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The aim of this research is to employ neural networks in

discovering functional knowledge based on the rational training of
Avicenna and Kant. The methodology of this study is based on
deep learning neural networks, making it an exploratory research.
Given the practicality of functional knowledge, this research is
applied in nature. To assess the significance of components and
evaluation indicators of functional knowledge, text mining and the
frequency of related symbols have been used. In order to utilize
data mining techniques in this research, the WEKA software has
been employed. The algorithms considered for implementation in
this study are MLP, SVR, AdaBoost.R, Bagged Trees
(BAGTREE), Linear Regression (LR), and Least Squares Support
Vector Regression (LSSVR). According to the results obtained for
functional knowledge, the LSSVR and SVR methods outperform
the others, indicating their superiority. As the charts illustrate,
there is significant volatility in this dataset, making prediction
challenging. Furthermore, the R2 value is very close to one,
indicating relatively accurate predictions by the methods. Neural
networks can serve as powerful tools to aid in rational thinking,
logical decision-making, and better understanding of the
surrounding world, in line with the perspectives of Avicenna and
Kant. These tools can assist in analyzing and interpreting complex
data in these fields and strive for rationality and human excellence.
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1. Introduction

The use of neural networks in the analysis
and deep understanding of historical figures
can contribute to rational education
(Lombardi and Marinai, 2020). These
networks can analyze historical texts and the
works of historical figures, identifying
hidden patterns in their thoughts and actions.
On the other hand, rational education can
employ deep learning tools to facilitate the
process of analyzing personalities and their
theories. Neural networks and deep learning
techniques have emerged as some of the
most powerful data analysis and prediction
tools in recent decades. These techniques
enable us to harness large and complex
datasets, discern hidden patterns and
relationships within the data. By leveraging
these technologies, we can accurately
analyze the functional knowledge of
historical figures and examine their impacts

on societies and literature  under
investigation (Alzubaidi et al., 2021).
Functional knowledge  refers to

understanding and analyzing not only the
thoughts and theories of individuals but also
the practical and applied effects of their ideas
and opinions on societies and cultures. In the
case of two prominent historical figures like
Avicenna and Immanuel Kant, the analysis
of their functional knowledge can assist us in
gaining a deeper understanding of the
impacts of their thoughts and theories on
their respective times and their relevance to
contemporary issues (Alvandian & Badeshti,
2018). Analyzing the functional knowledge
of important historical figures helps us
establish the connections between their
thoughts and actions within culture and
history. This analysis can provide us with
valuable insights into their influence on
society, science, philosophy, and literature.
Furthermore, it can aid in comprehending
contemporary issues and the current needs of
societies (Forouzian et al., 2021).

The problem facing today's world is not a
lack of information but rather a shortage of
reliable knowledge (CheshmehSohrabi et al.,
2023). The goal of neural networks in
historical records is to identify relationships
among existing data and extract knowledge
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from them. When the available data is
structured, the use of data mining methods
and the extraction of mathematical patterns
from it are straightforward (Masjedy et al.,
2022). However, nowadays, a significant
portion of past information and knowledge is
stored in textual form, and texts contain
unstructured data. To extract and discover
knowledge from textual information, an
individual must first comprehend it to
understand the meanings and concepts it
contains and the relationships between them.
Nevertheless, in the age of technology and
data, automation is sought, even if it
involves understanding text-based
knowledge (Salehi, 2021).

Neural network analysis of the
educational texts of Avicenna (Hajar, 2013)
and Kant's teachings (Alvargonzalez, 2022)
provides a means for discovering functional
knowledge related to education and training,
which are essential needs and tools for
transmitting both material and spiritual
values of humanity. Reason holds a special
place in the analysis of information and its
application in all aspects of life (Putri and
Nurhuda, 2023). The coordination of actions
and speech in humans based on reason and
the use of intellect in their epistemology are
among the most fundamental individual,
cultural, and societal characteristics. This is
because the utilization of rationality has been
introduced as a factor in the growth and
development of societies and individuals.
Since humans possess the capacity to
perceive all available knowledge, they can
comprehend all general and specific truths
(Chia, 2022). The wvalue of Avicenna's

thoughts in the realm of functional
knowledge and reason in educational
philosophy is discovered through the

extraction of knowledge from the valuable
texts of this scholar (Aprison, 2021).
Therefore, the combination of neural
network techniques and rational education
creates the possibility to delve deep into the
functional knowledge of historical figures
such as Avicenna and Kant, and to elucidate
their impacts on contemporary societies and
the world (Benna, 2023). This connection
between these two domains can assist



Samadi et al./ Application of Neural Network in the Discovery of Functional Knowledge

individuals in better understanding history
and cultural values while contributing to the
enhancement of knowledge and scientific
insight. In this research, an effort has been
made to use neural networks in ontology,
epistemology, axiology, and anthropology
related to these scholars, taking into account
the empiricism of Avicenna and Kant
(Schierbaum and Perald, 2020). The aim is to
provide a clear and comprehensible portrayal
of the foundational ideas in the field of
functional knowledge in education and
training. By extracting principles, objectives,
and methods, it seeks to shed light on the
educational implications and contribute to a
cognitive constructivist model in
anthropology for the perception of rational
education in the context of Avicenna and
Kant. Therefore, the current research aims to
address the following questions:

1. What functional knowledge does the
extraction of semantic relationships in the
educational sources of Avicenna and Kant
reveal?

2. To what extent is the neural network
method accurate in augmenting the extracted
knowledge from the texts of Avicenna and
Kant?

2. Literature Review

Considering studies that have focused on the
foundations of functional knowledge,
rationalism, or educational aspects of
Avicenna. Salleh and Embong (2017)
examined the educational perspective and
educational ~ knowledge of  Avicenna,
demonstrating that a systematic review can
shed new light on Avicenna's knowledge.
Aprison (2021) investigated the educational
knowledge of Avicenna through content
analysis in terms of functional knowledge.
Gharayaq Zandi (2020) examined leadership
knowledge in the thoughts of Avicenna,
showing that Avicenna's desired knowledge
is not only conventional but must also have a
proper internal mechanism for individuals to
attain the highest level of habitual
knowledge and intelligence. Putri and
Nurhuda (2023), in their exploration of
educational and pedagogical knowledge of
Avicenna, highlighted the authenticity and
proximity of his thought to functional

knowledge. Wang et al. (2023), in a study
titled "Architectural Pulls: A Nonchalant
Deep Learning Approach,” used the SDA
method to understand visual patterns,
recognize handwritten text of Avicenna, and
classify natural images. They demonstrated
that neural network methods exhibit high
capabilities in traditional feature learning
models and relevant deep learning models.
Considering the mentioned studies, each of
them individually examines a component
such as anthropology, Islamic education, or
epistemology solely based on the knowledge
of Avicenna as an example. Now, with
reference to these examples, there arises a
necessity for a comprehensive and
authoritative source that facilitates access to
the maximum components mentioned and
operates cohesively. Based on the research
objective, a method of conceptual analysis
and interpretation has been employed. In this
deep learning method, the semantic elements
of a concept, the relationships between these
elements within the context of a concept, and
their connections with other concepts that are
somehow related to it are explored (Bave,
2019).

Tayarani and Jalali (2019) introduced data
mining as a reliable and credible method for
discovering knowledge in texts. Rafiei and
Keramatfar ~ (2022)  emphasized  the
importance of deep learning methods and
demonstrated that the average growth rate of
scientific documents in Iran in the field of
text mining is higher than in other subject
areas.

Based on the conducted studies, it can be
said that both Avicenna and Kant were
significant figures in the history of
philosophy and science, offering complex
and profound philosophies. Analyzing their
functional knowledge requires a deep
understanding of their philosophies and their
impacts. Neural networks can leverage the
intricacies of these philosophies and their
connections to other concepts. Information
related to Avicenna and Kant is available in
written texts. Neural networks, equipped
with text processing capabilities, can analyze
these texts and extract valuable insights from
both a rational and scientific perspective.
Therefore, the analysis of the functional
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knowledge of individuals like Avicenna
(Ghaffari, 2015) and Kant (Attar, 2012)
necessitates the integration of philosophical,
historical, cultural, and scientific knowledge.
Neural networks can make use of the diverse
knowledge in these domains and identify the
relationships between them. Additionally,
humans as social and cultural beings are
inherently connected to the knowledge and
theories of historical figures. Neural
networks can also assist in analyzing
functional knowledge from this perspective.
Neural networks can not only analyze the
functional knowledge of historical figures
but can also predict how these philosophies
and theories will impact the future.
Consequently, the use of neural networks in
rational education and the discovery of
functional knowledge in the context of
Avicenna and Kant can aid in achieving a
more precise and in-depth analysis of their
philosophies and their effects. It can lead to a
better understanding of their place in history
and philosophy. Furthermore, it has been
demonstrated that by using this combination,
scientific and rational knowledge can be
enhanced through advanced technologies,
allowing for their utilization in contemporary
programs and decision-making processes.

3. Methodology

Considering the research topic, the
methodology employed in this research is
based on deep learning neural networks,
making it an exploratory study. Given the
practical nature of functional knowledge, this
research is applied in its approach. The
research's execution model, as previously
described, conforms to Figure 1.

To assess the significance of components
and evaluation indicators in functional
knowledge, text mining techniques and the
frequency of relevant symbols have been
utilized. For the application of data mining
techniques in this research, the WEKA
software has been employed. To achieve
accurate and cohesive results, the data were
initially separated based on textual content
classified under the categories of Avicenna
and Kant. The selected dataset is structured
so that each type of text and document
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possesses an educational attribute, as

outlined in Table 1:

Table 1. Characteristics of the reviewed texts

Educational key words

structural

feature Avicenna Kant

Ontology Nature and existence existence

Experience and

Epistemology receive

Existential category

Values Objectivity The distinction

Anthropology goal oriented rightist

Given that the desired dataset in this project
was stored as a collection of separate files,
there was a need for actions to harmonize
and structure the data. Therefore, valuable
information was extracted from the
electronic files and stored as an information
system, ultimately being converted into an
Excel file.
The extraction of useful information from
the collection of electronic files available in
various sections was carried out using an
internal organization program known as the
Information System. Subsequently, the data
was integrated into a unified Excel file.
During this stage, data cleansing was
performed, and non-conforming data were
removed. The analytical model of this study,
which is an extension of a validated
prediction model and is presented for the
first time in this research, requires
compliance with prediction algorithms. One
of these stages involves data normalization.
The input data is normalized as follows
(Prusa & Khoshgoftaar, 2017):

Xi = Xiin

I Xnax — Xmin

In which, x;the value of the i-th feature, x,,;n
is the lowest value of the feature and
Xmaxthe highest value of the desired feature.
Normalizing the data gives a better result
from the implementation of different models.
Forecasting is the same as classification,
with the difference that in forecasting
algorithms, the results occur in the future.
Some of the famous Prediction techniques
are Nonlinear Regression, Linear
Regression, Decision Tree and Neural
Networks. In this article, a number of these
methods are used as a comparison method
(Alsayat & Ahmadi, 2023).
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By taking the necessary steps to prepare the
data, the minimum requirements for a dataset
for modeling using clustering techniques in

software in data mining is currently WEKA,
data format adjustments were made at this
stage. By performing these actions, the

data mining have been established. However, created dataset became ready for the
since modeling is done using specialized modeling process.
data mining software, and the most reputable
Sttty 2
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I statistical toals warehose :
|
e — - !
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1 1 1 1 1 I 1 1
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I I I I
: o b [ - |
| LJ, o L# o LJ. L LJ, i
1 | 1 | 1 I 1 |
[ | | | I | 1 |
: Identificationaf : I'| Presenting amndal : : Discovernng the : : Dependency :
| humggem 1 : for predicti:gtl’e 1 | rela.tionslﬁp 1 | .a_n,al}rs]s betaeen 1
U knowededze theough | ! 0 fimetinnal Lo hetwean the ; I types ofvelated ||
: chstering : V| knowledze ofeach : : identified concepts | | : words based on :
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Figurel. the stages in WEKA

4. Findings

By utilizing data mining techniques, it is
possible to create a model for predicting
functional knowledge. In fact, the feasibility
of presenting a neural network-based model
has been demonstrated, and it can be
employed for optimizing  functional
knowledge. Therefore, various regression
methods should be applied to make
comparisons and select the best approach.
Various linear regression methods that are
optimized using the least squares error
method can be wused for comparison.
Artificial neural networks, which essentially
operate based on non-linear regression, have
been widely used in predictive tasks, with
the results of studies indicating their high
accuracy.

The neural network used in this study
consists of two hidden layers, with each
layer containing five neurons. The number of
epochs for the network is set to 100. These
values have been determined through trial
and error. The network is trained for all
training data minus the test data, and the
trained network is then applied to the test
data. The algorithms considered for
implementation in this study are as follows:
MLP, SVR, AdaBoost.R, BAGTREE, LR,
and LSSVR.

For training and testing, the leaving-one-out
method was employed. In this method,
during each iteration, one data point is used
as a test set, while the rest of the data points
are used for training, and this process is
repeated for all data points. The advantage of
this method is that all data points are used
for testing once. In Figure 2, the
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classification attributes in the WEKA

software are illustrated.

& Weka Explorer — jm] >
IJ Preprocess | Classify | Cluster | Associate | Select attributes | Visualize |
L Open file ] L Open URL. ] L Open DB. ] L Generate | Undo | Edit ] L Save
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Figure 2. Classification of data (according to Avicenna and Kant)

In the entered data, two categories of the
amount of applied knowledge and the
amount of prediction are specified. Figure

(3) shows a view of the implementation of
data in the MLP model in Weka software:

Associate | Seiect atributes | Visusiize |
irior
Shoose | MulilayerPercoptron -L 0.3 -1 0.2 - 500 -V 0 -6 0 -F 20-H a -6 R
options. Classifier output
NIt trmining aet

Supplied test set

Cross-validation Folds |10

Percentage split

Controls

Start

Hum Of Epachs [ &0

|_sceept | Error per Epoch =0

w|

Learning Rate = [0 2

Momentum = [0 =

Figure 3. Implementation of data in the MLP model

In the following, two types of texts of
Avicenna (Dalfardi et al., 2014; Kaukua,
2020) and Kant (Wolenski, 2019) are used as
examples, and all the methods are applied to
them and reported. Table 2 shows the results

of applying the introduced algorithms in the
proposed methods on the existing data of
Avicenna, which shows the predicted
functional knowledge.

Table 2. The results of applying the introduced algorithms on the existing data

R2 RMSE MAPE MAE MSE M:fﬁ(‘)"e
0.7 28.13 216 14.63 530.24 MLP
0.75 18.88 1.33 1357 401.13 AdaBoost.R
0.82 16.25 186 12.54 288.22 BAGTREE
0.82 15.14 143 10.78 246.27 SVR
0.84 16.57 1.64 10.36 28154 LR
0.85 17.36 158 11.26 266.18 LSSVR
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Figure 4 shows the amount of applied and represents the predicted value and the blue
predicted  ontology by  AdaBoost.R line represents the applied value of
algorithm. In this figure, the red line functional knowledge.

40
35
30
25
20
15
10

5

0
0 50 100 150 200

——REAL ——PREDICT

Figure 4. The amount of ontology applied and predicted by the AdaBoost.R algorithm on the texts of Avicenna
and Kant

Figure 5 shows the amount of applied and predicted value and the blue line represents
predicted epistemology by LR algorithm. In  the applied value of functional knowledge.
this figure, the red line represents the

40
35
30
25
20
15
10

5

0
0 50 100 150 200

———REAL =—PREDICT

Figure 5. The amount of epistemology applied and predicted by the LR algorithm on the texts of
Avicenna and Kant

The amount of usage and predicted value by  predicted value and the blue line represents

BagTree algorithm is shown in Figure 6. In  the applied value of functional knowledge.
this figure, the red line represents the
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Figure 6: Applied and predicted valorization rate by BagTree algorithm on the texts of
Avicenna and Kant.

The amount of anthropology applied and represents the predicted value and the blue
predicted by the LSSVR algorithm is shown line represents the applied value of
in Figure 7. In this figure, the red line  functional knowledge.

40
35
30
25
20
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10

0 50 100 150 200

———REAL =———PREDICT

Figure 7: The amount of applied anthropology and predicted by the LSSVR algorithm on the texts of Avicenna
and Kant

line represents the predicted value and the
Finally, the amount of applied and predicted blue line represents the applied value of
functional knowledge by the SVR algorithm  functional knowledge.
is shown in Figure 8. In this figure, the red
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Figure 8. The amount of actual and predicted functional knowledge by the SVR algorithm on the texts of
Avicenna and Kant

As the results show, for functional
knowledge, LSSVR and SVR methods have
better results than other methods, which
shows its superiority. As the graphs show,
there are very high fluctuations in this data
set and this makes prediction very difficult.

As the R2 value of the results is very close to
one, which shows the relatively accurate
prediction of the methods. The development
of educational cases in texts based on
vocabulary is shown in Figure 9.

The intellectual education of Avicenna and Kant

.

Values Anthropology Epistemology Ontology
Kant Avicenna Kant Avicenna Kant Avicenna Kant Avicenna
Truth goal distincti Goal- Category Experience What Nature
oriented on oriented
A ‘ i y \ {r l y
Intellect Happine Assumpt Intellect Rules Reasona Where Levels
ss ion ble
Y Y y v L v \ 4 l
. Pragmatist
Educatio Excellen Know Ability Understan Require World &
n ce d ments

Objectives, principles and methods of functional knowledge

Figure 9. Words found based on neural network data mining for the application of functional knowledge in texts
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Based on the obtained words, all dimensions
of functional knowledge can be visualized in
these texts based on the neural network and
the repetition of these words.

Neural networks have made significant
strides in  various fields, including
philosophy and education, by aiding in the
exploration and discovery of functional
knowledge. When considering the rational
education philosophies of Avicenna and
Kant, neural networks can be applied in
several ways across the domains of values,
anthropology, epistemology, and ontology.

Values: Neural networks can assist in
understanding and analyzing the values
proposed by Avicenna and Kant in their
philosophies. They can help identify patterns
in moral or ethical frameworks proposed by
these thinkers, enabling a deeper exploration
of their value systems. Neural networks can
process vast amounts of philosophical texts
and extract underlying principles or ethical
guidelines, shedding light on the nuances
and intersections of values within their
educational philosophies.

Anthropology: Utilizing neural networks,
researchers can delve into Avicenna's and
Kant's perspectives on human nature,
consciousness, and the self. By analyzing
their writings, neural networks can extract
underlying anthropological concepts and aid
in uncovering the fundamental beliefs about
human existence, cognition, and identity
present in their educational philosophies.
Epistemology: In the realm of knowledge
and epistemology, neural networks can help
map the reasoning and methodologies
advocated by Avicenna and Kant. They can
analyze their approaches to learning,
perception, and the acquisition of
knowledge. Neural networks may reveal
connections between their epistemological
stances, enabling a better understanding of
how they perceived the nature and limits of
human knowledge within their educational
frameworks.

Ontology: Regarding ontology, neural
networks can assist in  deciphering
Avicenna's and Kant's views on existence,
reality, and the nature of being. By
processing their philosophical treatises,

34

neural networks might uncover ontological
principles and distinctions concerning the
nature of reality, existence, and the
relationship between individuals and the
world they inhabit within their educational
theories.

However, it's important to note that while
neural networks can aid in analyzing texts
and uncovering patterns, the interpretation of
philosophical concepts still heavily relies on
human philosophical insight and
interpretation. These tools can assist in
organizing and highlighting patterns within
the writings of these philosophers, but the
philosophical analysis itself requires human
expertise and critical thinking.

5. Discussion

It has been demonstrated that the use of
neural networks for the exploration of
functional knowledge in line with the
perspectives of Avicenna and Kant in the
fields of ontology, epistemology,
anthropology, and axiology can Yyield
valuable insights. The results indicate that
neural networks can assist in dissecting the
concepts of existence and human nature. By
training these networks, differences and
diverse experiences of individuals can be
understood, and comprehensive information
regarding the impacts of existence and being
on human behavior and decision-making can
be gathered. Neural networks can be
employed in the study and analysis of human
thought and epistemological issues, aiding in
the development of logic and rational
reasoning. They contribute to individuals'
better  understanding of  philosophical
definitions and concepts.

Furthermore, neural networks can be utilized
to learn from human behavior and
performance in various learning
environments. These analyses can help
comprehend the factors influencing social
and cultural behaviors of individuals,
ultimately contributing to the enhancement
of social and cultural interactions. The
proposed model of functional knowledge
delves into the study of values and ethical
principles of individuals and societies,
facilitating better understanding of the values
that assist in rational education. This analysis
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can aid in individual and social ethical
decision-making and value-based choices.
Ultimately, neural networks serve as
powerful tools to foster rational thinking,
logical decision-making, and a better
understanding of the surrounding world,
playing a significant role in rational
education based on the perspectives of
Avicenna and Kant. These tools can assist in
the analysis and interpretation of complex
data in these domains, striving for human
rationality and excellence.

6. Conclusion

Neural networks have been instrumental in
various fields, including the exploration of
philosophical and rational  education
concepts advocated by thinkers like
Avicenna and Kant. Avicenna, a Persian
polymath, and Kant, a renowned
Enlightenment philosopher, both emphasized
the importance of reason and knowledge
acquisition. Networks can analyze extensive
philosophical texts written by Avicenna and
Kant. Through natural language processing
(NLP), these networks can extract key
concepts, relationships between ideas, and
philosophical arguments. This analysis can
help in understanding their rational
education theories better.

Neural networks excel in pattern recognition.
They can identify recurring themes or
concepts within the philosophical works of
Avicenna and Kant. By recognizing these
patterns, the networks can aid in
understanding the structure and development
of their philosophical ideas.

Neural networks can simulate philosophical
dialogues based on the writings of Avicenna
and Kant. By training on their texts, these
models  can generate hypothetical
discussions, potentially leading to new
insights or interpretations of their ideas.
Leveraging neural networks'
recommendation  abilities,  personalized
educational material aligned with the rational
education principles of Avicenna and Kant
can be suggested to learners. These systems
can cater to individual learning styles and
preferences, enhancing the understanding of
philosophical concepts. Both Avicenna and
Kant discussed ethics extensively. Neural

networks can be used to develop models that
simulate ethical decision-making processes
based on their philosophical frameworks.
These models could be used for moral
reasoning and educational purposes.

In conclusion, neural networks offer a range
of tools and methodologies that can be
employed to delve deeper into the rational
education philosophies of Avicenna and
Kant. By leveraging these technologies, we
can extract, analyze, and interpret their ideas
in ways that may enrich contemporary
understanding and application of their
teachings in education and philosophy.

The application of neural networks in
discovering functional knowledge from the
rational education of philosophers like
Avicenna and Kant involves leveraging
advanced computational methods to analyze,
interpret, and potentially derive insights from
their philosophical works.

Avicenna, a prominent Persian polymath,
and Kant, a key figure in modern Western
philosophy, both contributed significantly to
epistemology, metaphysics, and ethics. Their
writings  contain  complex  reasoning,
systematic  approaches, and profound
insights into human thought and existence.
-Neural networks can be trained on the
writings of Avicenna and Kant to analyze the
structure, semantics, and concepts within
their texts. Natural Language Processing
(NLP) models can help identify key themes,
connections between ideas, and recurring
philosophical concepts.

- By processing philosophical arguments and
theories through neural networks, it's
possible to identify recurring patterns or
logical frameworks employed by these
thinkers. This can assist in understanding
their systematic approaches to knowledge
and ethics.

- Neural networks can aid in extracting
valuable insights or principles from the
philosophical texts of Avicenna and Kant.
They can identify and categorize ideas,
potentially revealing implicit connections or
overlooked concepts.

- These networks can facilitate comparative
studies between the works of Avicenna and
Kant, highlighting similarities or differences
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in their approaches to rational education and
functional knowledge. This could shed light
on universal themes or divergent
perspectives.

- Neural networks might reveal subtle
suggestions or implicit ideas embedded
within the writings of these philosophers that
contribute to understanding their educational

philosophies.
- Analyzing their texts through neural
networks  might  unveil  educational

methodologies or suggestive patterns used
by Avicenna and Kant to convey their
philosophical concepts.

However, it's essential to note that while
neural networks can aid in analyzing texts
and identifying patterns, the interpretation of
philosophical ideas often requires human
expertise and contextual understanding.
Philosophical concepts are nuanced and
subjective, requiring critical thinking and
philosophical acumen to derive meaningful
interpretations and applications.

Utilizing neural networks in this context
would be an innovative approach to
extracting, organizing, and potentially
synthesizing knowledge from the rich
philosophical heritage of Avicenna and Kant,
contributing to interdisciplinary studies at
the intersection of philosophy and artificial
intelligence.
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