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ABSTRACT

The incredible development in the services added to Internet
networks has become evident in all aspects of life. In conjunction with
the beginnings of the Internet of Things, these services became
electronic (smart services) in the fields of health, education, business,
entertainment, and all aspects of life. To increase the strength of
information and communication technologies (ICT) in Iraqi schools, a
new service for e-learning to go toward the smart schools in Nineveh
Governorate schools is suggested in this study. E-learning spread in
the past two years due to the preventive isolation from COVID, which
is still threatening today. So, e-learning has been relied on greatly.
Many platforms available for free use are used to achieve video
communication, but they lack something to be of the quality of face-
to-face education. In face-to-face education, the teacher can know and
distinguish the students’ learning ability by observing the facial
expressions and movements of the student’s bodies, which reflects the
student’s level of awareness, including attention and retention of
information. Therefore, the motive is to start a study and then
implement a system that works with any e-learning environment to
know the extent of student attention in this type of learning, which is
one of the applications of the smart school. The study aims of
enabling teachers to look at students’ brain activities from a distance
and during remote lectures through the Internet of Things and the use
of a special sensor, called an electroencephalogram (EEG), to measure
brain activity, these signals were collected and two types of the data
set were generated raw signal 31347 samples with 4096 values for

each sample and frequency bands 7846 sample with 20 values for



each sample. These signals are then classified through one of the
Artificial Intelligence (AI) algorithms into two classes attention and
mattention. Several algorithms are trained and tested. The best results
have been obtained from Gated Recurrent Unit Neural Network
(GRU) with an accuracy of 99.1%. A web application has been
designed and implemented to receive the EEG signals and calculate
the attention level on a scale from 0 to 100. These results (attention
level, student ID, email, student and device status) are sent to a server
for the educational institution, which monitors in real-time for
students and prepares reports for the activities and attention of
students in electronic lessons. The system has been tested on four
students sequentially by using one sensor so the simulation was done
that included 20 students in two scenarios. In both scenarios, the
system has shown high efficiency in the case of light load, as well as,
during very high load with an average DB query response time of 1.75
us. The system has been tested; it shows accurately calculates
attention levels and works as designed. It has been concluded from our
study that additional services for computer network services can be
developed and more advantages to e-learning can be added. It has
been also concluded that e-learning has become better than before and
has become very close to the quality of face-to-face education in the
classrooms. It also led to knowing the students’ attention which
enables the teacher for periodic alerts to attract more students’

attention.
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