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Investigating the Researchers’ Attitude and the Obstacle
Hampering Nanotechnology Development in the
Agricultural Sector of Iran
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ABSTRACT
Nanotechnology has been shown to have promising roles in the development of various
industries including the agricultural sector. The primary purpose of this study was to
investigate the researchers’ attitude and the obstacle hampering the development of
nanotechnology in the agricultural sector of Iran. The population of this study consisted
of researchers in national research centers/institutes (N= 187) during the biennium, 20092010. Proportional stratified random sampling was used for sample selection in the study
(123). A questionnaire was developed and its validity was evaluated by a panel that
consisted of the experts in the Nanotechnology Committee of the Ministry of Agriculture,
Iran, and the faculty members of Tarbiat Modares University. A pilot test was conducted
to determine the reliability of the questionnaire and Cronbach Alpha coefficient was
confirmed for the scales of the questionnaire (α= 0.92). The results of this study showed
that the respondents’ attitude toward the significance of nanotechnology was in the range
of adequate to excellent level (92%, accumulatively). On the other hand, among the 37
obstacle variables investigated, 5 factors were found to account for 69.89% of the
variance of obstacle variables. These included budget hindrance, instructional difficulties,
management problems, research problems, and relative-informative hardships.
Keywords: Agriculture, Development, Nanotechnology, Obstacle.

consultancy, and (c) facilitating learning
(Agbamu, 2000). The stages involved in the
development of a technology includes:
Food security and sustainable development
technology production, testing, adaptation and
are important challenges faced by people all
adjustment, integration, and technology
around the world (Berger, 2007; Lewies,
dissemination and, ultimately, the acceptance
2009). Agricultural technology development is
and publication of the technology. In the
necessary to deal with the food shortages and
agriculture sector, the research institutions are
the increasing population (Sadatenoori and
responsible for technology development and
Khodayari, 2005). Agricultural technology
the agricultural extension handles technology
system is considered as all the individuals,
testing and proceeds till the technology is
groups, organizations and institutions engaged
published (Hosseini, 2002).
in the production, development, and promotion
Among various novel technologies such as
of new technologies in the agriculture sector
biotechnology,
nuclear technology, and
(Kaimowite, 1999). In general, in this system,
information
technology,
nanotechnology has
the extension subsection has fundamental
been
nominated
as
the
technology
of the 21st
functions such as: (a) technology transfer; (b)
century, and is expected to play enormously
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important roles in different fields of science
(Berger,
2007;
Shatkin,
2008).
Nanotechnology is defined as the creation and
utilization of materials, devices and systems
through the control of the properties and
structure of materials at nanometric scales
(Hellsten, 2007). In addition, nanotechnology
is a new and exciting field of research, in
particular due to its applications in molecular
biology and cell biology (Prassana, 2006). It
has been anticipated that in the very near
future nanotechnology will have direct and
indirect effects on the development of various
branches of science (Berger, 2007).
Obviously, nanotechnology could play a
significant role in the agriculture sector and in
providing food security for the world’s
growing population (Shatkin, 2008). The
agricultural sector has been considered by
many as one of the most important areas
benefiting the nanotechnology’s achievements.
Nanotechnology, owing to its unique features,
is well capable of transforming the food
industry and agriculture. Moreover, it has also
been proven to have promising applications in
early detection of diseases and preventing
losses (Iranian Initiative Nanotechnology,
2005).
While many definitions for nanotechnology
exist, the National Nanotechnology Initiative
(NNI) of Iran classifies a research under
"nanotechnology" only if it involves the
followings:
1). Research and technology development at
the atomic, molecular or macromolecular
levels, at the scale of approximately 1-100
nanometers.
2). Creating and using structures, devices
and systems that have novel properties and
functions because of their small and/or
intermediate size.
3). Ability to control or manipulate at the
atomic scale (National Nanotechnology
Initiative, 2000).
Despite the importance of investment in
research
and
development,
public
understanding and attitudes towards a new and
emerging technology could have a profound
impact on the scope and application of the
technology. An erroneous understanding or

lack of common sense regarding a specific
technology, leads to negative reactions by the
public towards that technology (Acray, 2003;
Knight and Pierce, 2003; Friedman and Egold,
2005). Bainbridge (2002) in a study entitled
“public attitudes toward nanotechnology”
found that about 60% of the respondents
believed that nanotechnology was useful for
mankind, while less than 1% believed
otherwise by considering nanotechnology as a
threat to the mankind. In a different study,
Macoubrie (2005) investigated the public
attitude towards nanotechnology and reported
that most of the respondents (80%) had little
knowledge about nanotechnology. Among the
remaining 20% who had enough knowledge
about nanotechnology, 85% believed that
benefits derived from the development of
nanotechnology were more than the risks
involved and considered it as a complementary
part of other technologies. On the other hand,
the anxieties expressed by the respondents'
were environmental safety and legal risks
about the development of nanotechnology.
Semwanga (2004) studied the promoting
factors in accepting the emerging agricultural
technologies. The obtained results indicated
that the government policy, providing
technical consultancy programs, infrastructure
development, and access to the markets and
educational policies for purchasing and the
consumption of new products are among the
most important factors in the dissemination
and acceptance of the emerging agricultural
technologies. In order to investigate the
problems and challenges faced regarding the
nanotechnology development and the low
level of public awareness and understanding
regarding its benefits and potentials, Mize
(2005) conducted a study and highlighted that
the lack of expert human resources, financial
support, legal infrastructure, and international
standards were the most important barriers for
nanotechnology development. Shatkin (2008),
also looked into some other factors hampering
nanotechnology
development
i.e.
environmental safety and health aspects of
nanotechnology, and emphasized that
international participation in nanotechnology
risk
assessment,
management,
and
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development as well as establishing processes
to study the international participation and
efforts for understanding the effects of
nanotechnology on health and the environment
would help to well address the abovementioned concerns.
Currently, different authorities express
concern that, despite the general importance of
nanotechnology and the fact that it was
introduced into the agriculture sector of Iran
six years ago, sufficient knowledge and full
understanding
of
the
concept
of
nanotechnology and its applications is still
lacking among the major players in this sector.
Undoubtedly, this matter has led to a delay in
the development of nanotechnology and taking
full advantage of its unique potentials and
capabilities to revolutionize the agricultural
industry. Having considered the importance of
this issue, the primary purpose of the present
research was set to investigate the attitude of
selected agricultural researchers of Iran
towards nanotechnology and the factors
hampering its development. The more specific
objectives of the study were to:
1). Describe personal and occupational
characteristics of researchers serving the
national research centers/institutes in Iran;
2).
Identify
the
most
important
communication channels for researchers to get
acquainted with nanotechnology;
3). Prioritize the researchers’ attitude
towards nanotechnology;
4). Identify and prioritize the obstacles
hampering the nanotechnology development
in agriculture;
5). Conduct the factor analysis for the
identified obstacles.

Iran. The second phase of the study was
carried out by a survey method. The
population of this study included the
researchers who were involved in the recent
theoretical or practical agricultural research
programs related to nanotechnology. These
scholars (N= 187) had sufficient information
and knowledge on nanotechnology and its
various applications and were serving the
Iranian national research centers/institutes
during the biennium, 2009-2010. The
“proportional stratified random sampling
technique” was used to select 123
researchers out of the population (187) from
22
Iranian
national
research
centers/institutes as a sample for the present
study (n= 123). The sample size was
determined as described by Krejcie and
Morgan (1970). In constructing a suitable
questionnaire,
previously
reported
documents such as those published by
Rezaei (2008) and Soltani et al. (2002) were
reviewed. Moreover, the viewpoints of the
experts of the Nanotechnology Committee
were taken into consideration. The
constructed questionnaire consisted of two
sections. The first part of the questionnaire
was related to information on the
characteristics of the researchers involved,
including their gender, age, educational
background- and level, academic rank and
the number of joint research projects
conducted in collaboration with universities.
The second part of the questionnaire was
oriented toward gathering data on
prioritizing the researchers’ attitudes
towards nanotechnology as well the factors
hampering nanotechnology development in
the agricultural sector of Iran. In order to
characterize the researchers’ level of
attitude, the following formula based on the
Interval of Standard Deviation from the
Mean (ISDM) was applied and a four-level
distribution was obtained (Senanayake,
1991): (Poor= A: Minimum score≤ A<
Mean score-St.dev.; Adequate= B: Mean
score-St.dev.≤ B< Mean score; Good= C:
Mean score≤ C< Mean score+St.dev.;
Excellent= D: Mean score+St.dev.≤ D<
Maximume score). A set of 37 questions

MATERIALS AND METHODS
The present research consisted of two
phases. The first phase was accomplished by
a semi-structured interview in order to
collect the viewpoints of the experts of the
Nanotechnology Committee of the Iranian
Ministry of Agriculture on the inhibitory
variables
in
the
development
of
nanotechnology in the agricultural sector of
495
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was designed in order to identify and
prioritize the factors holding back
nanotechnology development. To achieve
that, Likert's scale ranging from 1 to 5 was
used. Content and face validity of the
instrument was accomplished by a panel that
consisted of the experts of the
Nanotechnology Committee of the Ministry
of Agriculture and the faculty members of
Tarbiat Modares University in Iran. A
Cronbach Alpha coefficient was achieved
for the whole questionnaire (α= 0.92).

agreement with the results of the research
conducted by the National Public
Viewpoints Studies and Assessment Center
(2004) and Bainbridge (2002).
Objective Three
The attitudes of the agricultural
researchers were investigated in order to
determine the level of their attitude towards
nanotechnology. The obtained results
revealed that 49% of the studied researchers
had a good or excellent attitude towards
nanotechnology and only 9.7% had a poor
level of attitude towards nanotechnology
(Table 3). Similar findings were obtained
elsewhere by Social Research Association
(2004), Canadian Biotechnology Secretariat
(2005) and Besley et al. (2008).
The results of prioritizing the researchers’
attitudes towards nanotechnology revealed
that
two
variables
including:
"nanotechnology is able to increase the
productivity" and "Nanotechnology is called
another industrial revolution" were of the
highest priorities (Table 4). This finding was
in full agreement with the results obtained
previously by Knight and Pierce (2003) and
Friedman and Egold (2005).

RESULTS AND DISCUSSION
The findings of the study are presented
and discussed below in the order of the
research objectives.
Objective One
The first objective of the study was to
describe the personal characteristics of the
selected researchers of the national research
centers/institutes. As shown in Table 1, most
respondents were male (84.6%) and the
maximum age of the responders was 56
years. More than 72.4% of the responders
held a Master of Science degree and the rest
were PhD holders. Twenty-six percent of the
respondents were in the field of plant
protection. Almost 53% of the respondents
were of mentor academic rank. Most
researchers (78.9%) had conducted less than
five research projects in collaboration with
the universities.

Objective Four
To determine the significance of each
variable as the variables negatively
influencing
the
development
of
nanotechnology in the agriculture sector of
Iran, the mean and standard deviation were
used (Table 5). The results of prioritizing the
hampering factors showed that the lack of
laboratory equipment and related hardware
used for carrying out research in
nanotechnology and the lack of expert
human resources and trained specialists in
the field of agricultural nanotechnology are
the most important barriers for the
nanotechnology’s development in the
agriculture sector. This finding was

Objective Two
The results obtained for prioritizing the
communication channels used by the
researchers to get acquainted with
nanotechnology showed that the most
important channels were, respectively:
internet (30.9%), scientific seminars
(27.6%), and radio and television (15.4%),
as shown in Table 2. This finding is in
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Table 1. Demographic data (n= 123).
Personal and occupational characteristic

Frequency

Percent

Gender
Male

104

84.6

Female

19

15.4

Less than 35 years old

26

21.1

36-40 years old

41

33.3

41- 45 years old

30

24.4

46- 50 years old

20

16.3

Masters

89

72.4

PhD

34

27.6

Animal Sciences

15

12.2

Food Industry

20

16.3

Plant Protection

32

26

Agriculture

26

21.1

Gardening

15

12.2

Other course

15

12.2

Professor
Associate Professor

3
2

2.9
2

Assistant Professor

43

42.2

Instructor

54

52.9

Less than 5
6-10
11-15
More than 15

97
17
2
7

78.9
13.8
1.6
5.7

Age

Education level

Education background

Academic rank

Number of the joint research projects
conducted in collaboration with universities

Table 2. The communication channels used by the researchers to get acquainted with nanotechnology
in order of their importance.
Rank
Familiarity channel
Frequency
Percent
1
Internet
38
30.9
2
Scientific seminars
34
27.6
3
Radio and television
19
15.6
4
Internal journals
11
8.9
5
Friends and colleagues Sessions
8
6.5
6
Foreign journals
6
4.9
7
Newspapers
4
3.3
8
Satellite networks
3
2.5
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Table 3. The distribution of the studied researchers according to their levels of attitude towards
nanotechnology.
Attitude level
Poor
Adequate
Good
Excellent
Total

Frequency
12
51
45
15
123

Percent
9.7
41.3
36.8
12.2
100

Cumulative percent
9.8
51.2
87.8
100

Table 4. Prioritizing the researchers’ attitude towards nanotechnology.
Variables

Mean

Rank

4.16
4.08
4.03

Standard
Division
0.59
0.99
0.89

Nanotechnology is able to increase productivity.
Nanotechnology is called another industrial revolution.
Nanotechnology could lead to accelerate the development of
sustainable agriculture.
Nanotechnology is capable of converting the other technologies.
Nanotechnology is able to accelerate the progress in the
developing countries.
Nanotechnology can increase the quality and length of life.
Nanotechnology could revolutionize many industries to the extent
that new industries will be created.
Nanotechnology is one of the best technologies in the twenty-first
century.
Nanotechnology can prevent the environmental pollution.
Nanotechnology may increase inequality between the developing
and the developed countries.
Nanotechnology is able to integrate the education in science,
technology and social sciences.
Nanotechnology is capable of eliminating poverty.
Some nanoparticles have toxic effects on human health.
Preventing the development of nanotechnology is essential.

3.98
3.96

0.68
0.96

4
5

3.94
3.93

0.85
0.86

6
7

3.93

0.68

8

3.88
3.4

0.87
1.05

9
10

3.26

0.72

11

3.13
2.64
1.83

0.89
0.99
1.03

12
13
14

1
2
3

n= 123; Scale: 1= Against; 2= Completely against; 3= No opinion; 4= Agree, 5= Completely agree.

supported by previous studies (Aigrain and
Mumentaler, 2006; Rezaei, 2009).

values higher than 1 were extracted based on
the Keiser criterion (Table 6).
After performing factor rotation by the
varimax method, the research variables were
classified into 5 factors (Table7). The factor
analysis could limit the 56 obstacle variables
to 5 factors of financial barriers, educational
difficulties, management problems, research
problems, and relative-informative hardships
covering about 69.89% of the variance
observed for the obstacle variables. As for
the results of factor analysis, difficulty in
financing
for
commercializing
of
nanotechnology plans, lack of sufficient
funding available in the agricultural research
centers in the field of nanotechnology, and

Objective Five
In order to reduce the number of research
variables and determine the share of each
inhibitory factor in nano-agriculture, the
factor analysis was used. The performed
calculations showed that the internal
consistency of data to be used in factor
analysis was suitable (KMO= 0.734) and
Bartlett Pearson (1653.54) was significant at
1% level. In this study, 5 factors with special
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Table 5. Prioritizing the factors hampering the nanotechnology development in the agriculture sector of Iran.
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Variables

Mean

Lack of laboratory equipment and related hardware used for carrying out research in the
field of agricultural nanotechnology
Lack of expert human resources and trained specialists in the field of agricultural
nanotechnology
Lack of a comprehensive plan by the ministry of science and technology to promote and
develop nanotechnology as a branch of science in the universities
Lack of sufficient funding for agricultural research centers in the field of nanotechnology
Insufficient infrastructure related to intellectual property system in the field of agricultural
nanotechnology
Lack of a suitable educational program to increase awareness in the agriculture sector
Lack of support to establish mechanisms ready to undergo financial risks in agricultural
nanotechnology
Financing difficulties for commercializing the nanotechnology outcome
Forfeiture of loan grants to support research activities
Brain drain of nanotechnology specialists and loss of opportunities
Administrative and bureaucratic obstacles
Lack of infrastructure for evaluating the safety and quality of agricultural products in the
field of nanotechnology
Lack of knowledge and mistrust of the managers of the ministry of agriculture about the
potentials of nanotechnology
Lack of financial support from the private and active companies in the field of agricultural
nanotechnology
Lack of demand-oriented agricultural research in nanotechnology
Lack of attention to appointing right directors to manage nanotechnology research in
country
Lack of deep understanding of the importance and capacities of nanotechnology and its
applications in agriculture among the authorities of the agricultural organizations
Lack of sufficient knowledge and understanding among the managers of the agricultural
research centers regarding nanotechnology
lack of centers in order to market the agricultural products based on nanotechnology
Lack of a strong information communication network between researchers in the field of
nanotechnology in agriculture
Insufficient access to scientific information related to nanotechnology among the
agricultural researchers
Deficient number of expert faculty members in the field of nano-agriculture
Weak distribution of information about the importance of nanotechnology in agriculture
Lack of the private sector’ support and their presence in the development of agricultural
nanotechnology
Instability in the official management and development of new technologies
Lack of national standards for nanotechnology products
Lack of practical capabilities in nanotechnology researches especially in the agricultural
sector
Lack of suitable management system to evaluate the projects related to nanotechnology
Lack of effective communication between the active ministries in the field of
nanotechnology
Lack of supporting systems, such as growth centers and technology parks in the field of
nano-agricultural
Lack of awareness about nanotechnology among agricultural researchers
Lack of legal and judicial infrastructure for the development of nanotechnology in
agriculture
Lack of foreign investment in the field of agricultural nanotechnology
Lack of support in terms of providing risk funds for financing nanotechnology in
agriculture
Lack of coordination between different nanotechnology-related committees of the ministry
of agriculture
Interdisciplinary nature of nanotechnology
Lack of effective communication between the development staff and the nanotechnology
committees in the ministry of agriculture

4.31

Standard
Division
0.85

4.3

0.82

4.18

0.95

4.09
4.08

0.88
0.87

4.06
4.02

0.85
0.87

3.98
3.89
3.88
3.85
3.85

0.98
0.91
0.83
0.89
0.8

3.84

0.89

3.83

2.96

3.83
3.83

1.08
1.01

3.82

1.1

3.78

0.9

3.78
3.77

0.66
0.89

3.77

0.76

3.74
3.7
3.7

0.76
0.89
0.85

3.68
3.69
3.67

1.18
0.74
0.81

3.61
3.6

1.09
1.08

3.59

1.03

3.58
3.53

0.78
0.87

3.5
3.49

1.15
0.87

3.48

4.06

3.3
3.25

0.835
1.16

n=123; Scale: 1= Very low; 2= Low; 3= Moderate; 4= High, 5= Very high.
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Table 6. Extracted factors whit Eigenvalue Criterion, percentage of variance criterion and cumulative percent
frequency variance.
Factors
1
2
3
4
5

Eigenvalue Criterion

Percentage of variance
criterion
18.541
16.121
12.847
11.479
10.908

4.364
3.708
2.955
2.640
2.509

Cumulative percent
frequency variance
18.541
34.662
47.509
58.988
69.896

Table 7. The related variables to each obstacle factors and the rate of factor loading obtained by the rotation
matrix.
Factors

Financial
barriers

Educational
problems

Management
problems

Research
problems

Informative
communicative
problems

Variables
Financing difficulties for commercializing nanotechnology plans
Lack of sufficient funding of agricultural research centers in the field of
nanotechnology
Lack of support to establish mechanisms ready to undergo financial risks
in agricultural nanotechnology
Lack of public and private financial supports for the nanotechnology
plans
Lack of foreign investment in the field of agricultural nanotechnology
Weak distribution of information about the importance of
nanotechnology in agriculture
Lack of human resources and trained specialists in the field of
nanotechnology agriculture
Lack of awareness about nanotechnology among the agriculture
researchers
Insufficient access to scientific information related to nanotechnology by
the agricultural researchers
Lack of a suitable educational program to increase the level of awareness
of different players in the agriculture sector
Lack of knowledge and mistrust of the managers of the ministry of
agriculture about the potentials of nanotechnology
Lack of sufficient knowledge and understanding among the managers of
the agricultural research centers about nanotechnology
Administrative and bureaucratic obstacles
Lack of attention in appointing right directors to manage of
nanotechnology research in the country
Instability in the official management and development of new
technologies
Lack of demand-oriented agricultural research in nanotechnology
Lack of practical capabilities in nanotechnologies researches especially in
the agricultural sector
Lack of effective communication between the development staff and
nanotechnology committees in the ministry of agriculture
Lack of effective communication between the active ministries in the
field of nanotechnology
Lack of a strong information communication network between
researchers in the field of nanotechnology in agriculture

500

Factor
Loading
(Coefficients Rate)
0.771
0.709
0.708
0.682
0.566
0.898
0.844
0.768
0.715
0.700
0.843
0.802
0.800
0.758
0.706
0.902
0.698
0.673
0.612

0.573
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lack of support to establish risk funds for
financing nanotechnology in agriculture are
the most important financial barriers that
were also confirmed by the findings reported
by Aigrain and Mumentaler (2006). Results
obtained by factor analysis also highlighted
the educational problems, management
problems,
research
problems,
and
information communication problems, which
were previously reported by Aigrain and
Mumentaler (2006), Hodge (2005), Singh
(2007) and Hellesten (2007) as well.

fields to participate in short-term
nanotechnology training courses abroad;
As to the results of the factors analysis of
hampering factors on the way to develop
nanotechnology in agriculture, it is
recommended that the necessary policies be
adopted quickly for the commercialization
of nano-based products in the agricultural
sector. This could be achieved by holding
training workshops and extension courses to
increase the knowledge of the managers on
nanotechnology and also by granting loans
and funds necessary to help the private
research centers in order to get involved in
the nanotechnology research projects.

COCLUSIONS
Considering that more than half of the
researchers (51%) investigated in the present
study had adequate to poor attitudes toward
nanotechnology,
it
is,
therefore,
recommended to increase their awareness,
interests, and attitudes. The information and
promotional programs such as distribution of
publications and extensional brochures,
exhibitions, preparation and broadcasting
educational films, etc can be used to
accomplish that;
According to the results obtained
concerning the ranking of acquaintance
mechanisms with nanotechnology, it is
suggested to provide researchers with
facilities to easily access the Internet at
work, in order to increase their awareness
and knowledge. Also, regarding the radio
and television channels as one of the most
potentially informative sources, it is
recommended to prepare and broadcast radio
and television programs related to
agricultural nanotechnology. This can be
accomplished through close and dynamic
interactions between the Ministry of
Agriculture and media;
Concerning the results of the priority of
the obstacle factors for the development of
nanotechnology in agriculture, it is
suggested to fully equip the laboratories to
conduct
research
in
agricultural
nanotechnology and also dispatch faculty
members of the agricultural colleges in the
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ﺑﺮرﺳﻲ ﻧﮕﺮش ﻣﺤﻘﻘﺎن و ﻋﻮاﻣﻞ ﺑﺎزدارﻧﺪه ﺗﻮﺳﻌﻪ ﻓﻨﺎوري ﻧﺎﻧﻮ در ﺑﺨﺶ ﻛﺸﺎورزي
اﻳﺮان

ر .ﻣﺎﻗﺒﻞ ،م .ﭼﻴﺬري ،س .م .ﺧﻴﺎم ﻧﻜﻮﻳﻲ و م .ﻃﺒﺎﻃﺒﺎﻳﻲ
ﭼﻜﻴﺪه
ﻓﻨﺎوريﻧﺎﻧﻮ ﺑﻪ ﻋﻨﻮان ﻳﻚ ﻣﻮج ﺗﻜﻨﻮﻟﻮژﻳﻜﻲ ﺟﺪﻳﺪ از ﭘﺘﺎﻧﺴﻴﻞ ﻓﺮاواﻧﻲ ﺑﺮاي ﻣﺘﺤﻮل ﻧﻤﻮدن ﺻﻨﺎﻳﻊ
ﻣﺨﺘﻠﻒ از ﺟﻤﻠﻪ ﺑﺨﺶ ﻛﺸﺎورزي ﺑﺮﺧﻮردار اﺳﺖ .ﻫﺪف اﺻﻠﻲ اﻳﻦ ﺗﺤﻘﻴﻖ ،ﺑﺮرﺳﻲ ﻧﮕﺮش ﻣﺤﻘﻘﺎن و
ﻋﻮاﻣﻞ ﺑﺎزدارﻧﺪه ﺗﻮﺳﻌﻪ ﻓﻨﺎوري ﻧﺎﻧﻮ در ﺑﺨﺶ ﻛﺸﺎورزي اﻳﺮان ﻣﻲﺑﺎﺷﺪ .ﺟﺎﻣﻌﻪ آﻣﺎري اﻳﻦ ﺗﺤﻘﻴﻖ ،ﺷﺎﻣﻞ
ﻣﺤﻘﻘﻴﻦ ﻣﺮاﻛﺰ و ﻣﻮﺳﺴﺎت ﺗﺤﻘﻴﻘﺎت ﻣﻠﻲ در ﺳﺎﻟﻬﺎي  1388 -1389ﻣﻲﺑﺎﺷﺪ ) .( N= 187ﺟﻬﺖ اﻧﺘﺨﺎب
ﻧﻤﻮﻧﻪ آﻣﺎري ﺗﺤﻘﻴﻖ ،از روش ﻧﻤﻮﻧﻪﮔﻴﺮي ﺗﺼﺎدﻓﻲ ﻣﺘﻨﺎﺳﺐ اﺳﺘﻔﺎده ﺷﺪ ) .(n= 123اﺑﺰار ﺟﻤﻊ آوري
اﻃﻼﻋﺎت ،ﭘﺮﺳﺸﻨﺎﻣﻪ ﺑﻮد ﻛﻪ رواﻳﻲ آن ﺑﻮﺳﻴﻠﻪ ﭘﺎﻧﻠﻲ ﻣﺘﺸﻜﻞ از ﻣﺘﺨﺼﺼﺎن ﻛﻤﻴﺘﻪ ﻓﻨﺎوري ﻧﺎﻧﻮي وزارت
ﻛﺸﺎورزي و اﺳﺎﺗﻴﺪ ﮔﺮوه ﺗﺮوﻳﺞ و آﻣﻮزش ﻛﺸﺎورزي داﻧﺸﮕﺎه ﺗﺮﺑﻴﺖ ﻣﺪرس ﺑﺪﺳﺖ آﻣﺪ .آزﻣﻮن
ﻣﻘﺪﻣﺎﺗﻲ ﺟﻬﺖ ﺑﺪﺳﺖ آوردن اﻋﺘﺒﺎر ﭘﺮﺳﺸﻨﺎﻣﻪ اﻧﺠﺎم ﺷﺪ ) .(α= 0/92ﻧﺘﺎﻳﺞ اﻳﻦ ﺗﺤﻘﻴﻖ ﻧﺸﺎن داد ﻛﻪ
اﻛﺜﺮﻳﺖ ﻣﺤﻘﻘﺎن ) 92درﺻﺪ( داراي ﺳﻄﺢ ﻧﮕﺮش ﻣﻨﺎﺳﺐ ﺗﺎ ﻋﺎﻟﻲ ﻧﺴﺒﺖ ﺑﻪ اﻫﻤﻴﺖ ﻓﻨﺎوري ﻧﺎﻧﻮ ﻫﺴﺘﻨﺪ.
ﺗﺤﻠﻴﻞ ﻋﺎﻣﻠﻲ ﺗﻮاﻧﺴﺖ  37ﻣﺘﻐﻴﺮ ﺑﺎزدارﻧﺪه را در  5ﻋﺎﻣﻞ ﻣﻮاﻧﻊ اﻋﺘﺒﺎري  -ﻣﺎﻟﻲ ،ﻣﺸﻜﻼت آﻣﻮزﺷﻲ،
ﻣﺸﻜﻼت ﻣﺪﻳﺮﻳﺘﻲ ،ﻣﺸﻜﻼت ﭘﮋوﻫﺸﻲ و ﻣﻮاﻧﻊ اﻃﻼﻋﺎﺗﻲ -ارﺗﺒﺎﻃﻲ ﻣﺤﺪود ﻛﻨﺪ ﻛﻪ در ﻣﺠﻤﻮع 69/89
درﺻﺪ وارﻳﺎﻧﺲ ﺗﻐﻴﻴﺮات را ﺗﺒﻴﻴﻦ ﻛﺮدﻧﺪ.
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