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Abstract:

With the development of computer technology and network technology, intelligent teaching platform is gradually
applied to the field of education, such as classroom on rainy days. It collects and records a large amount of classroom
data, such as student attendance, classroom interaction and classroom tests. How to analyze and make use of these
data is very important to understand students' learning status and predict their final achievements in the future. In this
paper, 171 students majoring in electrical engineering in a university are selected to evaluate the correlation between
their final grades and the three indicators in the classroom data. The results show that there is a strong correlation
between the final score and the test score. The students with lower class test scores may have a higher risk of failing
the final score, which provides useful experience for the judgment of failing the final score, and actively takes
preventive and control measures in the follow-up teaching process to urge students to pay attention to classroom

teaching.
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1 INTRODUCTION

Early warning of students' learning disabilities is not
only a basic need, but also a difficulty. With the
information technology and its application in the field of
education, various educational data on learning process
and behavior have been gradually collected by colleges
and universities recently. For example, such data:
Students' gender, self-study time, attendance rate,
progress and results of completing homework, class
participation in class, class practice and results, etc.
There are useful and possibly not obvious links between
these information, such as: how classroom learning
affects academic performance of the subject, and
whether gender has an impact on mastering the subject.
Some new modern technologies, such as big data
analysis and learning analysis, have become more and
more widely used in the field of education. In order to
optimize the teaching process and promote students'
more scientific and efficient learning, it is necessary to
further study the early warning method based on big
learning data.

Electrotechnics Course is a professional basic course
for non electrical majors in Colleges and universities.
The study of this course is beneficial to cultivate
students' logical thinking ability, improve students'
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practical operation ability, and help students form a
rigorous and standardized scientific attitude. The final
grade of Electrotechnics course is weighted by the usual
grade, experimental grade and final examination grade.
The evaluation of usual performance is provided by
Rain Classroom teaching software, which can record all
links of teaching in real time, such as attendance,
interaction, classroom test and other data, so as to
realize the quantitative assessment of the whole learning
process.

Many scholars have carried out relevant research
based on various educational data [1] [2] [3] [6] [7] [8]
[9] [10] [11] [12] [13] [15]. This research uses
correlation analysis, regression analysis and factor
analysis to find that the online learning data in different
periods are positively correlated with the final
examination results. This research used logistic
regression method to comprehensively analyze the
influencing factors of final grade. It was found that
students with different majorsand different feelings of
classroom atmosphere will affect students' grade.

The Ra in Classroom is an excellent new intelligent
teaching software. Through the mobile network
platform that can be used by mobile phones, it can
accurately and real-time record all data of teaching links
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in the background, such as attendance, interaction,
evaluation and so on. This study uses Sperman
correlation analysis to analyze the relationship between
the final grade of electrical engineering course and the
classroom data recorded in theRain Classroom.Then
ROC curve is used to evaluate the sensitivity, specificity
and accuracy of classroom data to infer the failure of
final grade, and find out the best cut-off value, in order
to provide a method forquickly and simply inferring the
possibility of a student's failure in final exam, and urge
students to pay attention to classroom teaching.

2 DATA AND METHOD
2.1 Research object

There are six classes of Electrotechnics Course at a
certain level in a university, with a total of 171 students,
which are divided into three large classes for teaching.
The teaching contents and teaching progress of each
class are consistent. After the classroom study of theory
course and electrical engineering experiment, the
students will have a unified final closed book
examination. The final grade of the course is weighted
by the usual grade, experimental grade and final
examination grade.

The course data collection is carried out during the
teaching process from March 2021 to May 2021. The
classroom data are the class attendance times, barrage
times and classroom test grades provided by the Rain

Classroom. These three parts of data are normalized first.

The processing method is to divide each student's grade
by the highest grade of the all, multiply by 100 to get
each student's three classroom grades, and get
attendance grades, interaction grades and test grades
respectively as the independent variable of this study.
The final grade was completed within about 2 weeks
after the end of all teaching activities. The final grade
was selected as the dependent variable of this study.

2.2 Research methods

The statistical method was IBM SPSS 18 statistical
analysis software for statistical processing and normal
distribution test of data. Sperman correlation analysis
was used to evaluate the correlation between final

performance analysis and attendance performance,
interaction performance and test performance.

The main mathematical tool in this paper is
receiveroperatingcharacteristiccurve, or ROC curve for
short. At first, ROC curve was used in military, but now
it is more used in medical field to judge whether certain
factors have diagnostic value for the diagnosis of certain
discases[4] [5] [14] [16]. ROC curve is drawn according
to a series of different binary classification methods
(boundary value or decision threshold). The abscissa x-
axis is 1-specificity, also known as false positive rate
(false positive rate). The closer the x-axis is to zero, the
higher the accuracy is; The Y axis of the vertical axis is
called sensitivity, also known as true positive rate
(sensitivity). The larger the Y axis, the better the
accuracy.

According to the curve position, the whole graph is
divided into two parts. The area under the curve is
called AUC (area under curve), which indicates the
prediction accuracy. The higher the AUC value, that is,
the larger the area under the curve, the higher the
prediction accuracy. The closer the curve is to the upper
left corner (the smaller X and the larger y), the higher
the prediction accuracy.

According to the final grade standard, the students
are divided into the pass group and the fail group. ROC
curve takes the attendance grade, interaction grade and
test grade as the test variables, and the final grade (fail /
pass) as the state variable to draw the ROC curve. The
area under the curve AUC =0.5 is the reference line.
The value of AUC is 0~1. According to the evaluation
criteria of AUC diagnostic model: AUC is 0.5-0.7,
which has low diagnostic value; AUC is 0.7-0.9, which
has certain diagnostic value; AUC is above 0.9, which
has high diagnostic value. The value corresponding to
the maximum value of the Jordan index is the best cut-
off value. Set P < 0.05 as statistically significant
difference.

3 RESULT
3.1 Normality test
The final grade, attendance grade, interaction grade

and test grade of this paper were statistically analyzed.
The experimental results are shown in Table 1.

Table 1: Summary statistics

Min Max Average S.D.

Final Grade 36.7 95.1 73.5 12.8
Attendance Grade 81.3 100 98.6 3.2
Interaction Grade 0.8 100 356.3 19.8
Test Grade 134 87.5 60.6 14.0
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Table 1 shows that the average final grade is 73.5
and the standard deviation is 12.8. The average
attendance grade is 98.6 and the standard deviation is
3.2. Students' attendance is good and most of them can
attend classes. The minimum interaction grade is only
0.8, with an average of 35.3 and a standard deviation of
19.8. It can be seen that most students' classroom
interaction is not optimistic, and a few students speak
actively and participate in the classroom. The minimum
value of classroom test is 13.4, the maximum value is
87.6, the mean value is 60.6, and the standard deviation
reaches 14.0. It can be seen that the overall difficulty of
classroom test is difficult.

The final grade, attendance grade, interaction grade
and test grade of this paper are continuous variables.
Shapiro Wilk test method is used to test the normality of
all samples. Significance level o is setat 0.05. The
experimental results are shown in Table2. It can be seen
from Table 2 that the p value is 0.0001, the significance
p value of all data is less than 0.01, and the tested
parameter samples do not conform to the normal
distribution.

Table 2: Shapiro Wilk test results

W df Sig.
Final Grade 0.957 171 0.000
Attendance Grade 0.488 171 0.000
Interaction Grade 0.963 171 0.000
Test Grade 0.946 171 0.000

3.2 Correlation analysis between final grades
and classroom data

In order to analyze the correlation between final
grades and classroom data, and further quantify the
correlation between final grades and classroom data, the
correlation between final grades and attendance grades,
interactive grades and test grades is studied by using the
correlation coefficient analysis method. According to
the normality test results in Section 3.1, the final grade,
attendance grade, interaction grade and test grade do not
conform to the normal distribution, so Spearman rank
correlation is selected for correlation analysis.

The experimental results are shown in Table 3. The
results showed that there was a positive correlation
between the final grade and attendance grade,
interaction grade and test grade. The correlation
coefficient r value was 0.289, 0.451, 0.632, and the p

value was 0.000, and the difference is statistically
significant. According to the correlation coefficient r
listed in Table 3, we can get the correlation degree
between the indicators of classroom data and the final
grade. Among them, the final grade has a low
correlation with the attendance grade, a medium
correlation between the final grade and the interactive
grade, and a strong correlation between the final grade
and the test grade.

Table 3: Correlation analysis between final grade and
attendance grade

Final Grade
r P
Attendance Grade 0.289** 0.000
Interaction Grade 0.451* 0.000
Test Grade 0.632** 0.000

3.3 Using ROC curve to evaluate final grades

According to the final grade standard, the students
are divided into pass group and fail group. The ROC
curve is evaluated with attendance grade, interaction
grade and test grade as test variables and final grade
(fail / pass) as state variables.

In the SPSS test variables, the final grade passing is
represented by "1", the unqualified is represented by "0",
and the test wvariables are represented by the
corresponding scores of each part. The ROC curves of
the diagnostic accuracy of attendance, interaction and
test scores to the failure of the final grade are made, and
the ROC curves of the passing accuracy of the final
grade are drawn respectively. The AUC value under the
95% confidence interval (CI) is calculated to evaluate
the value of attendance, interaction and test scores to the
failure of the final grade, and the value of passing the
final grade is compared.

The results are shown in Figure 1. It can be seen
from Table 4 that the area under the ROC curve of
attendance performance is 0.647, the cut-off value is
96.9, the sensitivity is 41.2%, the specificity is 86.9%,
and the accuracy is 77.8%; The area under the ROC
curve of interactive performance was 0.684, the cut-off
value was 35.0, the sensitivity was 79.4%, the
specificity was 53.3%, and the accuracy was 58.5%;
The area under the ROC curve of the test grade is 0.805,
the cut-off value is 54.7, the sensitivity is 76.5%, the
specificity is 80.3%, and the accuracy is 79.5%.
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Figurel: ROC curve

Table 4: Predictive value of classroom data for failing final grades

95%
Test Result ] ° cut-off Sensitivity | Specificity
) AUC SEM Confidence P
Variable(s) ) value (%) (%)
interval

Attendance Grade 0.647 0.058 | 0.533-0.760 96.9 41.2 86.9 0.008
Interaction Grade 0.684 0.048 | 0.590-0.777 35.0 79.4 53.3 0.001

Test Grade 0.805 0.045 | 0.718-0.893 54.7 76.5 80.3 0.000

In order to further verify the diagnostic performance
of ROC curve evaluation, the diagnostic accuracy of the
best critical value obtained from the experimental
results for unqualified final scores is verified by using
the final scores and classroom data of another group of
32 people. The results are shown in Table 5.

Taking the diagnostic accuracy of Y value as 100%,
the diagnostic accuracy of attendance grade, interaction
grade and test grade were 78.13%, 46.88% and 75.00%
respectively. Through Y wvalue, attendance grade,
interaction grade and test grade, 32 students were

diagnosed as having failed in the final exam. 6,3, 17 and
6 students were diagnosed as having failed in the final
exam.

The failure rates of the final exam were 18.75%,
13.64%, 53.13% and 18.72% respectively.

The failure rate of final exam diagnosed by
attendance grade alone is 4.11% lower than Y value, the
failure rate of final exam diagnosed by interaction grade
alone is 34.38% higer than Y value, and the failure rate
of final exam diagnosed by test grade alone is 0.03%
lower than Y value.

Table S: The diagnostic accuracy of the cut-off value of classroom data for failure after ROC curve evaluation

Number of
Number of
Index Cut-off value qualified . Failure rate % Accuracy
failed students
persons
Y 1 26 6 18.75 100
Attendance
96.9 29 3 13.64 78.13
Grade
Interaction
35.0 15 17 53.13 46.88
Grade
Test Grade 54.7 26 6 18.72 75.00
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4 Conclusions

In this paper, we use Sperman correlation to analyze
the correlation between final grades and classroom data.
The results showed that there was a low correlation
between the final grades and attendance scores, a
moderate correlation with interaction scores, and a
strong correlation between the final grades and usual
test scores. It shows that the usual classroom tests can
better reflect students' classroom learning level, and
students with low attendance, less interaction and low
classroom test scores may have a higher risk of failing.

In addition, in order to further analyze the
relationship between classroom test scores and final
grades, the ROC curve is used to evaluate the usual
classroom test scores and infer the risk of students'
failure in the final exam. The results show that it has
high sensitivity and specificity, and has diagnostic value
for predicting the failure in the final exam. By passing
the class test results, teachers can find the risk of failing
the final exam as soon as possible in the process of
students' learning, and formulate preventive measures in
time to prevent students from failing.
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