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Abstract

Today's man is confronted with a multitude of challenges, ranging from health,
environmental, economic, and international relations issues, to matters of
spirituality. These problems, whether considered individually or collectively,
pose significant threats to human life and well-being. Experts and researchers
across various disciplines are now working diligently to develop solutions and
overcome these challenges facing humanity. The concept of Evolutionary-
Cosmic Metacognition represents an effort to foster a sense of unity and
interconnectedness with all aspects of existence, potentially enabling
individuals to view themselves as an integral part of the broader fabric of
existence and promoting positive, constructive behavior while reducing
destructive tendencies. The primary objective of this study was to conceptualize
the theory of Cosmic Evolutionary Metacognitive Beliefs and validate a
measurement instrument for assessing these beliefs. The study was designed
with an applied purpose and utilized a correlational research methodology. For
the data collection, a random multi-stage cluster sampling technique was
employed, and 181 students from both Shiraz University and Shahid Bahonar
University in Kerman participated in the survey. They provided responses to a
set of 81 statements pertaining to the concept of evolutionary-cosmic
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metacognitive beliefs. Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA) were utilized in this study to assess the validity and
reliability of the scale. Through EFA, it was determined that 20 items possessed
the necessary conditions for inclusion in the Cosmic Evolutionary
Metacognitive Beliefs Scale. These items were grouped into four factors based
on the obtained results. The Confirmatory Factor Analysis found that 3 of the
items did not possess adequate strength to account for the desired factors. As a
result, the Cosmic Evolutionary Metacognitive Beliefs scale incorporates 4
factors and 17 items with favorable psychometric indices. This revised scale is
recommended for use in future research by interested scholars and researchers.

Keywords: Human; Cosmic-evolutionary Metacognitive Beliefs;
Students and Psychometric Indicators

1. Introduction

In the earliest stages of human development, possessing knowledge
about day-to-day life was crucial for survival. This involved observing
the environment, processing stimuli, and reacting appropriately to
ensure continued existence. As time passed, human behavior became
automated, freeing up cognitive resources for introspection into
thoughts, feelings, and behaviors. It was through this process that
individuals were able to gain self-awareness and obtain personal
metacognition (Cartwright, 2000). Analogous to human evolution, a
multitude of systematic phenomena have emerged and persisted since
the beginning of existence, including galaxies, planets, stars, and living
beings. According to Chaisson (2003), this process of emergence will
continue and extend indefinitely into the future.

To thrive and persist, these phenomena must adapt their behavior to
their environments, discarding maladaptive traits in favor of beneficial
ones. The theory of Cosmic Evolutionary Metacognition investigates
this pattern of systematic adaptation, akin to personal metacognition,
but at a much larger scale. Grounded in the principles of existentialism
and evolutionism, the entire Cosmos progressively evolves along a
deliberate path towards transformation (Latifian & Bashash, 2016). The
primary goal of this study was to create and validate a scale to measure
the beliefs associated with Cosmic Evolutionary Metacognition, and
subsequently assess its psychometric qualities.
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2. Literature Review

In the field of cognitive science, a hierarchical framework of cognitive-
metacognitive layers spans three levels of existence and serves as the
foundation for the Cosmic Evolutionary Metacognitive Model. The
model progresses from the physical world to the biological-historical
level, culminating in individual metacognition. Each level builds upon
the preceding one, forming a continuum of metacognitive development
(Latifian & Bashash, 2016). In the work of various scholars, it has been
proposed that metacognition can be observed at the level of the physical
world. Notably, Carbone & Narbonne (2014) and Chaisson (2011) have
both discussed the increased complexity of energy within phenomena,
particularly over the past half-billion years (since the Cambrian period)
(Carbone & Narbonne, 2014; Chaisson, 2011). These authors suggest
that the fluid energy of the universe, conceived at the moment of
structured system formation, perpetually drives evolution and maintains
existence. Furthermore, research has revealed the presence of
historical-biological metacognition (Chaisson, 2004; Chaisson, 2011).
Studies have delved into the realm of cognition and metacognition in
plants. These investigations explore the transmission of adaptive
experiences through phenology and epigenetics (Baluska & Mancuso,
2018; Galviz et al., 2020; Reber & Baluska, 2021; Brown & Key, 2021;
Li et al., 2022). Numerous studies have provided evidence of
metacognitive abilities in animals (Hulse et al., 1978; Roitblat et al.,
1984; Griffin, 1976; Lorenz, 1981; Foote & Crystal, 2007; Byrne &
Bates, 2011; Emery & Clayton, 2009; Seed & Tomasello, 2010; Lyons
& Santos, 2006; Reiss & Marino, 2001; Plotnik et al., 2006; Prior et al.,
2008; Roberts, 2012; Buss, 2012; De Waal, 1996). Lastly,
psychological research has confirmed the existence of metacognitive
skills at the individual level in humans (Lai, 2011; Flavell, 1979; 1988).

3. Methodology

The primary objective of this study was to evaluate the psychometric
properties of the Cosmic Evolutionary Metacognitive Beliefs Scale
(CEMBS). The study was designed with a correlational approach,
specifically with the aim of assessing the content validity, structural
validity, and criterion validity of the CEMBS. The study utilized a
multi-stage cluster random sampling technique to select a sample size
of 181 students from Shiraz University and Shahid Bahonar University
of Kerman. This sample group responded to scales measuring their
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beliefs related to Cosmic Evolutionary Metacognition and wisdom. To
conceptualize and develop the Cosmic Evolutionary Metacognitive
Beliefs Scale, the theory proposed by Latifian & Bashash (2016) was
initially examined, and the concept of cosmic-evolutionary
metacognition and its constituent elements were delineated. Cosmic-
Evolutionary Metacognition refers to the interrelated processes of
phenomena that preserve life and promote existence's evolution. It
consists of the principles of life and evolution, along with the three
components: propension towards purposefulness, aestheticism, and
benevolence.

In light of the principles and components outlined above, four
fundamental beliefs regarding the evolution of existence, the
purposefulness of existence, the aestheticism in existence, and the
benevolence in existence were identified. Following the identification
of components from the theory of Latifian & Bashash (2016), data was
collected and analyzed. Initially, Exploratory Factor Analysis (EFA)
was applied to examine the structure and extract the factors. Next,
Confirmatory Factor Analysis (CFA) was performed on a new sample
of 302 students to assess the construct validity. Additionally,
Cronbach's alpha method was employed to evaluate the reliability of
the scale, which will be discussed in the findings section.

The current study aimed to investigate the psychometric properties
of the Cosmic Evolutionary Metacognitive Beliefs Scale (CEMBS)
through a correlational descriptive approach. For this purpose, the
content, structure, and criterion validity of the CEMBS were examined.
The statistical population consisted of students from both Shiraz
University and Shahid Bahonar University of Kerman, and a sample of
181 participants was selected via multi-stage cluster random sampling
to respond to the CEMBS. Furthermore, the wisdom scale was
administered in conjunction with the CEMBS.

To conceptualize and construct the Cosmic Evolutionary
Metacognition Beliefs Scale, the theoretical framework outlined by
Latifian & Bashash (2016) was initially studied. This theory introduces
the idea of cosmic-evolutionary metacognition and outlines its
constituent components, emphasizing the interactive processes within
existence that sustain life and facilitate its ongoing evolution. The
Cosmic Evolutionary Metacognition Beliefs Scale includes the
principles of life and evolution and three essential components—
purposefulness, aestheticism, and benevolence. Drawing upon these
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theoretical foundations, four beliefs were distilled: the evolutionary
progression of existence, the purposeful nature of existence, the
aesthetic dimension of existence, and the benevolent essence of
existence.

After the conceptualization process, data collection was
implemented through a two-step process. Firstly, Exploratory Factor
Analysis (EFA) was carried out to review the scale's structure and
extract factors. Following this, Confirmatory Factor Analysis (CFA)
was conducted on a new sample of 302 students to validate the scale's
construct validity. Lastly, Cronbach's a method was used to assess the
scale's reliability, and the findings are further discussed in the results
section. The construct validity of the scale was examined through both
exploratory and confirmatory factor analysis. Initially, the results of the
exploratory analysis are reported. Principal Components Analysis
(PCA) with Varimax rotation identified four distinctive factors:
Purposefulness, Benevolence, Aestheticism, and Life and Evolution.

The criterion for factor extraction was met, as indicated by the scree
plot slope and the presence of eigenvalues greater than 1. Further, the
Kaiser-Meyer-Olkin (KMO) measure yielded a value of 0.85, while
Bartlett's test of sphericity returned a significant result (y"2 =1131.222,
p < 0.0001), both endorsing the appropriateness of the sample and the
correlation matrix of the items. The summary of the factor analysis
results for the Cosmic Evolutionary Metacognitive Beliefs
questionnaire is presented

Table 1
Factor analysis of Cosmo-evolutionary Metacognitive Beliefs

Benevolence and

objects Purposefulness Aestheticism Life Evolution
46 0.78

43 0.65

69 0.64

45 0.63

31 0.60

38 0.56

68 0.45

7 0.78
21 0.75
12 0.71
81 0.58

39 0.69
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Benevolence and

objects Purposefulness Aestheticism Life Evolution

30 0.66

40 0.59

59 0.51

61 0.36

28 0.70

58 0.68

34 0.67

64 0.64

Eigenvalues 3.21 2.77 2.40 2.39

Percentage of variance 16.05 13.84 12.003 11.95
total variance 53.85

The results of the confirmatory factor analysis revealed that a
majority of the subidimensional items related to evolutionary-cosmic
metacognitive beliefs demonstrated factor loadings above 0.40.
Nevertheless, a few items, specifically items 7, 14, 19, and 20,
displayed factor loadings below this threshold. Consequently, these
items were subsequently omitted from further analysis.

In the confirmatory factor analysis with the new sample of 302
participants, it was observed that the results diverged somewhat from
those obtained in the exploratory factor analysis, leading to the
subsequent deletion of items 7, 14, 19, and 20 from the analysis.
Subsequently, the fitness indices of the model were evaluated, with
satisfactory outcomes: > = 1.86, CFI1=0.93, GFI = 0.92, AGFI=0.89,
TLI = 0.92, IFI = 0.93, RMSEA = 0.05, and PCLOSE = 0.29. These
indices collectively demonstrate that the model exhibits a favorable fit,
validating the factors and associated items identified through
exploratory factor analysis.

4. Conclusion

Overall, this study contributes significantly to the advancement of a
quantitative instrument for assessing aspects related to human life and
evolution, thereby presenting numerous potential benefits. One major
advantage lies in its potential implications for education. By
incorporating the principles of existence, such as love, altruism, and life
skills, into the educational process, this tool can promote a more
harmonious and meaningful educational experience. Furthermore, these
beliefs carry significant implications for how individuals engage with
nature and others in their daily lives. These beliefs serve as a framework
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for establishing positive and constructive communication, encouraging
harmony within human communities and the environment alike.
Moreover, there is great potential for these beliefs to positively
influence international and political relations, acting as a basis for
peace, tranquility, and mutually beneficial interactions across the globe.
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