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Abstract: Learning analysis first appeared in 2000. An international consortium has been formed and a
worldwide standard process is being created as research has been conducted in various fields. In addition,
studies are underway to apply machine learning to the analysis of learning data, focusing on some
researchers. In this study, we collected learning data from 960 students and studied them using machine
learning algorithms and verified their accuracy using test data. The accuracy of the data was verified
through 169 test data as a pattern of machine learning obtained from 690 people (80%). For accuracy, the
error rate of actual credits and patterns was calculated. As a result, It was noted that with more than
400,000 times of study, the margin of error was collected at 8.4 %.
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INTRODUCTION
The fourth industrial revolution is changing all
industries and all areas of human life. In the field of
education, the form of learning is changing by OCW
and MOOC. In the field of professor design, ICT is
applied to learning processes or various teaching
strategies that enhance learning effectiveness for
learners. Learning analytics is the measurement,
collection, analysis and reporting of data related to
learners and their situations in order to understand and
optimize learning and learning environments.
It is possible to personalize learning by collecting
various data and providing profiles such as behavior
and personality as well as student performance. In
some cases, schools analyze data and provide
predictive analytics for customized education and
learning. Recently, some studies have been conducted
to apply machine learning to the data analysis process.
Therefore, we will examine the predictability through
machine learning to collect learning data that is deal
with learning analytics.

RESEARCH DESIGN & METHODS
In this paper, machine learning was applied to
analyze learning data as shown in Figure 1 below. For
research, we collected data of 960 students In college.
Learning data for creating predictive models should
be extracted directly from the data accumulated in the
Learning Management System, but data collection has
been replaced by surveys because it is difficult to
access data related to personal information.

Figure 1. Flowchart of Machine Learning

There are a lot of data related to students ' learning
such as Private learning time, School attendance
status, Spare time in addition to the credit you get
from the server. Therefore, the data related to learning
from this survey are as follows.
Table 1. Survey Item

The number of people surveyed was 960 but 101
were excluded. The Data for 859 people were used
and analyzed. 80 % were used as training data and
20 % as test data. I used machine learning to predict
the credit of last semester and checked its accuracy. In
statistics, linear regression is modeling that models
relationships between dependent variables y and one
or more independent variables x. Used program for
machine learning is TENSORFLOW. It is made by
Google to open the source in 2015. In a linear
regression, it is the cost function that minimizes the
difference between the hypothesis and the actual
value. The cost function is called the least squares
method and is used as follows.

Here, w is weight, x is an independent variable,
H(x) is hypothesis, y is the result of the smallest W
and b values, which makes smaller the difference
between the actual and the hypothesis value. this
makes accurate predictions. Based on the learning
data, After creating machine learning algorithm and
function F, when an unlearned input vector
entered, the output

is

feed_dict={X: x_data, Y: y_data})

The cost is a function of calculating the difference
between the estimate value of the whole sample and
the actual value Y. The Gradient Descent Optimize is
an error minimization process in which the weight W
and the calculated predicted value are associated with
the actual value Y. In a graph drawn with the value of
the cost function and W, the slope calculation sets the
next W value for which the cost may be smaller. From
the collected data, data for 859 people were used for
the study data items shown in Table 1 to pass the
previous semester's rating to Y and other data items to
X values. After setting up the first Hypothesis
equation, the process is repeated. As the cycle is
repeated, the value of W is reduced by the
minimization process and the value of W is gradually
changed from any value to an array associated with
the actual value. Set an equation for obtaining the
prediction function through the hypothesis value, Set
an equation that calculates the average error by using
the cost function. And the value is optimized using
the GDA and the alpha value of 0.0005. As the weight
array are learned to better predict, the w value
requires the weight array as a learning result, not
temporary value.

is inferred automatically.

RESULTS
RESEARNCH METHOD
In this study, machine learning is used to analyze
learning data. Learning is conducted using an
artificial intelligence library called Python and
Tensorflow. Learning data is imported into training
data and test data as shown below.
xy = np.genfromtxt('training_data.csv', delimiter=',',
dtype=np.float32)
test = np.genfromtxt('test_data.csv', delimiter=',',
dtype=np.float32)
----W = tf.Variable(tf.random_normal([9, 1]), name='weight')
b = tf.Variable(tf.random_normal([1]), name='bias')
hypothesis = tf.matmul(X, W) + b
cost = tf.reduce_mean(tf.square(hypothesis - Y))
optimizer =
tf.train.GradientDescentOptimizer(learning_rate=1e-5)
train = optimizer.minimize(cost)
sess = tf.Session()
sess.run(tf.global_variables_initializer())
for step in range(1000001):
cost_val, hy_val, _ = sess.run([cost, hypothesis, train],

Learning data in learning analytics should collect
all data related to learning activities, including the
physical behavior of students. So we conducted a
survey to collect data related to learning that did not
exist on the school server. For comparative analysis of
predictive models, 690 people in 80 % of 859 people
were used as training data and 169 people in 20 % of
859 people were used as Test data and then analyzed
the patterns.

As a result of comparing hypothesis and actual
credit, the patterns of the learning number seems are
shown according to the number of studies are shown
in Figure 2 below.

error rate was collected at about 8.4%. If you remove
the higher error rate people of the test data and relearn
it, the error rate will be smaller.
Therefore, this study has drawn conclusions that
Learning Analytics by machine learning was possible
to predict learning result. Although this study did not
directly extract learning data from the server and did
not collect sufficient learning data. There are many
difficulties in getting learning data from the
university's learning management system server but it
is expected to be possible in the near future. Also we
will have to think about how to collect learning data
that does not exist on the server.
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As such, we used linear regression algorithms for
machine learning to learn and check the results. As a
result, it was found that after 400,000 times, the
margin of error was collected at about 8.4 %.
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