

L Risk 12.0 L Return -7.2 

9312 
H Risk 14.3 H Return 3.3 

L Risk 7.1 L Return -18.9 
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Abstract 

 

The National Water Commission (Conagua) was born on January 16, 1989 as a decentralized body of 

the Secretariat of Environment and Natural Resources, to address all matters related to the administration 

of national waters and their inherent public goods. The creation of Conagua is because the federal 

government recognized the strategic value of water, with the premise that a country without water, can 

not develop. The agencies that preceded it, were responsible for the construction of infrastructure 

required by the country; however, the task currently is the preservation of w ater, with the participation 

of the 3 levels of government and organized society. One of the guiding objectives of Conagua is 

"Preventing the risks arising from hydrometeorological events and attend to their effects." To address 

this guiding objective, the Local Address Conagua has been organized to address the meteorological 

contingenicas arising in Hidalgo, in coordination with the State Government; It has developed planning 

risk management. 
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Introduction 

 

Mexico because of its geographical location is 

vulnerable to various hydroclimatological 

extraordinary phenomena, especially to tropical 

cyclones, whose season formally starts on May 

15 for the Pacific Ocean and June 1 for the 

Atlantic; They conclude on November 30 on 

both coasts. 2016 14 Tropical Cyclones for the 

Pacific and 15 are forecast for the Atlantic. 

 

 In modern history, hurricanes are 

remembered by their magnitude and degree of 

destruction; in the case of Gilberto and Diana in 

the 80 that hit the coast of the Gulf of Mexico. In 

1997 Hurricane Pauline destroying important 

infrastructure in the states of Guerrero and 

Oaxaca, one year after Mitch was presented 

causing destruction in Chiapas was presented. 

2005 was an extraordinary season with 27 

systems (14 hurricanes and 13 tropical storms), 

some very intense as Emily, Katrina, Rita and 

Wilma category V, Dennis Category IV, and 

Mary and Beta Category III on the scale Zafiro-

Simpson; during this Season Seven cyclones hit 

directly on the coast of Mexico, Hurricane Emily 

and Tropical Storm Stan, both crossed the 

Yucatan Peninsula causing significant damage 

to the infrastructure of the city of Cancun and 

followed his career over the Gulf of Mexico, 

touching earth a second time on the coasts of the 

states of Tamaulipas and Veracruz. 

 

 In 1999, Tropical Depression No. 11, 

which remained semi-stationary interaction with 

the cold front # 5 was presented, prompting 

accumulated rainfall of 243 mm height, causing 

significant damage to the infrastructure of the 

Valley of Tulancingo. In 2007 Hurricane Dean 

brought large volumes of water and new account 

infrastructure damage were taken in the region 

of Tulancingo. In 2011 Hurricane "Arlene" that 

provoked strong presipitaciones was presented; 

however, there was extensive damage, as 

drainage infrastructure had been rehabilitated. 

 

  

 Derived from these events among others, 

the National Water Commission has gained 

experience in handling these emergencies. 

 

 Their participation in the care of 

emergencies in its field of competence, has been 

essential to prevent these increase their scale and 

focuses its activities on providing drinking water 

to the affected population, take actions sanitation 

and reconstruction of the infraestrutura of 

potable water to restore its operation, drainage 

and irrigation systems. 

 

 In recent years, Conagua has been 

transformed for the mandated activities 

efficiently and has defined its mission and vision 

as: 

 

Mission: 

 

"To manage and preserve national waters, with 

the participation of society to achieve 

sustainable resource use." 

 

View: 

 

"Being a regulatory and technical authority and 

promoting the participation of society and levels 

of government in water management body". 

 

 From 2006 Conagua has developed and 

strengthened its strategic planning, which has 

enabled it to clearly define its strategic 

objectives to be achieved. In this vein one of its 

objectives is to "prevent risks related to 

hydrometeorological events and attend to their 

effects." 

 

 In 1999, Tropical Depression No. 11 was 

parked off the coast of Veracruz, causing 

moisture penetration in the states of Veracruz 

and Hidalgo mainly causing heavy and intense 

rains for several days (from 4 to 7 October).  
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 For the particular case of the state of 

Hidalgo these occurred on the basins of the 

Metztitlán, Tulancingo and Avenidas river, 

causing damage among others to the city of 

Tulancingo and surrounding communities, as 

well as La Vega de Metztitlán and localities near 

the lagoon Metztitlán . Local Address Hidalgo 

Conagua, was coordinated with the State System 

of Civil Protection and other state and federal 

agencies of the executive, to develop actions to 

mitigate the impact of floods; subsequently, 

Conagua continued reconstruction and prenotion 

actions to minimize possible damage to the 

population to another extraordinary rain. 

 

 Local Address it assisted in a timely 

manner to the disaster zone was declared and 

therefore could be applied FONDEN resources. 

Drinking water systems that were rebuilt amount 

to approximately 76 at a cost of $ 2,581,717.00; 

and hydro-agricultural infrastructure Tula 

Irrigation District 003, 008 and 028 Metztitlán 

Tulancingo, with an investment of $ 

31,301,320.00 was also rebuilt. 

 

Risk management 

 

In order to be more efficient care 

hydroclimatological contingencies, is 

developing a program called "Planning for 

Emergency Management", where human and 

material resources are clearly established 

available to the Local Address Hidalgo, for 

situations emergency and prevention. 

 

 Formally technical-administrative 

groups responsible for coordinating and 

addressing, in the area of competence settled, 

possible emergencies Hydroclimatological 

named "Task Force", which is in charge of Local 

Director and Group Captain. 

 

 

 

 

 

 The staff assigned to each group depends 

on the magnitude of the emergency. 

 

 The team captain is responsible for 

coordinating preventive actions and actions 

during and after the event; he joined the inter-

agency group, whose leader is in command state 

governor, who presented the report occurred 

damage. 

 

 The operating group is responsible for 

information on the damage and present the 

respective Group Captain report. 

 

 The governing body has the 

responsibility to provide for the staff involved in 

emergency care has the necessary resources to 

perform the task. 

 

 Also, the task force has other areas of 

support: 

 

- Communication Systems 

- Drinking water production 

- Water supply 

- Assessment districts and irrigation units 

- Basic sanitation 

- Operation specialized emergency teams 
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Figure 1 Flowchart Workforce 

 

The group structure "Task Force" has also been 

organized according to the different regions of 

the state, considering the foreign facilities that 

comprise the Local Address: 

 

- Region Valle del Mezquital 

- Pachuca-Apan-Tizayuca Region 

- Huasteca region and Serrana 

- Region Tepehua-Acaxochitlán 

- Region Tulancingo-Metztitlán 

 

 Phase I called Surveillance, starts from 

June 1 and ends on November 30, during this 

stage the operation group monitors the 

hydroclimatological events, with information 

provided by the Division of the National 

Weather Service and with the help of satellite 

images, as long as there is not any system 

affecting the country, bulletins are issued every 

24 or 12 hrs. 

 

 

 Phase II called Early Warning starts at a 

cyclone in the Atlantic mainly that could 

approach the national territory, while it is more 

than 500 kilometers of national coasts, during 

which notices with information provided by the 

Branch issued detected National Weather 

Service every 6 hours. 

 

 Alert Phase III called Emergent, begins 

when a cyclone is 500 kilometers or less of the 

national territory, from the time notices are 

issued with information provided by the 

National Weather Service Branch every 3 hours; 

notices in the position of the cyclone, its possible 

path, prognosis and areas of possible effects is 

included. 

 

 The captain of the group, with the 

information collected informs the state board of 

civil protection, through its technical secretary, 

who is responsible for raising awareness of the 

arousal of public awareness and disseminating 

the recommendations before, during and after 

the phenomenon instance . Conagua also 

contributes with information provision and 

fostered a culture of prevention before 

extraordinary hydrometeorological phenomena. 

 

 The state board of civil protection is 

organized as follows: 

 

 

  
Figure 2 Organization of the State Council of Civil 

Protection 
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State characterization 

 

The state covers an area of 20,905.12 square 

kilometers, constituting 1.1% of the national 

territory and has 2'235,591 inhabitants of which 

50.7% are located in rural areas and 49.3% in 

urban areas. Hidalguense 94.7% of the territory 

is located in the hydrologic region 26 panuco and 

5.3% in the hydrologic region 27 Tuxpan-

Nautla, with an average annual rainfall of 821 

millimeters. 

 

 The state is divided into 84 

municipalities and 4,749 localities, of which 

4,643 are less than 2,500 inhabitants, 93 people 

between 2.500 to 20.000 inhabitants, 11 have 

between 20,000 to 50,000 inhabitants and 2 with 

more than 50,000. 

 

High-risk areas to extreme events 

 

As already he mentioned the Local Address has 

regionalized state based on the distribution of 

staff and infrastructure, but also in each defined 

region has established the type of risk that may 

occur. 

 

Huasteca region 

 

Flood 

(46) Orizatlán 

(32) Jaltocán 

(28) Huejutla de Reyes 

(26) Huazalingo 

(11) Atlapexco 

(80) Yahualica 

 

Tizayuca-Pachuca-Apan region 

 

Flood 

(69) Tizayuca 

(48) Pachuca 

(51) Mineral de la Reforma 

(22) Epazoyucan 

(83) Zempoala 

(72) Tlanalapa 

(61) Tepeapulco 

(08) Apan 

 

Actopan-Tula region-Ixmiquilpan 

 

Flood 

(30) Ixmiquilpan 

(50) Progress Obregon 

(54) San Salvador 

(03) Actopan 

(23) Francisco I. Madero 

(41) Mixquiahuala 

(05) Ajacuba 

(70) Tlahuelilpan 

(65) Tetepango 

(74) Tlaxcoapan 

(10) Atitalaquia 

(76) Tula de Allende 

 

Serrana region 

 

by mudslides 

(49) Pisaflores 

(40) The Mission 

(34) Lolotla 

(14) Calnali 

(20) Eloxochitlan 

(31) Jacala de Ledesma 

(62) Tepehuacan Gro. 

(18) Chapulhuacan 

(42) Molango de Escamilla 

(33) Juarez Hidalgo 

(81) Zacualtipan Angeles 

(36) San Agustin Metzquititlan 

(79) Xochicoatlán 

(37) Metztitlan 

(68) Tianguistengo 

(73) Tlanchinol 

(71) Tlahuiltepa 

 

Region Tepehua 

Flood and Mudslides 

 

(53) San Bartolo Tutotepec 

(27) Huehuetla 
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(04) Agua Blanca de Iturbide 

(60) Tenango de Doria 

(35) Metepec 

 

Vega region Metztitlan-Tulancingo 

 

Flood and Landslide 

(37) Metztitlan 

(12) Atotonilco el Grande 

(24) Huasca de Ocampo 

(45) Omitlán de Juárez 

(01) Acatlan 

(77) Tulancingo 

(02) Acaxochitlan 

(16) Cuautepec de Hinojosa 

 

Conclusions 

 

The experience gained by the   Local    Address 

Hidalgo       Conagua in emergency       care by 

extraordinary hidroclimatológios     phenomena 

has been very helpful and has      established an 

order for care, particularly through the creation 

of specialized groups in different tasks required 

implement in these situations, and according to 

the vulnerability of the geographic regions    of 

the state of Hidalgo. 

 

 It would be interesting       and  of great 

benefit carry out exchange   of        experiences 

among states that have attended     emergencies 

such as those             described and        submit 

vulnerability to the effect of         extraordinary 

hydroclimatological phenomena, in order      to 

enrich the strategies to be followed in       these 

situations and in involving the responsible   for 

state and municipal governments. 
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Abstract 

 

The present article is developed in the context in which the learning management platforms (LMS) 

implement standards that enable the integration of resources with educational content external to the 

system. The standard to be used for this type of content is SCORM which enhances the visual quality 

and interactivity of the study material on the LMS systems. The creation of the SCORM for the subject 

of basics of programming required the development of independent drives calls learning objects that 

incorporate multimedia elements, hypermedia, images and text, using the model ADDIE i settling in an 

LMS based on Moodle. The implementation will allow greater interactivity with study materials, 

evaluations and immediate feedback. It is concluded that the development of this type of educational 

materials based on the SCORM standard makes the teaching resources are dynamic, interactive, visually 

attractive and of specific content. 
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Introduction 

 

The use of ICTS and their adaptation to a 

learning online is a great challenge for designers 

of these courses within the educational 

institutions, due to this form of learning is a 

transformation of the traditional models, 

therefore requires knowledge of ICT tools, 

instructional design and some methodology for 

the development of digital educational materials. 

Through the development of on-line learning 

scenarios are given the opportunity to generate 

digital teaching educational resources focused 

on students, i.e. that all study materials together 

with activities are focused to attract the attention 

of the student, hold it and at the same go 

generating knowledge and raising their levels of 

competence. 

  

 These study materials should be visually 

attractive, interactive so that you can navigate 

through them in an intuitive way and with instant 

feedback, in addition to be flexible so that 

students can proceed at their own pace. 

  

 However, students in the area of 

computer science, as every professional in this 

branch are suggested to have programming 

knowledge and for this must be from conceptual 

elements that are provided through the 

foundations of the own programming, it is here 

where many of the students require educational 

materials that enable them to develop the 

necessary logic, creativity indispensable, 

confront challenges and challenges, to do this the 

teaching materials must contain features such as 

dynamic, interactive and visually appealing. 

 

 For engineering students learn a 

programming language proves to be a complex 

task due to the high demand of the logic, 

intellectual, creativity, dedication, long hours of 

study and experimentation required. 

 

  

 To achieve this requires not only the 

technology but the content development that 

comply with the aforementioned characteristics 

in addition to the monitoring of a methodology 

that ensures the good development of the 

contents. For educational materials that meet 

these requirements are required for external tools 

to the LMS systems, but which in turn are 

compatible with them. The standard to be used 

for the generation of this type of content is 

SCORM. 

 

 This article is structured in the following 

way: introduces the theoretical framework and a 

brief description of the SCORM standard. 

Continues with the development of the case 

basics of programming in the stages of design, 

construction of learning objects and evidence of 

the same in the Moodle platform, and ends with 

the results and conclusions. 

 

Theoretical Framework 

 

SCORM 

 

Content development under a standard as 

SCORM (Sharable Content Reference Model), 

which was an initiative of the United States 

Department of Defense has features such as 

accessible, reusable, multiplatform, dynamic 

and durable. In accordance with Preduelo (2004) 

SCORM divides the world of the learning 

technology in two fundamental components: the 

training platform (LMS) and interchangeable 

content objects (SCO - Sharable Content 

Objects-). The SCO become what is known as 

learning objects (LO). 

 

 A LMS platform that contains content or 

digital teaching educational resources based on 

SCORM offers both to the developers of the 

courses as well as users with a user-friendly 

environment that allows you to manage your 

own content and give a follow up to the students. 

For Akhshabi (2011) a SCORM must have two 

things: 
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1. All content in a single package or 

package. 

2. This content can run in real time and 

have exchange of information. 

 

The components of this model are three: 

 

1. Model of Agregation of Content (CAM), 

who is responsible for ensuring the 

format and procedures for the storage 

and retrieval of contents. 

2. Execution Environment, has the function 

of the definition of the API (Application 

Program Interface) for communication 

with the LMS system and the data model. 

3. model of sequencing and navigation to 

the presentation of a dynamic and 

interactive of the didactic content or 

material of study, houses the rules of 

sequence that has introduced the 

designer. 

 

 The SCORM integrates from LO, 

provides a solution that spans from the 

packaging, structure and labelling, passing 

through the communication and storage of 

information until the flow definition of the 

sequence of content (Blanco, 2011). 

 

 The entire contents of a SCORM is 

packaged in a package interchange file or in a 

file compression in zip format, the content can 

be integrated by a combination of the following 

types of components, 

 

1- Animations 

2- Pictures 

3- Videos 

4- Text 

5- Podcast 

6- Hyperlinks 

 

 

 

 

Learning Objects 

 

The LO are digital resources that have specific 

characteristics and to be able to develop them 

you must follow a methodology of instructional 

design. For Cortés (2009) a learning object is an 

informative content organized with a formative 

intentionality, it is also subject to some standards 

of cataloging that facilitate their storage, 

location and digital distribution and that can 

operate on different platforms of tele-training (e-

learning).  

  

 From the foregoing it establishes that the 

development of a go requires a technological 

part and another part teaching that implies a 

instructional design. Said Wiley (2003) that the 

central idea of learning objects is: the 

instructional designers can build small 

components of instruction (in relation to the size 

of a full course) that can be reused several times 

in different contexts of study. 

 

 It is important to highlight that the LO are 

independent and formed by small structures 

which must be composed of the following 

components: 

 

- Learning Objectives (they want to achieve in 

the student). 

- Informational content (information needed 

to achieve the goal). 

- Learning Activities (actions that must be 

performed by the student designed to achieve 

the goal). 

- Evaluation (allows the student to recognize 

the level of competence achieved). 

- Metadata (data that allow the search and 

accommodation of LO in a repository or 

bank of LO). 
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Learning Management System 

 

The OA are encapsulated in a zip file which is 

called SCORM and it is possible to manage it 

through LMS platforms like Moodle, 

Blackboard Dookeos, Edmodo, inter alia, 

allowing students to interact with the content. An 

LMS is an environment that allows 

communication between teachers and students 

that uses the web technology as a means of 

distribution of the contents, resources or study 

materials and activities to be developed by the 

student. Boneu (2007) said that the LMS 

(learning management system) provide an 

environment that enables the upgrade, 

maintenance and expansion of the web with the 

collaboration of multiple users.  

 

 Are oriented to learning and education by 

providing tools for the management of academic 

contents, allowing to improve the skills of the 

users of the courses and their 

intercommunication, in an environment where it 

is possible to adapt training to the requirements 

of the enterprise and the own professional 

development. 

 

ADDIE model 

 

Of agreement with Cortés (2009) internal 

organization of  LO, it should possess the 

necessary structural elements to perform a 

autonomous learning, which it does not 

necessarily mean that either alone, 

individualistic or that do not take into account 

that learning is a social construction, but that in 

the learning process takes an active part in one 

who learns and also that the LO has been built 

by people who have contributed their knowledge 

even when they are not physically in the moment 

of the delivery of the final product; in addition, 

that the LO is an educational content and as such 

is only a part of the process of which they also 

part the student and the teacher or tutor.  

  

 Therefore it should be borne in mind that 

for the development of LO is required of the 

pedagogical and didactic aspect of the study 

materials that promote the teaching content and 

achieve programming in students. 

 

 ADDIE is a model of instructional design 

that provides a sequence of steps for the 

development of LO, consists of the following 

stages: 

 

1- Analysis: It is the first step and where 

you should obtain information about the 

students, content and environment of 

training needs. 

2- Design: sequences and organize content, 

specifies how to learn. 

3- Development: production of materials. 

4- Implementation: implementation and in 

practice the materials with the 

participation of the students. 

5- assessment: Determine the points of 

improvement of the instructions within 

the materials. 

 

Figure 1 graphically shows the stages of the 

ADDIE model and sequence of the same. 

 
 

Figure 1 Stages of the ADDIE model  

 

Related work 

 

According to Del Blanco (2011) there are 

several applications for the SCORM, among 

them is their use for the integration of games and 

simulations as part of courses implemented in 

LMS systems or virtual teaching (EVE).  
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 Muñoz (2008) uses the SCORM within 

the project AulaWeb to establish the 

management of learning, the inclusion of 

interactive multimedia content and which permit 

the monitoring by the teacher/tutor to students 

that for the first time received computer skills as 

a subject face within the plan of studies of 

Industrial Engineering. 

 

 Lopez (2015) exposes the development 

of LO and implements it in an LMS for the 

teaching of programming to people with hearing 

disabilities. These are some examples of the 

usefulness and application of the LO and 

SCORM for the teaching of various skills that 

can be used in different areas and are available 

for it to be revised at times that are necessary on 

the part of the students. 

 

Methodology 

 

For the development of the SCORM through 

which presents the study materials for basics of 

programming is used the model ADDIE 

following the Decalogue which proposes : 

 

 Espinosa (2015) about the recurring 

design criteria for LO which subsequently 

integrated the SCORM, in accordance with the 

properties and capabilities offered by the internet 

as a medium for communication and an LMS as 

a scenario for presentation, these criteria are: 

 

1- Organization of information 

2- Motivational aspects 

3- Interactivity 

4- Multimedia 

5- Hypertext Multimedia 

6- Navigability 

7- Interface 

8- Usability 

9- Accessibility 

10- Flexibility 

 

 

 following the model ADDIE for the 

instructional design of the LO in the Table 1 

shows the actions and products of each the 

stages. 

 
Stages of the 

model ADDIE 

Actions Results 

Analysis Review of the 

program of 

study. 

Objective 

analysis of the 

population. 

Needs for materials 

to be developed for 

the construction of 

the LO. 

Desing Development of 

the topics to be 

presented. 

Identification of 

the resources. 

Definition of the 

activities. 

Design of the 

instructions. 

Didactic strategies 

for the presentation 

of the contents and 

the guide 

instruccional. 

 

Initial proposal of 

the LO. 

Develop To prepare the 

contents (study 

materials, 

activities and 

evaluation) to be 

presented and to 

integrate them 

by means of the 

software for the 

LO construction. 

To generate the 

SCORM. 

 

 

 

SCORM 

Implementation It tries the 

SCORM with 

students' 

support. 

It tries on the part 

of teachers. 

Feedback about the 

SCORM both of 

students and of 

teachers. 

Evaluation Application of 

the feedback 

generated in the 

previous point. 

Use of a survey 

to obtain 

additional 

information and 

its interpretation 

in order to 

improve the 

instruction and 

contents. 

Final presentation 

of the SCORM. 

 

Final report of the 

product (evaluation 

and 

recommendations). 

 

Table 1 Application of the ADDIE model. 
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 For the production of the LO to must 

analyze the tool to be used in such a way that 

would allow the integration of the various 

elements that compose it together with the rules 

that allow the interactivity and dynamic content. 

For this particular case is used the tool eXe 

Learning because it provides a simple and 

intuitive environment for the development of the 

OA and in addition is a free software 

 

 To be integrated the SCORM within an 

online course is accessed through an icon and 

name that distinguishes it, students can then give 

follow up to the content, resources and activities 

designed in such a way as to be a guide in the 

learning process of the subject of basics of 

programming. 

 

Results 

 

The visual and interactive elements that a 

SCORM offers it allows to the students 

autonomous, intuitive and dynamic learning, in 

addition to having the opportunity to revise the 

topics that the LO contains so many times be 

necessary for the comprehension of the above 

mentioned topics, acquisition of the skills and/or 

knowledge. 

 

 The access to the SCORM is realized 

across a course in line implemented inside a 

platform LMS based on Moodle, the Figure 2 

allows to observe the main interface of the 

SCORM. 

 

 
Figure 2 Main window of the SCORM 

 On the main page of the SCORM the 

students will be able to navigate through the 

different options that are presented, suggesting 

for those admitted for the first time to review 

each paragraph sequentially or in its defect can 

continue in the section that have visited on his 

last access. To navigate through the different 

sections found in the contents: videos, audios, 

examples, text and images. 

 

 As a point of departure in the SCORM is 

the diagnostic evaluation which is very 

important for students to have a referent of the 

previous competitions that require to be able to 

address the topics to be addressed. In Figure 3 

will appreciate some of the questions included in 

the diagnostic evaluation. 

 
 
Figure 3 Diagnostic evaluation 

 

 Another important aspect within the 

SCORM is the feedback provided to students 

when they perform the assessments and the 

practice exercises, this allows that reinforce the 

knowledge or correct errors immediately. This 

form of presenting the contents of study makes 

the study of the same is in a more simple and 

depending on the configuration of the online 

course can that the outcome of the evaluations 

that are within the SCORM is integrated into the 

book of qualifications within the course or 

simply run the SCORM as formative activities 

designed, planned and organized within the 

process of teaching and learning. 
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Conclusions 

 

The progress which we have in technology 

allows its application in various areas or 

disciplines among which is without any doubt 

the education, in such a way that enables the 

construction of LO which are a means by which 

you can share knowledge and information to 

generate and programming skills. The LO 

packaged as SCORM allow students who wish 

to discover and take part in the wide world of 

programming have the opportunity to access the 

contents placed at its disposal. 

 

 This article discusses the use of a 

SCORM to provide content of fundamentals of 

programming, through which we wish to reach 

objectives, indicated within the own SCORM. 

The use of the standard permits a better 

utilization since it can be installed on different 

platforms LMS by their characteristics of 

communication between the own standard and 

the platform. After this development has gained 

experience in the application of the model 

ADDIE for the creation of LO and the generation 

of the SCORM, as well as its implementation in 

an online course, taking advantage of the 

potential of the tools that facilitate this process 

of development of the LO for developers.  

 

 Following the methodology are products 

that offer the user, in this case the students 

materials and resources that will give them the 

ease of a ubiquitous learning. 
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