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Abstract:

BACKGROUND: Over the last few centuries, the overspecialization of various sciences under the
pretext of benefiting from pure disciplinary knowledge led to alienation among and competition
between different fields of science. Such competition has deviated knowledge from its main objective
which is to understand and explain the phenomena. The remedy to this dilemma is to address a new
approach, introduced to higher education in the late 1950s as “interdisciplinarity.” Accordingly, the
main purpose of this article is to propose the strategic instances of operationalizing interdisciplinarity
as the key requirements to provide a guideline for designing interdisciplinarity activities.
MATERIALS AND METHODS: The present survey was carried out through the framework synthesis
method. To codify the instances of operationalizing interdisciplinarity, the main elements and structures
of the model were set as the basis of the query for each element and structure; an independent
query was carried out in the literature of the study. The correspondence of the discovered instances
was once more compared with the conceptual boxes of the primary theoretical model. Ultimately,
the taxonomy was concluded through the operational instances based on the primary framework.
RESULTS: A total of 152 strategies were identified as implications of operationalization of 13 layers
and 38 sublayers of the multilayer interdisciplinary model.

CONCLUSION: The development of interdisciplinarity in the national higher education system requires
several measures to be taken at different levels of a discipline or scientific field of study. Relying on
this, which is the main basis of entering into interdisciplinarity activities, the present study suggests
and presents strategic instances of interdisciplinarity operationalization.
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of interdisciplinarity approach should be
established? In line with this, Frodeman
and Gabriele Bammer assert that: “one
of the most important challenges of

Introduction

Today, the interdisciplinarity approach
is considered as one of the important

fields of study in the world. This is such that
the intellectuals have hopes of presenting
comprehensive and efficient solutions in
the light of this perspective, so that they
would solve the peripheral complicated
and multidimensional issues. However,
the point to pay attention to is how this
interaction and merger as requirements
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accomplishing interdisciplinarity activities
is the lack of an accepted method among
the interdisciplinary activists." Or Gabriele
Bammer believes that there is no standard
process to put the disciplines next to each
other and to determine how they should
be merged and combined to decide about a
phenomenon or solve a problem.!?!
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The main problem with interdisciplinary activities
is how to implement and apply this approach in the
process of activities related to interdisciplinarity.
Researchers and lecturers — activists in general — may
not be encouraged to adopt interdisciplinary activities by
only pronouncing their benefits. The studied literature
on the implementation of interdisciplinary activities is
chaotic, the road map is unknown, and the languages of
scientific disciplines are dissatisfying to other disciplines,
and finally, individuals face plenty of hesitations and
difficulties along their way."!

As commentators believe, the interdisciplinarity
approach is well understood when compared with
the scientific disciplines under question. A scientific
discipline is a systematic subject encompassed by the
context of scientific knowledge, which categorizes and
specializes the work, and responds to the diversity of
scientific fields. Although every discipline is within a
larger scientific body, it tends to be independent due to
the hypotheses, language, and techniques it establishes
or exploits.!

Hence, to have a clear understanding of the essence
of interdisciplinarity, the symbolic boundaries that
lead to identity building for various disciplines and
differentiation between them need to be first determined.
As mentioned in our article entitled “Rethinking
Inter-disciplinarity: Proposing a Multilayered Model,”
the breadth and multitude of semantic layers of
a discipline are rooted in the following facts: the
philosophical backgrounds, culture, language, focus and
interest, aim, fund of knowledge, knowledge human
resources, knowledge institutes, knowledge-based
activities, knowledge resources, knowledge-related
events, knowledge value addition, and the stewardship
of the scientific discipline.®

Interdisciplinarity is underpinned by the fundamental
rationale that actors need opportunities to comprehend
the existing relationships among different disciplines and
could acquire the skills and knowledge in the real world.
Interdisciplinarity cannot be witnessed in practice unless
an appropriate theoretical and applied understanding of
interdisciplinary activities is arrived at.[*”]

Interdisciplinarity is an approach to establish a more
comprehensive understanding to encounter complicated
or broad questions and problems in reality by integrating
the epistemology, methodology, knowledge, theory,
procedure, technique, and concepts of different
disciplines through reciprocal understanding, interaction,
collaboration, shared discourse, and multidimensional
analysis. In terms of quantity, integration, and holism,
interdisciplinarity hierarchically stands somewhere
between multi-, inter-, and metadisciplinarity.®!

The authors intended to fill this languish gap in the
interdisciplinarity literature to find out what should
be done to operationalize an interdisciplinary activity.
To respond to this concern, the existing literature of
this ground was addressed considering the theoretical
framework called “multilayered interdisciplinarity”
model, developed and published by the authors of the
article entitled “Rethinking interdisciplinarity: Proposing
a multilayered model,” and out of the findings and
through cognitive synthesis, the questions were answered
as of how to use approaches and insights resulted
from various disciplines or how to extravagate the
interdisciplinary boundaries and identify the standpoints
and perspectives of two or more scientific disciplines.

The present study can offer excellent literature to
interdisciplinary activists and education planners of the
country to make it instrumental in further expanding and
utilizing the interdisciplinary approach. Accordingly, the
interdisciplinarity operationalization model is hereby
proposed to develop such programs.

As we proceed, a brief discussion of the theoretical
“multilayered interdisciplinary” models of the
researchers’ interest is overviewed. In this pyramidal
model, the pillars of scientific disciplines are identified
and composed in 13 layers and 38 sublayers, with the
basic and abstract layers on the bottom and the objective
layers on the upper sublayers of the pyramid. To adhere
to the brevity and a possibility of a more convenient
review of the study results, the fallowing displays the
pyramidal model of interdisciplinarity development,
that is, the “multilayered interdisciplinarity” model by
disciplinary boundaries.)

These 13 layers are as follows: the philosophical
background of the scientific discipline, the culture of
the discipline, the language of the discipline, the focus
and interest of the scientific discipline, the aims of the
scientific discipline, the discipline’s fund of knowledge,
the knowledge-based human resources of the discipline,
the knowledge institutes of the discipline, the knowledge
activities of the discipline, the discipline’s knowledge
resources, the knowledge-related events of the discipline,
the knowledge-based value addition of the discipline,
and the stewardship of the discipline. The sublayers
associated with each layer are as follows:

1. The philosophical background of the scientific
discipline: The ontological assumptions of the
discipline, the epistemological assumptions of
the discipline, the methodological principles of the
discipline, the semantic assumptions of the discipline,
the values/axiological and moral assumptions of the
discipline

2. The culture of the discipline: The customs and social
behavior of the discipline’s scientific community, the
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norms of the discipline’s scientific community

3. The language of the discipline: The ontology of the
discipline and the standard terminology system of
the discipline

4. The focus and interest of the scientific discipline:
The domain of discourse of the discipline, the
problematics of the discipline, and the discipline’s
priorities

5. The aims of the scientific discipline: The cognitive
goals of the discipline, the practical goals of the
discipline, and the moral goals of the discipline

6. The discipline’s fund of knowledge: The theories,
the propositional knowledge, the prescriptive
knowledge, and the normative knowledge

7. The knowledge-based human resources of the
discipline: The discipline’s knowledge knowers and
the discipline’s knowledge seekers

8. The knowledge institutes of the discipline: Scientific
organizations and institutes, scientific networks, and
scientific teams

9. The knowledge activities of the discipline: Knowledge
research/production, knowledge management
and translation, knowledge education/transfer,
knowledge dissemination, and knowledge application

10. The discipline’s knowledge resources: The scientific
journals of the discipline, the textbooks of the
discipline, and the databases of the discipline

11. The knowledge-related events of the discipline: The
scientific seminars of the discipline and the scientific
conferences of the discipline

12. The knowledge-based value addition of the discipline:
The economic value addition of the knowledge and
the noneconomic value addition of the knowledge

13.The stewardship of the discipline: Setting the
standards and enforcing the standards.

Materials and Methods

Study design and setting

This study is a qualitative study conducted in 2020 using
framework synthesis methods to achieve taxonomy
of the operationalizing inter-disciplinarity as the key
requirements to provide a guideline for designing
inter-disciplinarity activities. Framework synthesis
methods is a process of combining or aggregating
related evidence extracted from numerous similar
studies, aiming to obtain sufficient results with high
generalization capability against what could possibly be
achieved by findings of an individual study. !

The researchers who define the classifications of

techniques have determined framework synthesis as

follows:

1) Freestyle Subsequent Categorization: The operational
methods are probed and classified by subject in the
absence of a preliminary theoretical framework. In

this method, inductive analysis is utilized following
the subject

2) Best Fit Framework Synthesis: In this method, we
simultaneously look for the theoretical frameworks
and operationalization methods. The theoretical
framework and operational implications that best
fit with the examples are selected through constant
comparison, and they are postulated as the basis for
classifying the implications. In this technique, both
deductive and inductive analyses are integrated

3) Sequential Framework Synthesis: by this approach,
the resources are first searched to detect a framework.
Then the implications are searched and assigned to
the components of the selected framework through
deductive analysis

4) Predetermined Framework Synthesis: In this method,
the researcher has already developed a theoretical
framework to be utilized as a basis underpinning
the search for the implications and operations.
The operational implications are then elicited and
attributed to the components of the framework
through deductive analysis.

Data collection tool and technique

To collect the Data using the framework synthesis, an
exhaustive review of literature by the theoretical model
has been done and each of the keywords related to the
contents of the interdisciplinary multilayer model is
searched in databases like google scholar, Eric, PubMed,
web of science in English. As a result, little evidence has
been found; therefore, authors elaborate implication
elicitation method of interdisciplinary strategies.

Predetermined framework synthesis:

To achieve taxonomy of the operationalization methods

in interdisciplinary development strategies, this study

uses predetermined framework synthesis technique,

the fourth category of the above classification of the

framework synthesis. This technique encompasses five

steps as follows:

1. The main components and structures of the model or
the theoretical framework are determined

2. The research literature is independently probed
to find operational implications for each of these
components and structures

3. The correspondence between the discovered
implications and the conceptual boxes of the
preliminary theoretical model is re-examined

4. Theredundantinstances are eliminated and the vague
instances are clarified and explained

5. The taxonomy of operational examples is presented
based on the preliminary framework.

Ethical considerations
This study is part of a PhD dissertation of medical
education discipline in Medical Sciences University
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Shahid Beheshti with the code of ethics) (IR. SBMU.
SME. REC.1397.002.

Research findings

According to the objectives of the study, a total of 152
strategies were organized and proposed in 13 layers
and 38 sublayers in Tables 1-13, considering the cross-,
multi-, inter-, and metadisciplinary techniques to develop
interdisciplinarity in the higher education system.
The four terms “cross-disciplinary, multidisciplinary,
interdisciplinary, and metadisciplinary” are used to
refer to different forms of interdisciplinary interaction
and integration between scientific disciplines.
Cross-disciplinarity includes per-case activities providing
a discipline with the benefits of other ones. The term
“multidisciplinary” is referred to those activities performed
in teamwork or to those activities consisting of individuals
and members of different disciplines while fully preserving
theidentity of the discipline. Interdisciplinarity encompasses
activities focusing on an issue or phenomenon to use the
existing capacities of different disciplines. Questioning
the disciplinary boundaries, transdisciplinarity includes
activities seeking to reach a single fact and to provide a
single solution to the issues and problems, fully considering
the uniqueness of the phenomena regardless of any
disciplinary boundaries.

The “ontological assumptions” layer of the discipline
Nowadays, what researchers and scientists of various
fields perform is the fruit of a belief system formed
gradually over the centuries by the thinkers of these
fields. Such a belief system is indeed a philosophical
framework instructing the researchers to develop
and apply the scientific method.!" In this layer, the
interdisciplinary activists should consider and headline
the strategies proposed in Table 1 to achieve a common
philosophical belief.*75!

The discipline’s layer of culture
Disciplinary culture involves the norms, customs, and

social behavior of a scientific community and the values
extracted from the behaviors of scientific activists in an
abstract discipline. The interdisciplinarity approach
seeks to understand, access, and transmit cultural
values and norms and culturally assimilate different
disciplines. The strategies propounded in Table 3 can
help interdisciplinarity activists address the interactions
between the involved disciplines as more clearly and
with higher quality as possible.['!

The language layer of a scientific discipline

One of the layers associated with the discipline is its
language. The terminology used to establish scientific
communication between the scientific experts is placed
in the scope of a discipline, and the semantic system
governing a discipline varies for different disciplines.!'”*#l
The following strategies and implications provide the
possibility for the experts to overcome the challenges
of linguistic communication and dialog establishment
among the disciplines.['*2!

The focus of a scientific discipline

The focus of each scientific discipline in a scientific
discourse determines the basic issues the scientific
community of the concerned discipline encounters and
specifies the research priorities of the discipline.[*?!
The practical strategies and implications of Table 5 provide the
discourse context forinteractions and crossing theboundaries
of two or more disciplines.”*!

The aims of a scientific discipline

The overall goals and aims of a discipline may be
classified into three groups of cognitive goals, moral
goals, and practical goals.” The final objective of
efforts made by the scientific body of every discipline
is to reach these aims, considering the following
implications./¢%0

The discipline’s fund of knowledge

Every discipline’s fund of knowledge is formed by a

Table 1: The strategies and implications of operationalization of interdisciplinarity development elicited from the

“ontological assumption of discipline” layer

The primary layer The secondary layer

Integration layers

of the discipline  of the discipline Cross-disciplinary

Multidisciplinary

Interdisciplinary Transdisciplinary

The ontological Ontology Pragmatic ontological
assumptions of borrowing
the discipline Epistemology Epistemological
explication
Methodology Methodological
cross-fertilizations
Semantics Concept discovery and

semantic embedding

Values/axiology Cross-boundary value

awareness

Shared ontological

Critical transcendental Metaphysical/

assumptions ontology ontological unity

Epistemological Aggregated epistemology  Epistemological

pluralism unity

Shared components  Method-interdisciplinarity/  Unified scientific

approach cross-cutting organizing methodology
principles

Reciprocal translation Concept-interdisciplinarity =~ Semantic

and overarching integration

concepts

Values pluralism Integral value Global values
constellations/shared system

reference value framework
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Table 2: The strategies and implications of interdisciplinarity development operationalization elicited in the
“culture of discipline” layer

The main  The subsidiary layers Integration levels
layer Cross-disciplinary Multidisciplinary  Interdisciplinary Transdisciplinary
Culture The norms, customs, Cultural awareness/ Shared Shared acculturation Grand culture of
and social behavior of cultural competencies ~ communities of scientific communities
the scientific community practice
The norms of the Cross-disciplinary Multitaskholder Shared platform of Global norms of
scientific community norm diffusion normalization clarified norms and values scientific community

Table 3: The strategies and implications of interdisciplinarity development operationalization elicited from the
“language of discipline” layer

The main layer The subsidiary Integration layers
layer Cross-disciplinary Multidisciplinary Interdisciplinary Trans disciplinary
The language Ontology Pluralistic dialog Multidisciplinary Interdisciplinary Metalanguage
of the discipline dialect articulation
The standard Cross-linking Shared ontology Methodical terminology Unified ontology of
terminology system ontologies management scientific terms

Table 4: The strategies and implications of interdisciplinarity development operationalization elicited from the
“focus and interest of the scientific discipline” layer

The main layer The subsidiary layer Integration layers
Cross-disciplinary Multidisciplinary Interdisciplinary  Trans disciplinary
The focus and The discourse Cross-disciplinary Pluralistic discourse/ Problem-focused = Transdisciplinary
interest of the domain discourse awareness  multistakeholder discourse  open discourse discourse
scientific discipline  The problematics Cross-disciplinary Pragmatic shared Interdisciplinary Unified problematic
problematic problematic problematics
enrichment
The priorities Exchanging priorities  Participatory priority setting ~ Shared priority Shared goals for
setting priority setting

Table 5: The strategies and implications of interdisciplinarity development operationalization elicited from the
“aims of the scientific discipline” layer

Main layer Subsidiary Integration layers
layer Cross-disciplinary Multidisciplinary Interdisciplinary Trans disciplinary
The aims of Cognitive Disciplinary discovery Shared multidisciplinary Phenomena specific Transdisciplinary
the scientific goals agenda with a glimpse of discovery agenda of mutually discovery agenda discovery agenda of
discipline cross-disciplinary issues interested phenomena united ontologies
Practical goals Cross-boundary awareness Multidisciplinary shared Interventional Unified scientific
of “practical orientations” “what to do” interdisciplinarity taskforce
Moral goals Cross-boundary goal Multilateral target Interdisciplinary Unified
consideration determination aggregated goal platform phenomenological utopia

Table 6: The strategies and implications of interdisciplinarity development operationalization elicited from the
“the discipline’s fund of knowledge” layer

Main layer Subsidiary layer Integration layers
multidisciplinary  interdisciplinary  cross-disciplinary Multidisciplinary Interdisciplinary  Trans disciplinary
Fund of Theories Theory borrowing Transtheoretical Metatheory Unifying theories
knowledge approach development
Propositional Disciplinary knowledge Multiperspective Bridged Universal
knowledge of phenomena with some knowledge of interperspective knowledge of
cross-disciplinary themes phenomena knowledge of phenomena
phenomena
Prescriptive Disciplinary knowledge Multidisciplinary Integrated Universal
knowledge of practice with package of practice knowledge of knowledge of
cross-disciplinary implications  knowledge practice practice
Normative Disciplinary perspective Negotiated Interdisciplinary Universal
knowledge of ideal states with multidisciplinary vector approach knowledge of ideal
cross-disciplinary awareness  approach to ideal states  to ideal states states
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Table 7: The strategies and implications of interdisciplinarity development operationalization elicited from the
“knowledge-based human resources” layer

Main layer
multidisciplinary

Subsidiary layer

Integration levels

interdisciplinary Cross-disciplinary

Multidisciplinary

Interdisciplinary

Trans disciplinary

Knowledge-based
human resources

Knowledge
knowers

Knowledge
seekers

Disciplinary faculty
members with
cross-disciplinary activities
Disciplinary students with
cross-disciplinary activities

Faculty members
with multidisciplinary

modular coursework

Faculty members with
interdisciplinary career

Pluripotent academic
scientist/faculty

capacity enhancement development member
Students with Students with Transdisciplinary
multidisciplinary/ interdisciplinary capable

project-based education knowledgeable student

Table 8: The strategies and implications of interdisciplinarity development operationalization elicited from the
“knowledge institutes” layer

Main layer
multidisciplinary

Subsidiary layer
interdisciplinary

Integration levels

Cross-disciplinary

Multidisciplinary

Interdisciplinary

Trans disciplinary

Knowledge
institutes

Scientific
organizations and
institutes

Scientific
networks

Scientific teams

Organizations with

interdisciplinary placements

Disciplinary networks with
occasional cross-links

Disciplinary teamwork with
occasional cross-participation

Multidisciplinary
departments

Interconnected

multidisciplinary networks

Reactive multidisciplinary

teamwork/shared

interdisciplinarity teamwork

Interdisciplinary
centers

Integrated
interdisciplinary
networks
Proactive
interdisciplinary
teamwork

Organizations
formed around
real-world
problems
Global science
network

Multitask
project-based
teamwork

Table 9: The strategies and implications of interdisciplinarity development operationalization elicited from the
“knowledge activities” layer

Main layer
multidisciplinary

Subsidiary layer
interdisciplinary

Integration levels

Cross-disciplinary

Multidisciplinary

Interdisciplinary

Trans disciplinary

Knowledge
activities

Knowledge
production/
research
Knowledge
management and
translation

Knowledge
transfer/education

Knowledge
dissemination

Knowledge
application

Disciplinary research with
methodological borrowing

Intradisciplinary synthesis
of boundary problems

Multidisciplinary teaching

Discipline-specific
knowledge portal with
cross-disciplinary users

Cross-boundary works

Multidisciplinary joint
research

Metanarrative

Interdisciplinary
(modular) curriculum

Joint multidisciplinary
knowledge portal

Multidisciplinary practice,
multidisciplinary projects

Boundary spanning
translational research

Critical interpretative
synthesis

Interdisciplinary
(problem based)
curriculum
Phenomena/
problem-focused
interdisciplinary
knowledge portal
Interdisciplinary
projects/services/
practices

Transdisciplinary
inquiry

Transdisciplinary
transparadigmic
knowledge
synthesis
Transdisciplinary
curriculum

Universal science
portal

Real-world
knowledge-based
problem solving

Table 10: The strategies and implications of interdisciplinarity development operationalization elicited from the
“knowledge resources” layer

Main layer
multidisciplinary

Subsidiary layer
interdisciplinary

Integration levels

Cross-disciplinary

Multidisciplinary

Interdisciplinary

Trans disciplinary

Knowledge Scientific journals  Disciplinary journal with Journal with Problem/issue-based Unified/general
resources cross-disciplinary guest editor ~ multidisciplinary interdisciplinary journals  science journals
editorial board
Textbooks Cross-disciplinary boxes in Multiauthorial Multiauthorial Integrated science
disciplinary textbooks multidisciplinary interdisciplinary textbook
textbook textbook
Databases Disciplinary database with Cross-linked Integrated Unified database of
occasional records from other  multidisciplinary interdisciplinary science
disciplines database database
6 Journal of Education and Health Promotion | Volume 10 | December 2021
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Table 11: The strategies and implications of interdisciplinarity development operationalization elicited from the

“knowledge-based events” layer

Main layer Subsidiary layer

Integration levels

multidisciplinary interdisciplinary cross-disciplinary

Multidisciplinary Interdisciplinary Trans disciplinary

Knowledge-related  Scientific Seminar with cross-disciplinary  Multidisciplinary
events seminars invited speaker.

Scientific Conference with invited

conferences speaker from another discipline

Phenomena

or issue-based
interdisciplinary
seminars
Problem-based
interdisciplinary
conferences

“Science as perspective”
instead of “perspectives in
science” seminars

joint seminar

Science as enlightenment”
instead of “science as
flashlight” conferences

Multidisciplinary
joint conference

Table 12: The strategies and implications of interdisciplinarity development operationalization elicited from the

“knowledge-based value addition” layer

Main layer Subsidiary layer

Integration levels

multidisciplinary interdisciplinary cyoss-disciplinary

Multidisciplinary Interdisciplinary Trans disciplinary

Knowledge-based Economic
value addition

value addition

Noneconomic Valorization of disciplinary

knowledge-based knowledge with “as-needed” use
of cross-disciplinary knowledge

value addition

Commercialization of disciplinary
knowledge-based knowledge with “as-needed” use
of cross-disciplinary knowledge

Joint firms based Service/product-focused
on multidisciplinary  interdisciplinary
collaboration knowledge
commercialization
Joint noncommercial Problem/development
activity based on focused interdisciplinary
multidisciplinary knowledge valorization
collaboration

Boundary-less
knowledge as
wealth ideology

Boundary-less
knowledge as
salvation ideology

Table 13: The strategies and implications of interdisciplinarity development operationalization elicited from

“stewardship”

Main layer Subsidiary layer

Integration levels

multidisciplinary interdisciplinary

Cross-disciplinary

Multidisciplinary Interdisciplinary Trans disciplinary

Stewardship Setting the

standards

Disciplinary governing
representatives

Enforcing the
standards
considerations

body with cross-disciplinary

Disciplinary standards with
occasional cross-disciplinary

Joint Problem-focused Transboundary
multidisciplinary interdisciplinary governance of
body of governance body scientific bodies
governance

All-inclusive
standards of
scientific activities

Goal-oriented
interdisciplinary
standards

Collaborative
multidisciplinary
standard setting

set of theories, propositional knowledge regarding the
behavior of the phenomena in the real world, and its
prescriptive knowledge to intervene and change the
behavior of the phenomenon in a discipline.'**! The
following strategies and implications are selected for
interaction and setting the boundaries between two or
more disciplines.?®'!

Knowledge-oriented human resources

A scientific discipline may educate the most outstanding
scientists, researchers, and theoreticians, as well as
talented and knowledge-seeking students of that
discipline.?>** The scientific relations and interactions in
the scientific and academic community of both national
and international levels take place between two or more
disciplines considering the following implications.*>*!

Knowledge institutes

Think tanks, advanced laboratories, research centers,
universities, educational hospitals, and knowledge
management and interpretation centers are
considered among the knowledge institutes of every

discipline."? The practical strategies of Table 8 should be
keptin mind when intending to undergo activities among
the organizations, networks, and scientific teams.[*40-44l

Knowledge activities

A scientific discipline in a knowledge domain requires
research (knowledge production), education (knowledge
transfer), knowledge management and translation, and
provision of knowledge service (knowledge application)
at the highest level of quality possible.' The knowledge
activities relate to familiarity with the proposed strategies
and implications as follows.[364552

Knowledge resources

A scientific discipline has scientific journals, scientific
textbooks, and databases of scientific articles. The knowledge
sources seek to draw the horizons ahead and to record and
distribute the interdisciplinarity scientific findings through
the following strategies and implications.*!

Knowledge-related events
In a scientific discipline, international gatherings or
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scientific seminars or conferences are held at the top
scientific level with the participation of the international
outstanding scientists and researchers. The role of
knowledge-based events is applied in scientific and
entrepreneurship developments and identifying the
challenges, obstacles, and solutions with the following
strategies.[*’!

Knowledge-based value addition

The knowledge-based value added is the formation
of a technology-specific innovational system, the
development of a knowledge-oriented economy, and the
establishment of knowledge-based centers to produce
economic and noneconomic value addition in a discipline.
The interdisciplinary activities with general favorability
in producing knowledge and policy-making, economy,
and social values may become practical through the
strategies at this level, provided in Table 12.55+5¢

Stewardship

Stewardship is a scientific discipline including institutes
active at an international level in policy-making,
legislation, setting the standards, validation, and
accreditation. Forming a stewardship among 2 or more
disiplines is required for interdisciplinarity activities.["*!

Discussion

The main purpose of this study is to present a
taxonomy of operationalization strategies of developing
interdisciplinarity for higher education. For the first
time, this taxonomy of operationalization strategies
seems to answer the questions of how to implement
interdisciplinarity, or on what basis or model should we
establish interaction and association.

According to the findings of this study, 152 instances of
the operationalization strategies for the development
of interdisciplinarity based on a multilayered model of
scientific disciplines with 13 layers and 38 sublayers are
compiled and presented. This strategic model implies
four levels of integration (namely cross-, multi-, inter-,
and metadisciplinarity).

This operational model casts a comprehensive glance
into the development of the interdisciplinarity
approach. It introduces the operational strategies to
the interdisciplinarity actors by considering integration
between the contents of the lowest level that is the
philosophical fundamentals of two or more scientific
disciplines to the shallowest realm in between, which
is stewardship.

As the first step, the interdisciplinarity actors ought
to prioritize the acquisition of knowledge and
awareness about the assumptions of the philosophical
foundations of the scientific disciplines over the rest of

the discipline layers. These philosophical foundations
are ontology, epistemology, methodology, semantics,
and values/axiology that ought to be managed and
directed by the interdisciplinarity actors. This finding is
in line with the results of the researches conducted by
Jan Schmidt, Bhaskar, (2014), Pourkarim ef al., Nicolini
et al., Graham et al. (2013), and Little (2003). It indicates
that interdisciplinarity activities are in connection
with critical realism, epistemological pluralism, value
pluralism, and semantic integration.5%-%!

The strategies proposed for the advancement of
interdisciplinarity work at the cultural sublayer are
after the recognition, penetrability, transfer of cultural
values and norms, and cultural assimilation between the
different disciplines. This is in line with the results of the
study carried out by Balsamo and Mitcham arguing on
observing the indicators of ethical and cultural practices
among the disciplines, including intellectual generosity,
intellectual confidence, intellectual humility, intellectual
flexibility, and intellectual integrity.['!

One of the layers associated with the disciplines is their
language. Often, terms used to establish a scientific
relationship between the activists of a scientific
discipline, as well as the semantic system governing
the scientific terminology in a discipline, differ by
discipline. The operational strategies proposed at this
level are supported by the studies of Schnieder and
Wegener (2010), Noy, and Little who have emphasized
providing a comprehensive and compatible ontology,
management of scientific terms, and attainment of a
common ontology in interdisciplinarity activities.!*¢

According to the results of this study, one of the
important pillars in every scientific discipline is the focus
and interest layer of the discipline. Participation in the
scientific discourse among the disciplines, determination
and enrichment of the basic issues the scientific
community encounters, and determining the research
priorities among two or more scientific disciplines
should be paid attention to by the policy-makers,
planners, and administrators of the interdisciplinarity
approach because it is the best solution for detecting the
issues ahead of the interdisciplinary activities. Studies
by McCallin, Gruskin and Daniels, and Fuchsman
and Henry have entirely approved the approaches of
pluralistic dialog, integration of the subjects, and rational
responsibility.[182324]

Another scientific discipline layer constitutes the
objectives of the scientific discipline. Efforts made by
the scientific body of every discipline would ultimately
achieve the three objectives namely cognitive, moral,
and practical goals. The work order of recognizing the
phenomena is practical, interventional orientations,

8 Journal of Education and Health Promotion | Volume 10 | December 2021



Yazdani and Hajiahmadi: Operationalization of the concepts of interdisciplinarity

recognizing and considering the favorable conditions
of a phenomenon among other strategic implications
of this sublayer. Through these solutions, it is readily
possible to understand the different dimensions and
aspects of the phenomena and to identify them. The
findings of this sublayer are in line with the studies
of Stein, Prager et al., Mansilla, and Szostak who
emphasize the development-orientation studies,
platform-orientation-emotional-interactive studies, and
problem-based interdisciplinarity models of educational
and research interventions. -0

Every special knowledge discipline may encompass an
endless number of theories, propositional knowledge,
prescriptive knowledge, and normative knowledge. The
operationalization strategies of necessity have suggested
the use of the existing theories’ capacity, integration
of the propositional knowledge, and aggregation and
integration of prescriptive and normative knowledge
for the expansion and development of determining the
aims of scientific disciplines. The findings of the studies
carried out by Overton and Muller, Sawa, and Max-Neef
have underpinned the metatheories, organization of
knowledge acquisition, and interventions toward the
desired aim.P]

To have the most outstanding knowledge, human
resources is one of the pillars of a scientific discipline.
Scientific participation, communications, and interactions
in interdisciplinary activities lead to the development
and improvement of the interdisciplinary attitude
of the professors of scientific groups, as well as
their support for the individual development and
building credo for designing and implementing the
tasks and activities. The suggestion is that the faculty
members and students participate in educational
associations with interdisciplinary approach in order
to recognize and understand the accomplishments of
interdisciplinarity activities. The study carried out by
Stevenson ef al., Golding, and Crebert ef al. conform to
that suggestion.[?-35661

Knowledge institute is another domain of the scientific
discipline. Building reciprocal relationships and
collaborations, integrating two or more scientific
networks, teamwork, and establishing international
networks are among strategic implications of
interdisciplinary development in building relations
between departments, faculties, etc., They create and
settle the required mechanisms, grounds, and structures
for interdisciplinary activities and disciplines. The
subjects of universities without departments, college
networking, and interorganizational networking are
pointed out in the studies of Bililign et al., Palmer et al.,
and Haythornthwaite et al., and they conform to the
present study.#4041

A subject associated with discipline is their scientific
activities. The most significant strategies of the required
operationalization to remove the obstacles and constraints
of the field are research, knowledge management and
translation, knowledge dissemination, and providing
knowledge-based services in a participatory manner
or as two or more integrated disciplines to assist the
researchers in eliciting the interdisciplinarity problems.
Investigations by Desmarais et al., vom Brocke and Lippe,
Ivanitskaya et al., Modo and Kinchin, and Harden, have
entirely supported the impact of interdisciplinarity
curriculum, using Harden’s education eleven-fold
integration phases, interdisciplinarity and critical
pedagogy, and outcome-oriented curriculum.745452

Knowledge resources are other scientific discipline
criteria. Journals, textbooks and databases which
are formed by editorial board, team of authors and
linked records respectively, can be looked at as some
of the implications of interdisciplinarity development
strategies.

Klein’s study focuses on traditional and electronic
searching methods."!

Scientific gatherings are regarded as scientific events in
a scientific discipline. The role of the knowledge-related
events in the scientific development and identification of
the challenges and hindrances and cross-border solutions
to the real-world problems would be handled through
holding joint seminars and conferences between two
or more disciplines. Accordingly, Chrysanthou and
Nottingham stated that conferences are effective as a
toolin learning the interdisciplinary activities and to get
aware of them.*¢7]

The knowledge-based value addition points out
the economic and noneconomic added values in
every discipline. The development of the required
infrastructures for commercialization of the findings
of the university surveys through establishment
and formation of the technology-specific innovation
system, knowledge-oriented economic development,
and launching knowledge-based centers, technology
towns and parks, and growth centers, building trust
in the universities and academics for the industries to
create and expand interdisciplinary relationships are
among the most important practical manifestations of
rendering the interdisciplinary activities as targeted
ones. Adapting these activities to fit the needs of the
educational and research community in line with our
findings, Blackwell et al. and Linde emphasize the fund
of the interdisciplinarity knowledge of commercially
exploiting new ideas, technologies, and processes to
create, develop, implement, and sell the products and
services.[>>!
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The scientific discipline stewardship is the last domain of
a scientific discipline, identified by this study. Formation
of a common governance unit between two or more
disciplines aiming to legislate the rules, preparing the
standards, evaluations, and accreditation of governance
decision-making are among practical interdisciplinarity
implications. The operational strategies recommended
on this sublayer are aligned with the studies of Gray
and Holley that emphasize senior management
backup, collaborative leadership, adaptable prospect,
development of faculty members and the personnel, and
perceivable action.”*"!

By reviewing the study literature, it can be concluded
that on the one hand, the researchers of this field
hold a one-dimensional position toward the question
of interdisciplinary performance, neglecting the
point that some degrees of integration should take
place in all elements of scientific discipline in the
interdisciplinary activities. On the other hand, the
proposed recommendations are not based on a
theoretical framework.

We believe that this taxonomy is among the
operationalization strategies of interdisciplinarity
development, responsive to the separation of theoretical
and practical domains in interdisciplinary activities.
The interdisciplinary organizations, actors, and
beneficiaries of higher education could enjoy the merits
of a transparent executive structure with the possibility
of conversion into a common language, as well as
simultaneous management and control of the costs
and time in the interdisciplinary projects, by adopting
this strategic model in their activities. Like every other
system invented by the human mind, this model never
claims good interdisciplinarity executive management.
However, there is no doubt in total that this model of
operational strategies introduces a strong conceptual
framework for the actors of this field.

Limitations and innovations

The only limitation was the lack of theoretical and
implicational framework models available in the
literature of this study. This study suggests the mentioned
model for the development of interdisciplinary studies
for the first time.

Conclusion

For real-world problems, a comprehensive development
of the nationwide universities requires identification and
intervention and effective strategies for interdisciplinary
development. Therefore, considering this matter, the
present study has proposed and presented strategic
implications of interdisciplinarity operationalization,
relying on different dimensions of the scientific discipline

which is the main basis of entering into interdisciplinarity
activities.
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