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CELCCIEREN T NI JEEATEE Methods of pedagogy, for a long time, have been a social

practice based on direct experiences from the past, and many of teaching methods have been
traditionally formed. These methods were not supported by a scientific theory-based system
and failed to keep up with the rapidly changing social needs. Neuroeducation is an
experimental science and an interdisciplinary field that applies the latest theoretical advances
in the human brain and psychology to education. By studying the theories in neuroeducation,
it enables us to improve optimal presentation of contents for a course, teaching strategy and
teaching methods of new subjects, and simultaneously improve students' computational
thinking ability. One way that these theories can be tested is to study how decision-making is
formed in the human brain. Goal-based decisions and behaviors depend on both sensory
evidence mechanisms that collect perceptual information from the outside and mechanisms
that select appropriate behaviors based on that sensory information which is decision-making
mechanisms. Behaviorism is one of the basic foundations of theories of learning and behavior.
One way to study behavior in detail is to use computational models based on brain biology
that have been developed by neuroscientists in recent years. In this paper we try to explore
the relationship between neuroeducation and pedagogy by studying theoretical
achievements in computational neuroscience, cognitive neuroscience and psychology.

To investigate this issue, a neural-computational model of brain-based for decision
making was used. This model consists of two recurrent dynamic neurons that can explore how
perceptual decisions are formed in complex behavioral spaces and show the key parameters
of decision-making process. In this study, we designed three different experiments in the
model that included the accuracy-speed trade-off when responding, the effect of attention
on decision making, and the impact of the confidence of decision, and then analyzed how the
parameters and model's behavior change then we map the parameters to the classroom and
changes in student’s brain. Finally, we used linear regression model to study the relationships
and correlations between the parameters of the model’s behavior.

The results showed that using this decision-making computational model opened a

way to study the speed-accuracy trade-off of students while answering exam questions and
then, by using the model, an optimal trade-off could be found to answer the questions. Also,
the analysis of model parameters showed that the level of students' attention in the
classroom could be measured by the model and it had an important effect on decision making
and answering the questions. Finally, the model could show the effect of students’ confidence
on their performance and based on the fitted data of the model to students' behavioral data,
we could make optimal suggestions from the perspective of educational psychology.
In this study, we show that by using decision-making neural-computational
models, students' behavior in the classroom can be modeled. Educational science experts and
psychologists in the field of pedagogy can use the findings to provide the best and most
optimal teaching methods for teaching easily and the flourishing of students' creativity.
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Fig. 1: Neural Model Wong 2002. Wong's 2002 model has four sets of neurons connected by junctions shown. connections that reach a population of neurons with an

arrow are excitatory connections and circular connections are inhibitory connections. Populations number one and two include the neurons responsible for recording

left and right decisions. This model uses about 2,000 spiking neurons, of which 1,600 are non-selective and 400 are input- selective, including populations one and two.
[45]
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Fig. 2: Simplified model of Wong et al. In this model, first, the mean-field approach reduces the average of 2,000 neurons to four neural units (with a total of 11 dynamic

variables). Then, the linear input-output relationship of the cells is simplified. Finally, the model is assumed that all model variables reach a steady state sooner than the
NMDAR state. The final model is reduced to a bivariate model that includes two neural units that have self-stimulation and mutual inhibition. [42]
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Fig. 3: Wong model’s accuracy for two-choice decisions
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Fig. 4: Effect of speed-accuracy trade-off on decision-making. A) Indicates the accuracy to the motion strength. B) Indicates the response time relative to the motion
strength. Blue indicates a high threshold and red indicates a low threshold. High (0.6) and low (0.1) thresholds and 7500 trials (1500 for each coherence). The primary
signal strength was the same for both.
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Fig.5: The effect of increasing the primary signal strength on the accuracy and reaction time. A) Students' accuracy is greater when the primary strength of the input
signal is higher. B) Students' reaction time is shorter when the primary strength of the input signal is higher. The blue line indicates high signal strength (70 Hz) and the
red line indicates low signal strength (18 Hz).
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