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Bayesian Mindsponge Framework (BMF, also known as Bayesian Mindsponge analytical approach) is an analytical

approach that employs the mindsponge information-processing_ mechanism and Bayesian analysis (e.g., bayesvl

package) as each other’s complement to conduct cognitive and psychological research.

Mindsponge mechanism bayesvl Bayesian analysis psychology cognitive sciences

| 1. Introduction

A human’s brain is a very complex system consisting of approximately 86 billion neurons. Such an enormous
nervous system influences and is influenced by other systems of the human body @. To better understand the
human’s mind, researchers in cognitive and psychological sciences need an adequate analytical approach to
scope its dynamic and multiplex mechanism. Recently, Nguyen et al. 2 proposed the Bayesian Mindsponge

Framework as a potential approach.

The Bayesian Mindsponge Framework (BMF, also known as Bayesian Mindsponge analytical approach) is an

analytical approach that employs the mindsponge information-processing_mechanism B4l and Bayesian analysis
(e.g. bayesvl package) Bl as each other’s complement to conduct cognitive or psychological research. In other
words, the approach is a combination of the mindsponge mechanism’s ability to explain the dynamics and
multiplexity of an individual's thoughts and behaviors and the Bayesian analysis method (aided by the Markov

Chain Monte Carlo (MCMC) algorithms)’s extreme flexibility in constructing and fitting the model.

BMF was first used to offer a new information-processing approach to study the formulation mechanism of suicidal
ideation in an individual’s mind [&. A psycho-religious mechanism was later proposed by Vuong, Nguyen, and Le [
to explain the psychology of suicide attackers using a trust-based evaluation mechanism and cost-benefit judgment
among religious individuals. Besides, the information-processing approach was also expanded to the disciplines of
educational psychology by exploring the pathways to book reading interest among secondary school students (&
and environmental psychology by investigating the urban people’s migration intention due to air pollution &I, On
August 04 2021, BMF was presented at the Applied Statistics Seminar, organized by the Vietnam Institute for
Advanced Study in Mathematics (VIASM) 29,

| 2. Bayesianism and Mindsponge: “a couple”
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The Bayesian inference and Mindsponge notions are a good fit for each other for several reasons. Regarding the

Mindsponge mechanism Bl three prominent characteristics can be listed as follows:

1. The Mindsponge process is influenced by both external information and internal preferences (or the
mindset’s cost-benefit judgment).
2. The causal nexus within the Mindsponge is non-linear rather than linear due to the multiplex nature of
information processing.
3. The Mindsponge process is updating in nature through inductive reasoning.
Because of these characteristics, not many statistics approaches can effectively investigate Mindsponge
phenomena following its principles. Among the applicable methods, Bayesian inference stands out as an enabler of
the philosophy. Firstly, the Bayesian computation aided by the Markov Chain Monte Carlo (MCMC) algorithms

offers researchers extreme flexibility in constructing the model.

Specifically, the MCMC algorithms iteratively generate a large number of samples that help estimate the posterior
distribution of any parameters with high precision 112 This advantage enables a wide range of models that can
be fitted, such as multilevel models, non-linear model frameworks, or a mixture of both. Therefore, it allows

researchers to take the first and second characteristics of Mindsponge philosophy into consideration.

Secondly, Bayesian inference treats all properties as probability 3, which permits researchers to look solely at
certain aspects of a whole picture without controlling other parameters. Bayesian inference can help the
researchers follow the parsimony principle (or Occam'’s razor), which advocates “entities should not be multiplied

beyond necessity" [14]. Given the dynamics, multiplexity, and updating manner of the Mindsponge process, the

number of control parameters needed for reducing the model's residual might be an enormous number that

substantially increases the research cost and eventually reduces the research feasibility 2],

Moreover, the higher number of control variables are added, the easier scientific misconduct can be actualized. For
example, inappropriate practices, such as stargazing, p-hacking, and HARKing, can be conducted by capitalizing
the sample-to-sample variability in the p-value L8II27I18] Hence, besides assisting researchers in framing research

matters, Bayesian inference can also help reduce the persistent reproducibility crisis in psychological research 19
[20]

Thirdly, the Bayesian belief updating process plays a fundamental role in following the Mindsponge philosophy.
Humans live in a world with an excessive amount of information being continuously updated, so their psychological
traits and behaviors also change rapidly depending on the context and personal demand (or mindset’s

preferences).

As a result, there are possibilities that published scientific findings can be outdated and cannot be replicated after
some time. With the belief updating function, Bayesian inference is, thus, a well-fitted methodology for studying

cognitive and psychological matters using the Mindsponge philosophy.
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| 3. Steps to perform the BMF

The BMF has five steps. However, before these steps, the user has to understand the Mindsponge mechanism’s

components and structure. Such information can be found here EI4].

Step 1 (Identifying research problem)

Firstly, the user needs to determine the subject or problem they want to investigate. As the information
exchanging process between the individual's mindset and the environment is a fundamental component of
the mindsponge mechanism, understanding the studied problem’s contexts is required (e.g., environmental,

economic, and socio-cultural contexts).

Step 2 (Identifying factors and their proxies)

After determining the research problem and its context, the user needs to identify the factors of the problems
and their proxies. During this process, the user should be greatly conscious of the feasibility of employing

available data for choosing studied factors for the sake of cost-saving 121,

Step 3 (Constructing logical framework)

The mindsponge mechanism should be interpreted as a framework to construct logical connections between
factors of the investigated problem. Thus, after gathering enough factors to build a model, the user can

create a logical network based on the reasoning principles of the mindsponge framework.

Step 4 (Constructing and fitting model)

Bayesian analysis programs, such as the bayesv/ package, offer Bayesian inference calculation and support
constructing a logical network before model fitting 21, The user can be highly flexible in constructing a

logical network due to the advantages of Bayesian inference.

Step 5 (Interpreting and evaluating results)

Finally, the simulated results are interpreted and evaluated. Suppose the simulated results are found to be
ambiguous or illogical. In that case, the users should return to step 1 to identify whether the lack of

consideration of mindsponge components induces ambiguity. Then, the procedure is repeated accordingly.

In general, the mindsponge mechanism can be considered the theoretical backbone to identify problems, construct
the logical framework, and determine proxies for variables. At the same time, the logical construction and flexibility
of Bayesian inference (e.g. bayesvl package) help construct and fit the model rationalized by the mindsponge
mechanism [2%. BMF is therefore a powerful framework to understand and or explain (changes in) (environmental)

culture (e.g., perceptions, behaviors), creativity-making mechanism, and so on.
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| 4. Updating the BMF-using published works
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