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CELCCIERE N JEEHTEY In order to solve the problem of education in complex and

unstructured domains, Spiro and his colleagues proposed the theory of cognitive flexibility, in
which they advocated multiple forms of pedagogical models, analogies, multiple
representations, and multiple information displays. Cognitive flexibility is the ability of
humans to adapt to cognitive process strategies in order to cope with new and unexpected
conditions in the environment, and can help learners gain a deep understanding of complex
concepts. In cognitive flexibility, the transfer of information from one situation to another
allows the learners to apply the constructed knowledge to solve current problems. Electronic
and virtual learning environments have capabilities that can better enhance learners'
cognitive flexibility. Multiplicity in content, activities, interaction, and active participation are
among the criteria for cognitive flexibility that can be accessed through electronic and virtual
learning environments. Therefore, the aim of this study was to provide a framework for
designing electronic and virtual learning environments based on the principles and criteria of
cognitive flexibility.

This study was qualitative research that was conducted in a Meta-Synthesis
method. To collect data, keywords such as cognitive flexibility theory, electronic and virtual
learning environments, cognitive flexibility, principles and criteria of cognitive flexibility, etc.
were selected and articles, theses, and related texts were searched in reliable databases, from
1992 to 2020. Finally, 30 related sources were found. Among these sources, 25 of the most
relevant texts related to the research questions were selected. After the detailed study of the
texts, according to the research questions, the necessary information was extracted.

The results of the findings in response to the first question of the research were to
present the principles and criteria of the theory of cognitive flexibility, and in response to the
second question of the research, based on the principles and criteria of the theory of cognitive
flexibility, the necessary framework for the design of electronic and virtual learning
environments was presented. In this framework, two parts of different forms of learning and
different views about learning were proposed and in each part, content dimensions,
pedagogical tools, human interactions, and evaluation and criteria related to each dimension
were introduced. According to the criteria raised in the dimension of different forms of
learning, it can be said that to increase the cognitive flexibility of learners in electronic
learning environments, variety of content, variety of methods and activities, variety of
interactions and variety of assessment tools were of particular importance. Also, according to
the criteria raised in the dimension of different perspectives of learning, we can also conclude
that to increase cognitive flexibility in electronic learning environments, the variety of
examples, exercises, and examples, the variety of mutual relationships between the concepts,
diversity in people's points of view, review, analysis and combination of diverse points of view,
diversifying the points of view on the discussed topic were important. The diversity of
methods and solutions in the process of problem-solving were highly important. These
environments should be prepared in such a way that they could provide the context for the
learner's involvement and activity so that the learner could have an active involvement in the
learning process and build knowledge that would meet the needs of different situations and
could be used to solve real problems.

Based on the results of the study, the principles and criteria of cognitive flexibility
were extracted and based on those principles and criteria, the necessary framework for
designing electronic and virtual learning environments was presented, which can be a guide
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for planners, designers of electronic and virtual learning environments, teachers, and other
educators to strengthen the cognitive flexibility of learners through the design of suitable
electronic and virtual learning environments.
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1.The concept of abstraction should be explained and systematically

applied through other concepts in examples, exercises, and various
case studies in complex, realistic, and relevant situations.
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2. When faced with a new concept, learners are encouraged to
discover the connection between these concepts in complex,
realistic, and appropriate situations.
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3. When faced with a new concept, learners are encouraged to
discover different interpretations of these concepts that have been
presented by others, in order to be able to express their own point of

view on the new concept and provide feedback to others'
perspectives
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4. When faced with a new concept, learners are encouraged to

examine, analyze, and integrate various perspectives on the new
concept.
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1.Presenting content in different forms (Present one concept
in different forms such as text, image audio, video, and
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2. The involvement of learners in studying abstract concepts
for various purposes, at different times, through different
methods including reading, searching and discovering,
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Learning contents

simulation).
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Pedagogical tools

organizing knowledge, and ...
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5. During the negotiation and discussion, learners are encouraged to

diversify their perspectives on the discussed topic as much as
possible.

3. Various participants (learners, teachers, experts, etc.);
various communication tools (email, face-to-face
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Sl OMoled

Human interactions

(Sloz 5o sl 5 5k slab

communication, chat rooms, video conferences, etc.); and
various locations (in the classroom, outdoor spaces, and any

other place in the world).
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6. During the problem-solving process, learners are engaged in

encountering various problem-solving methods and different
solutions to solve the problem.
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Assessment

4. During the learning process, learners are encouraged to
use various evaluation methods and tools at different times

and in different areas to demonstrate their abilities to solve

different problems.
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