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Structural analysis of Iranian educational
technologies
Ali Mobini Dehcordi* and Seyyed Ahmad Alavi

* Correspondence: mobini@ut.ac.ir
Tehran University, Tehran, Iran Abstract

The purpose of this research is to identify the key driving forces that have an impact
on educational technologies to find out the effects of these drivers on each other
and the system. This research is a special attention to driving forces which seem
they are able to change the educational space paradigms. This study explored the
identification of medium term investment opportunities in the field of educational
technology. It also helps to plan for the creation and development of new
educational institutions and equip universities and schools based on future needs. In
this regard, after the identification of effective driving forces, the relationships
between these drivers were determined by the experts including university
professors, leading educational college managers, and product developers in the
field of educational technology and then the results of cross-impact analysis were
analyzed by Mick Mac software. Finally, the drivers of virtual learning and learning
space as strategic drivers in this space were identified and the factors of
reinforcement and system verification indicators were presented.
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Introduction
Despite the long educational technologies life, there is a question that determined

these technologies until today the education model or orientation? Although these

tools before the advent of digital interactive tools have widespread developments in

terms of the applied technologies in them, but they perhaps have not special develop-

ments in their nature and instrumental identity (Hiltz and Turoff 2005).

A man stood in opposite of his friend near the cave’s wall and painted forms on the

wall in order to transfer the concepts to him. The other man wrote the given points

on the walls for reminding or educating others and his children.

Years later, teachers spoke with chalk and board with learners and books printed

in beautiful and diverse sheets of paper. Now, the wall of the cave or the board of

classroom has been transformed to the LCD monitors or virtual images, and

books are printed in electronic form, but the nature of book or board or teacher

presentation has not undergone significant changes for learners. In other words,

everyone is thinking about improving the tools for common teaching methods, not

the tools that change education.
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This leads to inattention or less attention to this field. But it seems that new tech-

nologies are emerging of a kind that can change significantly the education space para-

digm. (Hiltz and Turoff 2005).

Although in the case of not-accepting this claim, even by sound probability, this change

will force planners and policy-makers to pay attention to it. This research is a special atten-

tion to driving forces which seem they are able to change the educational space paradigms.

Statement of the problem

By advancing the technology and reaching the technology to its peak of flourishing,

various transformations have begun in the business world which indicates a new period

in learning science and profession by humans (Mitra 2003).

Although we are not at the beginning of way. While digital revolution in education tech-

nologies, even if they are dating back to the Internet, will not last up to 30 years, therefore

there are only some apertures of what is going to happen is seen, but we can see future

opportunities from these apertures correctly and draw a correct path for today. (Kaplan and

Haenlein 2016) Interdisciplinary courses which are increasing day by day, jobs which need a

combination of artistic and technical expertise, professions like computer science and internet

which convert to the minimum tools for knowledge learning, like writing and reading, and

transfer the education to the first years of life (Emadzadeh 2002), informal education policies

versus formal education which encounter higher educational participation of adults

(Kalenda 2014), the role of web facilities in the basic research (Ronan 2015), gradual coordin-

ation of digital and real world (Beeler 2015), all and all indicate perhaps a new period in the

scientific life of humans and their used educational technologies which is very different from

the past.

The approaches developed by new information technology and communication in the

education, including metacognition, process-oriented learning and independent learning

processes lead to the gradual movement in redefinition of basic concepts of education.

Science, teaching, teacher, student, content and school are gaining new definitions.

Globalization has eliminated in most cases the traditional borders between education and

technologies and these borders needs redefinition (Saboori khosroshahi 2010).

In these rapid changes, selecting outdated technologies, without considering the

national and regional conditions, not only makes no profit in the education, but also its

importance in losing the economic and business opportunities is important. Many arti-

cles have posited the importance of this course, but less attention has been paid to

practical strategies. This research tries to start the way in order to find technology

opportunities window along with new characteristics of education environment.

Necessity of research

Correct application of rapid transformations in science and technology and manage-

ment of scientific and technology transformations requires us to design science and

technology policies corresponding with future threats and opportunities which are the

product of science and technology evolutions.

There is no doubt that the future threats and opportunities should be predicted with suit-

able methods and foresight methods and the more these methods become reliable, the
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results of future studies will have higher importance (Farad development foundation 2013)

(Bayat et al. 2013).

Identifying which educational technologies will emerge in the future generation and

spread widely, gives this possibility to us to become active against these technologies and far

before that we force to use coercive actions in encountering new technologies, we select the

technologies) Lee and Malerba 2017) which can be domesticated and develop benefits in

encountering national and cultural conditions in a systematic way (Ridgman 1996).

Research questions

– What are the important and effective key driving forces of future educational

technologies?

– What are the effects of these key driving forces on each other and their priority

based on the influence on the whole system?

Current training status

Now it is understood that if development and reforms are needed, it should be started

from education and the approaches developed by the new communication and technol-

ogy period in education including metacognition view, process-oriented learning and

independent learning have caused the gradual movement in redefinition of basic con-

cepts of education. Knowledge, teaching, teacher, student, content and school are gain-

ing new definitions. Globalizations has eliminated the traditional borders between

education and technologies and needs redefinition. For example, eliminating the border

between national governments and global society, national culture and its constituents

subcultures, school and local community, home and school, education and work, work

environment and learning institutions, formal and informal education, predetermined

curriculum and choices of people, student and teacher, parents and children, and even

between different fields, has caused major challenges in the education that planners

and teachers should take immediate and courageous steps for reorganizing education

in all aspects and dimensions in order to encounter and adapt with changes (Saboori

khosroshahi 2010).

The literature review shows this fact that the education system has gone the wrong

way until the middle of twentieth century and there is a wide gap between education

and life. The gap between life realities and school educations has caused problems,

defeats and troublesome frustrations, such that students were far from what happened

outside the school and make them aligned with external events and changes.

Despite the past, today and tomorrow education means a continuous process of

learning by each human. One of the new goals of education is learning to change.

Obtaining knowledge, nurturing the intelligence, talent, and self-recognition and

becoming aware from personal gifts and talents, using creative and imaginative intellec-

tual powers, overcoming the undesired and destructive motivations, playing responsible

roles and etc. are some goals of new education (Schneider and Bertrand 1990).

Information technology has gradually become a part of educational institutions’ cur-

riculum and this is done in order to develop the education quality with less costs and

higher quality education using the Internet. This policy-making caused the widespread
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communication of students throughout the world. In this communication, the quality

of education systems will be compared in the global level (Mehralizadeh 2004).

Currently, formal education of the country relies on the memorization and this trend

continues for each student for 12 years; therefore, most education presented in this period

is subjective versus objective. The separation between subjective and objective and the

lack of contact between theoretical educations with experiences and realities, have no

results except the alienation of students from the active outside world.

Foresighting

Human beings would like to conjecture and forecast the future. Perhaps we can say

that this is as old as human life. But in the second-half of the twentieth century, fore-

casting activities was done in a scientific, systematic and regular way in the technology

and social problems by both US and Japan and other countries and the future study

knowledge has developed since two decades before based on these experiences and

information (Karimifard 2010) (Malekifar et.al. 2006).

Various definitions have been presented for fore-sighting up to now but perhaps the

following definitions is one of the best given definitions: foresighting is a systematic

attempt for looking the long-term future in the knowledge, technology, economy,

environment and society which is done in order to identify the emerging technologies

and determine those parts in which investment has higher social and economic profit-

ability (Farad development foundation 2013).

Four important features of modern world are instability, uncertainty, ambiguity and

complexity. In the chaotic world, decision-making and action are the most difficult

works (Zavari 2013).

During previous 50 years, by the emergence of strategic thinking, gradually countries,

global organizations and large and small firms pay attention to the future studies as a

ground for strategic planning such that future studies have become an integral part of

each research dealing with macro, important and strategic topic (Abasnia and Abdi 2013).

Trend analysis

Trend analysis is exploiting date for diagnosing and detecting environmental and atti-

tude changes about the future situations. In other words, trend analysis is studying a

certain trend in order to discover the nature, causes of emergence, development rate

and its potential consequences in future (Slaughter 2013).

Driving forces or mega trends

Mega trend is a widespread trend of a major effect or a combination of sub-trends

which can create major effects Dave et al. (2007). Mega trends are global factors which

form the basic conditions in all economic aspects and society for time interval of 10 to

20 years Winterhoff et al. (2009).

Methods
In this applied research, a quantitative-qualitative method called structural analysis was

used in order to find out the effects of these drivers on each other and determine its

impact on the education system.
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Structural analysis method is one of the methods which deal with the analysis of rela-

tionships between variables and different parts of a system and its output applies for

studying the relationship between variables and identifying their features. This method,

by combining with environmental monitoring method, can have numerous applications

in the understanding of the future dimensions of a system and interactions of variables

in future (Rabani 2012).

The statistical population of this study was selected among experts, professors, pio-

neers in technology development fields, pioneer educational institutions’ management,

and scientific-research experts, especially experts in new technologies field. Snowball

sampling method was used and due to the limited population, the sample size was as

large as available statistical population.

In structural analysis, the Mic Mac software measured the data validity in the indica-

tors obtained after data evaluation. The matrix with two rotations had %100 suitability

and optimality which indicates high validity of questionnaire and its responses.

Mic Mac software was used for data analysis in this research. Mic Mac software has

been designed for conducting complex calculation of cross-effects matrix. The relation-

ship between variables measures by numbers between 0 and 3. Lack of 0 means lack of

effect, one is weak effect, 2 is the average effect and 3 is a high effect. Therefore, if the

number of identified variables (n) changes, a n*n matrix obtains for the relationships

between variables (Zali 2010).

The obtained method can be displayed with its corresponding diagram in which the

effect direction on each variable is shown by arrows and amount of effect with figures

on the top of arrows. Finally, based on the topology of these variables, this software can

extract and rank key factors (Godet 1991).

The software analyzes the relationships among variables in all steps and outputs in

two major forms. In the first case, it analyzed the direct influence of variables on each

other which is called matrix of direct influences (MDI) and in the second case, it con-

siders the indirect influences Fig. 1 of variables on each other; for example, if variable

A influences the variable B and the variable B influences the variable C, we can meas-

ure the influence of variable A on variable C. This is matrix of indirect influences.

For analyzing the results, at the first step, with a simple method we can find that the

effect of variables can be measured by considering the number if relational groups in

the formed matrix. The variable which has direct influence on the limited number of

variables will have little influence on the whole system. Therefore, the direct influence

of one variable can be studied by considering the related column in the matrix.

Therefore, in Fig. 2, which is a representation of a simple matrix of direct influences,

the total number of each row indicates the influence of related variable, and the sum of

numbers in each column indicates the influence of the related variable. Therefore, all

variables and their encompassing environment can be shown in a conceptual diagram

with influence-influencing diagram (Zali 2010).

Data analysis

The statistical population of this study was selected among experts in technology devel-

opment fields, pioneer educational institutions’ management, educational complexes

technology management and scientific-research experts.
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Results obtained from the questionnaires and presented to the subjects in 27 ques-

tionnaires with valid data are as following:

As seen in Table 1, among respondents, 22 were male and 5 were female. 20 respon-

dents had higher education degrees: 6 subjects with doctoral degree, 14 with M.A and

7 with B.A. descriptive statistics of respondents and identified driving forces and their

definitions are mentioned in Tables 2 and 3.

After this step which confirmed the driving forces gathered by library studies and expert

opinions and displayed the importance and priority of these driving forces, structural ana-

lysis table provided for experts and effects of these driving forces on each other evaluated.

Here, we entered 8 driving forces as variables to matrices which created a 8*8 matrix

and completed by experts and final results presented in Table 4.

This data revised to enter into the Mic Mac software and presented for analysis. Among

64 relationships evaluated in this software, 8 relationships are zero which means variables

did not change and the rate of filling matrix is %87 which indicates the higher relationship

of variables with each other and significance of the test. This also shows that the factors

have large and scattered effects on each other which is a sign of system instability.

Fig. 1 An example of matrix of direct influences and corresponding graph (Rabani 2012)

Table 1 Education, gender and expertise in the given field

Gender Male Female

5 22

Relationship with topic Academic experts Economic experts

20 7

Education PH. D M.A B. A

7 14 6
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Table 2 Influential driving forces for educational technologies

Row Driving force Remarks about driving force

1 Growing focus on
measuring learning

-Education does not indicate the skills of people and grades
provide very ambiguous information about the tacit knowledge
of people. Objective knowledge, skills and professional experiences
need a method for validation (Adams Becker et al. 2017).
-measurement or learning analysis: measuring, collecting, analyzing
and reporting data are related to the learner and their problems which
are done to understand and optimize the environment and learning process.
This is the analysis of frequency data about the students for evaluating the
academic advancement, optimizing the future performance and highlighting
the strengths (Harmelen and Workman 2012).

2 Redesigning educational
environment & BYOT

-Increasing the facilities of schools for using the Internet, tablet,
E-Book reader and laptop which provides independent learning
for learners.
-BYOT which is an abbreviated form for bringing your own
technology means that the students should have different devices
with themselves which have educational consequences for them
(previously, schools tried to provide these devices for students)
(Digital technology trends 2016).
-Educational tools distinguish widely from traditional tolls and
this causes redesign of educational environments (Adams Becker et al. 2017)
-Libraries convert to the open learning environment with widespread
capabilities for rest, creativity and computers (Moesha 2016).

3 Massive open online
courses

- An effective trend which occur currently by using computer
software and the Internet is flexibility in the education.

Students are able to use the best training content provided by the
best coaches, at any time and in any place they want.
(Collis and Moonen 2002).
-Massive open online courses (MOOC) were used for the first time
titled as relationship and relational knowledge in 208 in which 2500
people participated. In 2011, Sebastian Throne has declared access
to the course “artificial intelligence introduction” in the Stanford
university and about 160,000 people participated from 190 countries
in this course. The major goal of this course is providing an opportunity
for public education and free access to the education for all applicants
(Waldrop, 2013)

4 Social networks -Development of social networks is one of the major trends in the
information technology field. Social networks display an effective and
complex information society. With an accurate look, the society is a
combination of various networks like inter-organizational networks,
intra-organizational networks, personal networks, computer networks
and transnational networks from which information flows. Social
networks are not the only new technology tools which provide
considerable facilities for the Internet users. Social networks can
be considered as a new mean which have changed the social,
cultural, economic and political structures. The increasing expansion
of social networks has caused this issue to become one of the most
important national security problems of countries
(IT & management issues, 2011).
-Statistics show that currently 90% of students in America use social
networks and these networks are used as a communication tool
between students, professors and principals (Davis 2001).

5 Customization -Information and communication technology can provide personal
and smarter equipment, tools and services and gives this possibility
to users to have more control on their data. Therefore, users can
meet their needs directly. In fact, by development and advancements
in the information and communication technology and related tools
with customization of these systems, they can use it in wide range.
For example, some applications and information systems provided
the possibility for definition and changing the information entities
and workflow for final users without intervention of software engineers.

6 Interactive learning -Changing the role of teacher to facilitator of learning is one of
the serious trends in the educational space. Schools at the era of
mobile phones are moving from memorization to wisdom based
on skills. This is not about what you know, this is about how do
you know it and the planning for what is necessary to know. By
providing deeper questions for students and rapid access to data,
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Table 5 shows that matrix with two rotations has 100% suitability and optimization

which indicates high validity of the questionnaire and its responses.

Based on matrix, direct and indirect effects of data in Table 6 can be obtained which

indicates the influencing and influence of each variable.

Table 6 presents two important parameters. The first parameter is the influence rate

of each variable on other variables which is the sum of the rows for each variable in the

matrix. The second parameter is the rate each variable being influenced by other vari-

ables which is the sum of column for each variable in the matrix.

Variables which have the highest influence in the system are variables which should

be considered and the basis for evolutionary movement of the system in future depends

on these variables, but if these variables have considerable influence, the possibility of

investing on them and giving direction to the movement of the system and if the influ-

ence of these variables remain low, although their effects on the system is definite, yet

there is no possibility for control and intervention in the system movement for actors.

The more the variables with high influencing and being influenced in the system, the

lower the stability of the system and there is possibility for influencing the system by actors.

This is in contrary with the state in which variables with high impacts are less influenced

and actors are not able to influence the system and the path of system is determined.

Interpretation of variables considering their position on the diagram

Each variable is placed in the diagram based on the rate of influencing and being influenced.

The position of variables in the diagram which is shown in Fig. 3, indicates their position in

the system and their role in the dynamics and transformations of system in future.

System stability and instability

The dispersion of the variables in the diagram indicates the stability and instability of

system. As seen in Fig. 4, if variables are in L form in the diagram, the system is stable

Table 2 Influential driving forces for educational technologies (Continued)

Row Driving force Remarks about driving force

teachers can focus their efforts on the persuading
children to become curious and innovator
(Moesha 2016).
-Interactive learning along with education with conceptual
questions have more effective results on students’ learning
(Redish 2003).

7 Changing the direction of
education from classic to
digital

-Out mathematics curriculum is based on arithmetic
and algebra. And what we learn after it, is in the same
direction i.e. differential and integration. We placed our
course pyramid on the differential and integration, while
we should place it on the statistics. Statistics is predicting
the trends and future. The world has changed from analog
world to digital world and now is the time to change
mathematics from analog to digital, continuous and classic
mathematics to discrete and modern mathematics, uncertainty
mathematics, randomness mathematics and this is probabilities
and statistics. In the complex world instead of learning calculus
techniques, it is more important that our students know what is
meant by standard deviation from mean (Benjamin 2009).

8 Simulator technologies -Gamification, augmented reality, three-dimensional printers,
flight simulators, surgery simulators and etc. with augmented reality
facilitate education for learners.
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and this indicates the stability of the system in the influencing variables and their con-

tinuous influence on other variables. If variables disperse from the origin of coordinate

to the right side of the diagram, the system is instable and the lack of influencing vari-

ables threatens the system (Rabani 2012).

The variables of educational environment, massive open online education, and inter-

active education and simulator technologies are all classified in two-dimensional and

risk variables. These variables simultaneously act as influencing and being influenced.

The nature of these variables is combined with instability because every action and

change on them has reaction and change on other variables. These results and reac-

tions have boomerang effect which finally intensifies or dampens the primary effect and

sign. Among these variables, educational environment and massive open online educa-

tion are classified as risk variables. This means that these variables have a very high

capacity for becoming key actors in the system, because their instable nature can com-

pletely influence the system. In fact, high influence of these variables provides this pos-

sibility that whole system moves in the given direction through them. On the other

hand, interactive education and simulator technology variables can be considered as

objective variables because these variables are being more influenced instead of influen-

cing and they can be identified as the results of system evolution with acceptable cer-

tainty. In other words, these variables are the goals which can be achieved in the case

of moving system in the right path.

Personalization variable is a dependent variable. Dependent variables have low influ-

encing and are highly influenced. Therefore, they are very sensitive to the evolution of

influencing and two-dimensional variables.

Digital education and social network variables are among independent variables. This

means that these variables are not influenced by other variables and have no influence

on them and they have low relationship with system, because they neither stop a main

variable nor develop a variable in the system. As seen in the diagram, these variables

are not near to origin and in other words, they are not in discrete independent variables

group. This means that these variables are related with dynamics and changes of the

system and they cannot be excluded from the system.

Table 3 Summary of results for interview with experts

Row Driving force Mean expert opinion for each
driving force
−2 < < 2
2 strongly agree
− 2 strongly disagree

Importance of
driving force
0 < < 3
0 neutral
3 high

1 Growing focus on measuring learning 1.46 2.7

2 Redesigning educational space & personal
devices

1.27 2.38

3 Massive pen online learning 0.92 2.28

4 Social networks 1.32 2.2

5 Personalization 1.08 2.2

6 Interactive learning 1.36 2.54

7 Changing the direction of education from
classic to digital

1.04 2.28

8 Simulator technologies 1.16 2.52

Dehcordi and Alavi Journal of Global Entrepreneurship Research            (2019) 9:31 Page 9 of 18



Ta
b
le

4
Fi
na
lt
ab
le
of

in
te
ra
ct
io
n
m
at
rix

ba
se
d
on

ex
pe

rt
s
op

in
io
n

M
ea
su
re
m
en

t
Ed
uc
at
io
na
le
nv
iro

nm
en

t
Vi
rt
ua
le
du

ca
tio

n
So
ci
al
ne

tw
or
k

Pe
rs
on

al
iz
at
io
n

In
te
ra
ct
iv
e
le
ar
ni
ng

D
ig
ita
ll
ea
rn
in
g

Si
m
ul
at
or

M
ea
su
re
m
en

t
2.
63

2.
23

2
2.
22

2.
57

1.
9

2.
16

Ed
uc
at
io
na
le
nv
iro

nm
en

t
2.
38

2.
44

2.
16

2.
47

2.
72

2.
29

2.
7

Vi
rt
ua
le
du

ca
tio

n
1.
64

2.
06

2.
41

2.
53

2.
18

2.
41

1.
5

So
ci
al
ne

tw
or
k

1.
58

2.
47

2
2.
17

1.
82

1.
76

1.
65

Pe
rs
on

al
iz
at
io
n

1.
94

1.
82

1.
76

2.
12

1.
76

1.
64

2.
28

In
te
ra
ct
iv
e
le
ar
ni
ng

2.
33

2.
11

2.
16

2.
27

2.
16

2.
11

1.
83

D
ig
ita
ll
ea
rn
in
g

1.
76

2.
18

2.
12

2
2

2.
29

2.
06

Si
m
ul
at
or

2.
27

2.
16

1.
83

2.
24

2.
3

2
2.
05

Dehcordi and Alavi Journal of Global Entrepreneurship Research            (2019) 9:31 Page 10 of 18



Social network variable, as is evident in the diagram, is located in the center of the dia-

gram and can act as the “secondary level”, “weak objective” or “secondary risk” variables.

Results of analyzing system stability and instability also show that instability governs

the system. In fact, the higher the concentration on the influencing and influenced vari-

ables, it is natural that the more stable is the system and the higher 3-dimensional and

lever variables, the higher is the instability of the system because the intensity of the

changes and influence of variables on each other is high. Results indicate that focus is

on the diagonal line passing the origin and the system is highly instable.

One of the significant outputs of the Mic Mac software is the graph of driving forces

influence on each other. This graph, as seen in Fig. 5, indicates the effects of these driv-

ing forces on other driving forces and their weakness and strength.

In this graph, red lines indicate strong influences, bold blue lines indicate relatively

strong influences, blue lines indicate moderate influences, and black lines are weak in-

fluences and dash lines are very weak influences.

Another output of the mic mac software is the study of indirect influences. Matrix of

indirect influences (MII) is a matrix corresponding with matrix of direct influences

which is enhanced by consecutive iterations. Here, the user can define number of itera-

tions required for the system stability. The software shows the number of required iter-

ations for achieving stability by default.

As seen in the graph of indirect influences in Fig. 6, it is clear that the educational

environment is important and strategic. High and widespread influence of this variable

on other variables has made this variable as the key and special variable in the system.

Widespread effects of virtual education on the personalization and interactive educa-

tion, simulator technologies and social networks is justifiable. The influence of meas-

urement, educational environment and interactive education on this variable also

shows the influence of this variable.

Table 5 Number of repetition for optimality

Repetition Influencing Influence

1 91% 94%

2 100% 100%

Table 6 Results of driving forces influence

Variable Direct influences Indirect influence

Influencing Being influenced Influencing Being influenced

Learning measurement 14 11 2770 2233

Redesigning educational environment 19 14 3588 2796

Virtual education 16 15 3017 2885

Social networks 12 13 2352 2546

Personalization 9 16 1896 3097

Interactive learning 15 16 2960 3060

Digital education 13 12 2525 2405

Simulator technologies 14 15 2811 2897
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Discussion
The basic idea of this article was from widespread views of scholars on the massive

changes in the educational process. The opinions of those who believe that the new

educational technologies will change the nature of the training. (e.g., Mitra 2003; Ronan

2015; Kaplan and Haenlein 2016).

The results of the research confirmed this issue very well and confirmed extensive

studies on the influence of virtual education and other new technology among the

learners, such as Horizon reports in Iran.

Foresighting studies in Iran have not so far focused on education future topic, but

there have also been some valuable actions. For example, Farasatkhah (2013) has intro-

duced a university foresighting conceptual model. Also, in 2015, he has reported factors

that shaping the future of science in Iran. His study did not pay attention to the tech-

nology trends and educational tools.

In 2014, the Future Studies Desk will be established at the Institute of Research and

Planning in Higher Education. Montazer and Falahati (2015) examined the effects of

information technology in higher education, which was also widely acknowledged as a

result of this study on the widespread impact of information technology on education.

Uncertainty of collectivism or individualism in education, which Montazer was not fully

consensual, in this study - with regards to confirmation of interactive teaching - pro-

motes collectivism.

Conclusion
Among the considerable points in the analysis of results is that influencing variable

which are less influenced and cannot be controlled but highly influence the system, are

low and with weak influence. In other words, there were no variables close to the zero

point. This indicates that despite the primary presumption that this system is influ-

enced by the technology developments, it is highly influenced by the policies of the

policy-makers and influencers in this fields.

None of the identified driving forces were diagnosed as without influence by the experts

and this is confirmation of reliability of the obtained results in the driving force section.

Strategic variables of virtual education, educational environment, and interactive edu-

cation and simulator technologies have interaction with each other. Among them, the

Fig. 2 Position of strategic variables in the diagram (Godet 2006)
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effect of educational environment on the virtual education, personalization, simulator

technologies, educational measurement and interactive learning is highly significant.

The importance of developing a pioneer educational space is evident in this research.

Currently, there is some research for changing educational movement, such as provid-

ing virtual education by large universities and private institutions which provide cre-

ative and attractive services for children to fill their leisure time and other events, but

what is clear from the results of this research, is the importance of developing pioneer

educational environments. About educational environment, we should pay attention

that although they have considerable facilities in terms of tools, but the culture im-

posed to these tools is more important and this culture has the major effect on the

learners. For example, although it is assumed that Maraghe observatory is a place for

observing the stars and planets, but in fact, this observatory became a place for gather-

ing scholars and scientists in Iran, such that common sciences like medicine, philoso-

phy, jurisprudence and etc. taught in this place and various scientists did research in it.

Fig. 3 Schematic of stable and unstable systems (Godet 2006)

Fig. 4 Direct influencing and being influenced (Source: authors’ own work, Micmac analysis result)
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About the effects of social networks on the virtual education, we can say that these

networks develop a ground for interaction of learners and their participation in the

classroom and provide more efficient educational suggestions. The effects of educa-

tional environment on the virtual education is that in the new educational

Fig. 5 Graph of variables influences on each other (Source: authors’ own work, Micmac analysis result)

Fig. 6 Graph of indirect influences with 100% display (Source: authors’ own work, Micmac analysis result)
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environment, the emphasis in on the open education and based on the needs of

learners. In this case, the major thing that enable students in this regard, is the virtual

educations in all its types which both answers the educational needs of students with-

out time and place limitation and facilitates the communication between different edu-

cational institutions with learners. The influence of educational environment on the

virtual education is more serious than the impact of virtual education on the educa-

tional environments. This is a proof for previous claims that pioneer educational envir-

onment solves many problems in the educational system.

In the current educational environments in which one-way classrooms are dominant,

learners have not any reason to use virtual education content. Unfortunately, we should

say that virtual education is currently a false education which should not be taken mis-

take with future generations of virtual education. Recently, this possibility that those

students who failed to enter into valid universities use the virtual education for achiev-

ing the scientific degrees, has developed a disruptive and false environment in which

many students are inclined to use these types of education. This is while new genera-

tions of virtual education cannot meet this need of the users; instead, they are intended

to provide the possibility of academic excellence for learners without limiting then in

the common stereotypes of educational institutions.

Regarding the importance of this driving force, we should think how we can develop

the opportunities by enhancing this driving force. Results of structural analysis are use-

ful in this field. This driving force is highly influenced by interactive education and

simulator technologies.

Interactive education has great influence on the educational environment. In fact, the

nature of interactive education has a move toward pioneer educational environment

based on the personal devices.

Based on the diagrams and graphs of interaction, the second important variable in

this system is virtual education. Virtual education has direct and strong influence on

the personalization of education process. In personalizing the education process, the

learner seeks to receive education corresponding with individual needs in desired

amounts in desired time and place. It is clear that virtual education can cover all these

cases if it presented correctly.

It is true that technologies like simulator technologies or social networks are complex

tools which provide higher competencies for learners, but they are not influential as

virtual education in middle-term regarding the influence on the learners and educa-

tional system.

One of the controversies about the results of this research is the responses of subjects

to the questions which have developed primary mindsets about them, but their nature

and influence range are not well understand. What experts consider as virtual educa-

tion, if it exceeds the virtual educations presented by domestic universities and reports

about them, is like educations provided in the pioneer institutions. This should be men-

tioned that expert opinions about this field is different and contradicted inside the

country and abroad.

If we look at the first graph, we see that other relationships of virtual education are

considerable like its effect on digital education. The influence of virtual education on

digital education is due to the fact that the expansion of virtual education and combin-

ation of virtual education with simulator technologies meets the need of learners for
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memorized materials. For example, when sending the barcode image of a tablet shows

all its features and side-effects and use points to the doctor, the need to widespread

education before starting activity is somehow unreasonable. Another example is when a

geologist obtains information with scanning the photo of a stone, including its type,

age, material and other required data.

One of the major problems of virtual education in the one-way platform of these ed-

ucations which reduces in most cases the role of teacher to an educational video.

This problem solved in a new platform which improve by using social network cap-

abilities and machine learning and provide active participation opportunity in the class-

room, receiving suitable education and efficient educational suggestions.

In order to develop this driving force, we can use graphs. As seen in this graph, this

driving force is highly influenced by the educational environment and social networks.

In a new educational environment, the emphasis is on the open education based on

the needs of learners. In this case, the major tool which enables the learner is various

types of virtual educations which answers the educational needs of learners without

time and place limitation and provides the possibility of communication between edu-

cational institutions with learners.

About the effect of social networks on the virtual education, we should say that these

networks develop a ground for interaction of learners with each other and their partici-

pation in the classroom with more efficient educational suggestion using artificial

intelligence.

Summary

Now it is clear that opportunity window which will be open for us in the educational tech-

nology is influenced by which driving forces with which strengths and weakness and solu-

tion. This indicates that planners and policy-makers in the educational systems principals,

economic activists in educational technology and other actors who are intended to use

the business opportunities, should focus their attention on which driving forces and al-

though other driving forces were influential in this field, but the intensity of their influ-

ence was so low that investment on them and paying attention was futile.

Currently, there is no special happening in the educational technologies throughout the

world and although some new technologies have emerged in this market, but they were

not converted to the driving forces for changing field and developing new paradigms of

market. Yet, by widespread developments in the technology field, it seems that educa-

tional technologies can change the rules and this is the reason behind this research.

Results of this research indicate that if we are going to develop new opportunities in

the educational technology, what its direction is and activists should focus on which

variables. It is very useful if researchers study the results of this research and analyze

the results with fore-sighting methods like writing scenario, key driving forces like vir-

tual education, interactive education, environmental education and even social net-

works and draw the scenarios for these driving forces to indicate the transparency and

clearness of these opportunity windows and their influences and exploitation methods.

Abbreviations
BYOT: Bring your own technology; E-Book: Electronic book; LCD: Liquid crystal display; MDI: Matrix of direct influences;
MOOC: Massive open online courses

Dehcordi and Alavi Journal of Global Entrepreneurship Research            (2019) 9:31 Page 16 of 18



Acknowledgements
Thanks to everyone who has contributed to the collection and analysis of the data as experts.

Funding
No funding was received.

Availability of data and materials
The dataset upon which the conclusion of this manuscript rely will be made publicly available via additional
supporting files that can be provided upon request.

Authors’ contributions
The main idea of the article also the method of research and the main structure of the manuscript of the first author,
and the collection of data and analysis of them was also the final writing by the second author. Both authors read and
approved the final manuscript.

Competing interests
I confirm that I have read Springer Open’s guidance on competing interests and I declare that none of the authors
have any competing interests in the manuscript.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Received: 12 April 2018 Accepted: 28 November 2018

References
Abasnia, S. & Abdi, M. (2013). Foresighing of knowledge-intensivecompanies’ management in Iran. 2004. First national

foresighting conference. Yadegar Derakhshan Arya corporate. https://www.civilica.com/Paper-FUTURESSTUDIES01-
FUTURESSTUDIES01_045.html.

Adams Becker, S., Cummins, M., Davis, A., Freeman, A., Hall Giesinger, C., and Ananthanarayanan, V. (2017). NMC Horizon
Report: 2017 Higher Education Edition Austin, Texas: The New Media Consortium.

Bayat, M., Azizi, M., & Mafi, B. (2013). Technology opportunity window from detection to exploitation. Karafarin university
conference. Knowledge-intensive industry. https://www.civilica.com/Paper-CCC01-CCC01_155.html

Beeler, J. (2015). Toward an adult learning-based theory of K12 educator professional learning for technology adoption. North Carolina
State University https://repository.lib.ncsu.edu/bitstream/handle/1840.16/10310/etd.pdf?sequence=2&isAllowed=y.

Benjamin, A. T. (2009). Ted Talk: Arthur Benjamin's Formula for Changing Math Education. All HMC Faculty Publications and
Research, Paper 255. https://www.ted.com/talks/arthur_benjamin_s_formula_for_changing_math_education?language=en

Collis, B., & Moonen, J. (2002). Flexible learning in a digital world. Open Learning, 1, 217–230.
Davis, B. (2001). Speed is life. New York: Doubleday.
Digital technology trends (2016). London: edfutures.
Emadzadeh, M. (2002). Education, technology and development. Sheikh Bahaee, 1, 60–42 http://ensani.ir/fa/article/180592.
Farad development foundation. (2013). Technology foresighting techniques. Tehran: Farda development foundation.
Farasatkhah M. A Conceptual framework for futurity oriented university planning. IRPHE. 2013;19(3):1–21.
Godet, M. (1991). Prospectiva y planificación estratégica. SG Editores.
Godet, M. (2006), Creating Future Scenario Planning as a Strategic Management Tool, Preface by Joseph F. COATES,

Translated by Adam Gerber and Kathryn Radford.
Harmelen, M., & Workman, D. (2012). Analytics for learning and teaching. JISC CETIS Analytics Series, 1(3), 1–40.
Hiltz, S., & Turoff, M. (2005). Education goes digital: the evolution of online learning and the revolution in higher education.

Communications of the ACM - The digital society, 59–64.
Kalenda, J. (2014). Development of non-formal adult education in the Czech Republic. Procedia - Social and Behavioral

Sciences. 1077–1084. https://core.ac.uk/download/pdf/97494518.pdf
Kaplan, A. M., & Haenlein, M. (2016). Higher education and the digital revolution: About MOOCs, SPOCs, social media, and the

cookie. Business Horizons, 59(4), 441–450.
Karimifard, H. (2010). The study of science and technology fore-sighting by passing time. Rahbord Magazine. 285–267. http://

ensani.ir/fa/article/226730
Lee, K., & Malerba, F. (2017). Catch-up cycles and changes in industrial leadership: Windows of opportunity and responses of

firms and countries in the evolution of sectoral systems. Research Policy, 46(2), 1–14 https://www.sciencedirect.com/
science/article/abs/pii/S0048733316301408?via%3Dihub, https://doi.org/10.1016/j.respol.2016.09.006.

Malekifar, et al. (2006). Alphabet of foresighting. In Asef research center. Tehran: Karaneh Elm publication.
Mehralizadeh, Y. (2004). Globalization and educational systems with emphasis on Iran. Ahvaz: Resesh publication Isbn:

9648049203, 9789648049206.
Mitra, S. (2003). Minimally invasive education: A progress report. British Journal of Educational Technology, 34(3), 367–371.
Moesha, H., & J, K. (2016). Top 6 Trends in Education Today. Hong Kong: The Education University of Hong Kong.
Montazer, Gholam Ali & Falahati, Negar. (2015). Iraninan higher education future scenarios Drived by information technology.

Journal of Science & Technology Policy. 7(2) 47–101.
Rabani, T. (2012). The structural analysis, a tool for identifying and analyzing effective variables on the future of urban issues.

First fore-sighting national conference. 1 269–259. https://www.civilica.com/Paper-FUTURESSTUDIES01-
FUTURESSTUDIES01_040.html

Redish, E. F. (2003). Teaching physics: With the physics, Suite. Maryland: University of Maryland.
Ridgman, T. (1996). Windows of opportunity: Timing and entry strategies. Industrial Management & Data Systems.

Dehcordi and Alavi Journal of Global Entrepreneurship Research            (2019) 9:31 Page 17 of 18



Ronan, K. (2015). Progress made with school curricula, education material and relevant training in disaster risk reduction and
recovery concepts and practice. Australian journal of emergency management. 8. 20 - 50

Saboori khosroshahi, H. (2010). Education in the globalization era, challenges and solutions., 1, 196–153 http://sspp.
iranjournals.ir/article_631.html.

Schneider, A., & Bertrand, K. A. (1990). First global revolution. Kharazmi: Ehia publications.
Slaughter, RA. (2013). Time to Get Real: A Critique of Global Trends 2030—Alternative Worlds. World future review, 5(4), 354–359.
Waldrop, M. M. (2013). massive open online courses (MOOC) was used for the first time titled as relationship and relational

knowledge in 208 in which 2500 people participated. In 2011, Sebastian Throne has declared access to the course
"artificial intelligence introduction" in. Retrieved from scientificamerican: https://www.scientificamerican.com/article/
massive-open-online-courses-transform-higher-education-and-science/

Winterhoff, M., Kahner, C., Ulrich, C., Sayler, P., & Wenzel, E. (2009). Future of mobility 2020. The automotive industry in
Upheaval. https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved
=2ahUKEwjq1smPsczgAhUtyaYKHV3pAoQFjAAegQIBRAC&url=http%3A%2F%2Fdb.foresight.
kr%2Fsub03%2Fresearch%2Ffiledown%2Fid%2F1144%2Ffield%2Ffile_saved_
name%2Frfile%2F4844e797d32f9c675d14d5836fdc286d&usg=AOvVaw1JsHZJ7

Zali, N. (2010). Regional development fore-sighting with scenario writing technique. pH.D dissertation. Tabriz University.
https://ganj-old.irandoc.ac.ir/articles/503222

Zavari, M. (2013). Fore-sighting, a tool for creating strategic intelligence. Foresighting monthly. No. 2. This is an article in a
periodical journal in Iran this also publish on web: yon.ir/BDxnb

Dehcordi and Alavi Journal of Global Entrepreneurship Research            (2019) 9:31 Page 18 of 18


	Abstract
	Introduction
	Statement of the problem
	Necessity of research
	Research questions
	Current training status
	Foresighting
	Trend analysis
	Driving forces or mega trends

	Methods
	Data analysis
	Interpretation of variables considering their position on the diagram
	System stability and instability

	Discussion
	Conclusion
	Summary
	Abbreviations

	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Publisher’s Note
	References

