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ABSTRACT

In recent years, generalization or the popularization of science has become
very important in Iran. In addition to universities and academic centers, many
other governmental and non-governmental institutions have also addressed
the issue of science popularization. However, there is still no clear and
universally accepted definition of the popularization of science. The purpose
of this study was to develop a model for the popularization of science in Iran.
In this study, a qualitative method with a Grounded Theory approach was
used. Participants in the study were selected by purposive sampling method,
which includes experts (including faculty members, professors, state
representatives, heads of scientific, research institutes, and etc.). They
participated in five focus groups consisting of ten people. The interview
questions were designed based on several factors that led to develop the final
model. According to this method and information gathered, a total of 129
initial concept-codes have were extracted from the textual analysis of the
interviews. Extracted raw codes have become 61 secondary codes due to their
frequencies, and then secondary codes have reduced to 12 concept-codes.
According to these concept-codes, 6 sub-categories and 6 main categories
were extracted. Based on the developed model, a common definition of
science popularization, factors affecting of science popularization and also the
effects of science popularization in society were identified. In addition, the
role of science popularization strategies in creating positive outcomes of
science popularization was explained.

Keywords: Model, Grounded theory, Generalization, Science
popularization.

INTRODUCTION

As science was developing during the scientific revolutions in Europe, many
scientists and scientific institutions came to the idea of strengthening the
relationship between the general public and science. As time went by and in
the eighteenth and nineteenth centuries, the tendency to popularize science
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was increased, and in the twentieth century, the popularization of science
became one of the inseparable components of the institution of science. There
three stages in the evolution of science popularization in the world: public
acceptance of science, public perception of science and public participation in
science (Ghadimi, 2017). Although the specialisation of sciences has gotten
societies to develop, it has led to a gap between scientists and the general
public. The popularization or generalization of science aims to narrow the gap
between scientific communities and the common people. According to the
major documents of the science and technology system, one of the main issues
is that science should engage in the main public discourse so that an
environment favorable to advancing science and technology can be provided.
The most obvious cost to be paid for drawing public attention to science is its
social cost, which means focusing rapid attention on such a forgettable matter
as science requires the development of a model in which the pillars of the
science popularization system are taken into account (Ghadimi, 2019). In the
upstream documents of the Islamic Republic of Iran, such as the
comprehensive scientific map of the country, advancing science and
technology is considered as one of the most important components of national
might or strength.

The lack of a national model has prevented the formation of a
comprehensive and efficient system in the field of science popularization. The
design and implementation of a systemised model leads to the homogeneity
and integrity of science popularization activities at all levels and provides a
cohesive structure in the field of science popularization. Therefore, the main
purpose of this study is to design a model for popularization of science in Iran.

METHODOLOGY

The present study is a qualitative research with the grounded theory approach,
a method and approach which were chosen by considering the purpose of the
study, which is designing a model for popularization of science in Iran.
Moreover, the purposive sampling technique was applied in the study. The
sample consisted of experts (faculty members and professors, representatives
of different ministries, heads and managers of scientific and research
institutes, etc.) who participated in five focus groups each of which including
ten people. The focus groups were directed by the researchers of the study.
The interview questions in the present study had been chosen based on several
factors which could have resulted in the design of a model.

The procedure applied in data analysis is based on the theories suggested by
Strauss and Corbin (2017), thus dividing the extracted concepts into sub-
categories in the open coding stage. A total of 129 primary key concepts were
extracted from the textual analysis of the interviews. Due to the high number
of the extracted primary raw data, they were changed into 61 secondary data,
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and then the secondary data were reduced to 12 final key concepts. According
to these concepts, 6 sub-categories and 6 main categories were determined.
The second step is axial coding, in which the researcher explores one of the
categories as the axial one in the center of the process and specifies the
relationships of the other categories to it. The relationship of other categories
to the axial category can be realized in five fields: causal conditions, strategies,
general context, intervening conditions and consequences (Strauss &
Corbin, 2008).

The third step involves selective coding, which is the process of selecting
the main category systematically accompanied by selecting other categories,
validating relationships and filling in the gaps with categories that need to be
modified and expanded. Using three coding procedures means that the
theorists who developed grounded theory use designed procedures to
formulate their theories. They rely on the analysis of their data to transform
them into specific types of categories existed in axial coding.

Considering that the criterion for judging the time of stopping focus
meetings is the theoretical adequacy of categories and data, the point of
theoretical saturation occurred when the participants' responses did not reveal
any new insights. Finally, after 5 meetings with the focus group, each of which
lasted about two hours, theoretical saturation was reached.

The reliability of the findings of the present study has been ascertained by
the inter-rater reliability method (assessing the degree of agreement between
two raters).

FINDINGS
In this study, for designing a model for popularization of science, 10 questions
were asked in focus group interviews. After analyzing the qualitative data and
after the coding process based on the grounded theory approach, conceptual
codes were extracted.

In table 1, you can see the categories, concepts, secondary codes, and the
frequency.

Table 1: Secondary coding and category formation

Categories Secondary Codes Concepts Frequency

- Dissemination and

institutionalization of scientific
I . Lo Popularization ~ of thinking In society L
mproving scientific . - Improving the level of a society’s 12
culture science culture and quality of life

-Converting scientific subjects into
topics of conversation in the society
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105

Scientific-cultural
structure

Current activities to
popularize sciences

- Development, expansion and
presentation of scientific researches
through scientific interactions
(Holding conferences, festivals,
gatherings and meetings ...)

- Capacity building in various fields
(providing trained groups)

- Monitoring cultural currents and
activities

- Commercialization of research
findings (turning science into
wealth)

- Discourse building and
popularization of science and
technology

- Efforts to lay the groundwork and
infrastructure for scientific-
educational activities

- The need to provide
popularizational programs for all
social divisions (needs assessment
of the target population)

-Taking all scientific disciplines
related to popularizational activities
into account

30

Reform

Scientific
making

policy-

- Participation and cooperation of
relevant institutions in order to
accomplish the objectives of
popularizational activities

- Opening up opportunities for
public participation / democratic
activities

- Considering cultural-ethnic
diversity in developing
popularizational activities

- Creating a strategic plan related to
the field of popularizational
activities

- Focus and emphasis on the
structural position of legal
responsibility of science
popularization in institutions

- Establishing an evaluation system
and controlling the process of
science popularization

Coordination among
scientific
institutions

Scientific-research
policies

- Establishing an evaluation system
and controlling the process of
science popularization

- Forming the scientific bedrock
and building infrastructure for
research and scientific activities
- Reforming the structure of the
scientific and research system

- Specification of the field of
science popularization

- Allocating funds to popularise
research findings

- accessibility of native studies

18
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Educational policies

- Building educational
infrastructure

- Setting up joint popularisational
projects with other organizations
-Using experts for education

Facilitating the
process of science
popularisation

Science
popularisation
tools

- Creative and entrepreneurial
activities (in the field science
popularization)

- Production of scientific-
educational content

- Localization of science and
knowledge

- Using media (audio-visual media)
and social media in education

- Applying art, cultural events, etc.

Evaluation of
activities

- Performance management system
- Monitoring activities through
relevant indicators

- Investigating the impact of the
goals mentioned in the strategic
plan

-Monitoring cultural currents and
activities

14

Policy-making in the
field of science
popularization

Supportive policies

Elimination of supportive
(government) restrictions in the
field of science popularization
including lack of space, budget,
human workforce, etc.

- Motivation, special privileges and
support in this area from the
government

- Designing and clarifying specific
and effective tasks for the
organization in the field of
popularisational activities

- Formulation of a strategic plan in
the field of science popularization

- Encouraging governmental bodies
to attempt to accomplish the
objectives and to continue
popularisational activities

10

Essential and
effective interactions

- Increasing inter-institutional
cooperation (management of
parallel goals of institutions)

- Increasing efficient and effective
cooperation among organisations
- Removal of barriers to national /
international interactions

12

Training and
capacitating human
workforce

- Training expert and
knowledgeable managers

- Using scientific capacities of
people for education

- Encouraging and providing
necessary conditions for skills
acquisition

- Developing scientific thinking in
the organs
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- Formulating a plan and providing
facilities for training expert human
workforce

- Localization of novel
technologies considering the rapid
pace of scientific changes

- Opening up opportunities for
access to information and
scientific-educational places and

facilities
Scientific / research | - Scientific and technological
facilities networks 3

- Creating documentary and
scientific databases

- Documenting the results of the
popularisational activities of the
institutions

-Prioritising popularisational
activities in formulating plans and
policy-making

- Presence of non-specialist and
ignorant managers

- Ignoring scientific advice in
decision making

- Unscientific priorities / the extent
of unscientific thinking in organs

- High frequency of errors and
mistakes in strategic planning

- Lack of localization of new 14
technologies considering the rapid
pace of scientific changes

- Inaccessibility of scientific-
educational places and facilities
and information of scientific
networks

- Lack of documented databases

- Lack of documentation of the
results of popularisational activities

Executive constrains

In the selective coding stage, after several discussions and consultations with

experts and thinkers about the findings of open and axial coding, the results
of research on the concepts, subcategories and main categories, the model of
science popularization in Iran was obtained. In designing the model extracted
from the grounded theory process, the causal conditions, the contextual
factors, intervening factors, strategies, the main phenomenon and its
consequences are taken into account. Sarukhani (1991) regards a model as a
logical set that shows the basic structure of a phenomenon or reality in order
to explain the subject and its functions.

DISCUSSION AND CONCLUSION

The main purpose of the study was to design a model for science
popularization in Iran employing grounded theory. To achieve the aim of the
study, the interview questions were asked in order to discover a common
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concept of the definition of the phenomenon in question (science
popularization), considering causal conditions, contextual variables,
intervening conditions and consequences of science popularization.
According to the research findings, a common definition of science
popularization was achieved as follows:

"The popularization of science is raising public awareness and the
institutionalization of critical thinking in order to achieve prosperity, well-
being and sustainable development."

It can be claimed that the definitions of the participants in the focus groups
strongly resemble the existing definitions of science popularization.

In this model, the formulation of supportive laws (emphasis on creating a
strategic document) is essential to promote scientific thinking and emphasize
the appropriate and efficient interactions among institutions and
organizations. Also, the development of infrastructure, the removal of
supportive constraints (budget allocation) and the localization of new
technologies (considering the rapid changes in the development of science and
knowledge) can all be effective in creating the necessary structure for the
study’s main phenomenon, which is policy-making in the field of science
popularization.

In fact, the dissemination of scientific thinking in society, raising public
awareness and improving the manners of the society, Converting scientific
subjects into topics of conversation in the society and involving public
opinions in scientific decisions are among the mechanisms that need to be
managed and coordinated. In designing these mechanisms, the current status
of promotional activities in institutions and organizations, audiences and
scientific disciplines related to the model of science popularization were taken
into account. To achieve the model of science popularization, it seems
essential to formulate and implement factors such as: empowerment of human
resources, practical applications of scientific findings (in order to efficiently
affect people's lives), creating suitable conditions for scientific activities,
monitoring the current scientific activities (to ensure that they are performed
appropriately to help achieve the objectives in question), considering the type
of audience in science popularization, and finally the emphasis on the
popularization of science in all branches of science. Education and research
reforms, also, play a crucial role in completing the model of science
popularization. Intervening conditions are the conditions which affect
strategies.

In this model, providing intervening conditions and removing constraints of
the contextual conditions (contextual variables) can help to provide strategic
conditions. In other words, strategies are activities that, according to the focus
group, haven’t been employed for developing popularisational activities in
institutions, and appropriate policy-making and planning should be done in
this regard. Moreover, cooperating with other organizations should be
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emphasised. The strategies encompass such items as: cooperation with all
relevant organizations, establishing an evaluation system and controlling the
process of science popularization, opening up opportunities for public
participation (democratic and media activities), building educational
infrastructure, providing a single model for the whole science popularization
network, creating a strategic plan related to the fields of activities, reforming
the structure of the scientific and research system, specification of the field of
science popularization, considering the structural position of science
popularization. Finally, the final stage of the model leads to the consequences
which will be revealed in the government programs and its top-level policy-
making.

Science must penetrate the society horizontally and vertically so that we can
witness its impacts. In the horizontal impact, it is expected that science will
penetrate every level of society and become popular among all different social
classes and strata, and in the vertical impact, it is hoped that science will be
institutionalised in the society. Furthermore, we hope, by means of
educational systems and through particular educational methods, we can
change public attitudes and habits permanently so that people have a close and
strong relationship with science.
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