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Abstract: This article applies the theoretical methods of probability and statistics, using
probability and statistics cloud class courses as carriers, to study and analyze a large amount
of data generated in cloud class courses, establish a mathematical model of related variables,
and predict the final grades of students in cloud class courses. By presenting a learning
situation data model, students can timely see their own problems and recognize the
importance of process learning. At the same time, it provides a basis for teachers to conduct
teaching behavior analysis and provide personalized and precise learning guidance for
students.

1. Introduction

With the continuous development of modern information technology and the continuous updating
of educational and teaching concepts, teaching models are also quietly changing. Cloud class courses,
as a new type of teaching model, are gradually receiving people's attention and use. The cloud class
teaching platform based on the network environment has broken the traditional mode of offline
classroom teaching and replaced it with a modern "student-centered" teaching mode using mobile
intelligent devices. This mode can fully demonstrate a new teaching platform of “interactive™ and
"participatory” teaching methods. At present, "Cloud Class" has become an intelligent mobile
teaching platform for all theoretical and practical courses in our school. "Cloud Class" not only
achieves real-time interaction, resource push, and homework tasks between teachers and students, but
also records students' learning situations through "experience value" of cloud class, which helps
teachers track and analyze students' learning trajectory, enabling teachers to grasp students' learning
effects in real time, to provide a basis for conducting teaching behavior analysis and providing
personalized and precise learning guidance for students.

2. The embodiment of cloud class in blended teaching

Blended teaching is a commonly used teaching mode in curriculum teaching in various higher
education institutions in recent years. It is an "online™ and "offline" teaching method that combines
the advantages of online teaching and traditional teaching. Through the organic combination of online
and offline teaching organizational forms, the optimization of teaching objectives is achieved, while
guiding learners' learning from shallow to deep to deep learning. Cloud class is a bridge for blended
teaching, which fully leverages the advantages of blended teaching through the implementation of
three stages: pre class, in class, and post class.
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2.1 Before class

Pre class preparation is a necessary task for teachers before teaching. Firstly, various teaching
resources, such as syllabus and teaching calendar, are uploaded in the resource area to help students
understand the main content and teaching progress of the course; For the activity area, teachers can
also use the "brainstorming™ and "homework" functions to analyze certain theoretical knowledge and
typical cases, present them in the form of problems and tasks, and add learning guidance.

2.2 In class

During the teaching process, teachers can release classroom quizzes in the activity area based on
the specific situation of the chapters, or use "brainstorming" to require students to take photos and
upload typical cases. The teacher can directly display the students' problem-solving situation through
the large screen. For protruding problems, students can communicate and discuss with each other,
and the teacher can answer questions and explain relevant knowledge points. Additionally, targeted
communication and interaction can be achieved through the use of "light live streaming”. Students
can also be tested for their mastery of the course content by randomly selecting individuals, answering
questions, or raising their hands. Classroom interaction has greatly improved the effectiveness of
students' listening in class and promoted their enthusiasm for learning.

2.3 After class

After class, teachers use the "homework activity" function of cloud class to publish assignments
and set a deadline. Teachers can comment on the assignments submitted by students in the comment
area. In addition, a "light live broadcast” is set up in cloud class classes for interactive Q&A, where
students can ask their own questions at any time during the light live broadcast. Students can answer
each other's questions, and the teacher will give appropriate experience rewards to students who ask
and answer questions. For questions that students cannot answer, the teacher not only provides the
answer process during the light live broadcast, but also explains them in the next class. This
interactive Q&A method fully mobilizes the feelings of mutual assistance, unity, friendship, and
common progress among classmates.

Students obtain corresponding experience values representing their own achievements by
participating in various activities before, during, and after class. Teachers can preliminarily determine
the learning status of students based on the experience values, and provide precise assistance to
individual students. At the same time, appropriate adjustments can be made for the next step of
teaching.

3. Correlation analysis of data variables('-]

At the end of the semester, the cloud class will generate complete data information. Through
analysis and research of past data, the total experience value mainly consists of four parts, namely
check-in, testing, homework, and daily interaction (including resource learning, classroom interaction,
homework, brainstorming, etc. likes). This article collects and organizes data from a probability
statistics cloud class in 2019, extracts experience values for testing, homework, and daily interaction,
and performs corresponding score transformations to obtain daily scores corresponding to each

experience value, namely X1 for daily interaction, X2 for homework, and Xs for test. Due to the
fact that almost all students who sign in for class have full marks, they are ignored in variable
correlation analysis and model fitting. In order to study the influence of each usual score
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X (k=123) on the student's Final examination score Y , we use the statistical software SPSS to

Xl, XZ, X and Y , obtain the correlation coefficient

between the Final examination score Y and each usual score X(k=123)
testing on the correlation coefficient, as shown in Table 1 below.

conduct correlation analysis on variables

, and conduct hypothesis

Table 1: Correlation analysis between Final examination scores and other usual scores

Xl X 2 X 3
y 0.700** 0.693** 0.329
0.000 0.000 0.057

Table 1 shows that there is a positive correlation between the Final examination scores and the
usual scores, which is statistically significant. The correlation values are 0.700, 0.693 and 0.392,
respectively. It can be seen that the usual scores of each item have a significant impact on the Final
examination scores, and the correlation between the usual interaction scores and the homework scores
and the Final examination scores is relatively high. Therefore, it is necessary to remind students to
actively participate in daily interactions and complete homework diligently[5].

4. Establishment of regression forecasting model

In order to better study the relationship between final exam scores and daily interaction scores,
homework scores and test scores, and to provide better suggestions and help for teachers and students,
this paper conducts regression analysis on the final exam scores and daily scores of students in this
cloud class. Multiple regression analysis is an effective mathematical method to deal with the
interdependence of multiple variables. By using this method, a regression prediction model is
established with the help of statistical software SPSS, and the rationality of the model and the
significance of the regression coefficient are tested.

4.1 Multiple linear regression model

In practical problems, random variables are often related to multiple ordinary variables Xur Xg e X :

and the multiple linear regression model is
Y =b, +bXx +b,X, +b,X; +...+b, X, +&,& ~ N(0:1) 5

The maximum likelihood estimation and least square method are used to obtain the estimated
values of the coefficients of the regression model. Get regression equation

A AN A A A A
y=b+bix +b2X, +ba X, +...+bn X,
4.2 Regression prediction model between final exam scores and ordinary scores

The data of a probability and statistics cloud class in 2019 is still adopted, and the normal

interaction score *t, homework score X2 and test score X3 are all set to follow a normal

distribution and are independent of each other. Statistical software SPSS was used to conduct

regression analysis on the final grades y of variables and the results (%1% %) of ANOVA and

parameter estimation were obtained as shown in Table 2 and Table 3.

71



Table 2: Analysis of variance

Source Sum of squares Df Mean square F p value
Regression 1933.388 3 644.463 48.627 0.000
Residual 397.583 30 13.253
Aggregate 2330.971 33
Table 3: Parameter estimation and significance test
Nonnormalized coefficient Standar_dl_zatlon
coefficient ¢ b
B Standard error Beta
X, 4.248 2.033 0.395 2.090 |0.035*
X, 3.638 1.892 0.363 1.923 | 0.044
X3 2.198 3.089 0.092 0.711 | 0.082
Constant -9.723 28.951 - -0.336 | 0.739

It can be seen from the analysis of variance in Table 2, F =48.627 P<0.05 ingicating that the
model construction has statistical significance, that is, it indicates that at least one item in daily
interaction, homework and test will have an impact on the overall evaluation. The coefficient of

RZ — 1933388 0.829

2330971

determination of the regression equation is , indicating that the variable 1, X2

,X3 has better fitting effect and significant regression effect. Table 3 shows the estimation of
regression coefficient by regression and the significance hypothesis test. From the P value, it can be

seen that the interaction scores *1and homework scores *2 have a significant impact on the final exam

scores, while the test scores %3 have no significant impact on the final exam scores. The constant term
is significantly zero, but the overall regression effect is good.
This equation can be used as:

y =-9.723+4.248X, +3.638X, +2.198X, [6-10]

This equation can be used as a reference for students to predict the final scores of Probability
theory and mathematical statistics courses.

4.3 Model back generation results

The scores of the first 5 people were extracted from the sample data, and the above regression
prediction model was used to calculate their actual final exam scores, predicted scores and the
prediction interval of 0.95 confidence level. The results are shown in the Table 4.

Table 4: Final exam score and prediction

Final grade Predicted score Predicted value interval
94 91 (90.7, 96.6)
60 64 (58.4,66.7)
91 91 (89.6, 95.8)
96 97 (95.0, 97.5)
77 74 (73.3, 79.0)

Through the actual calculation and comparison of some data, all the predicted values are within
the prediction interval, and the error between the predicted values and the actual values is not large,
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which indicates that the regression prediction model established has certain reference value.
5. Conclusions

(1) Through the statistics and analysis of the big data learning situation generated by a cloud class
in one semester, it is not difficult to see that students' daily interaction and homework completion
have a great impact on the final exam score, and both teachers and students should pay attention to it;

(2) For normal tests, through correlation analysis and regression analysis, this index has no
significant impact on the final exam score. The analysis shows that the test questions are released
after class, and students can finish them at any time before the next class, and the number of answers
is more than once, most of the questions are single choice, and the questions are simple. There was
little difference in students' scores on the test as a result of multiple rounds of questions. In addition,
there is a great difference between the question type of the usual test and the final exam, which has
no significant impact on the final exam score. The results of this analysis remind teachers that it is
best to consider the way of testing and the type of testing questions when testing, so that the test can
give full play to its best results(®*;

(3) The establishment of the model needs to be improved and perfected. This model only considers
daily interaction, homework and testing, especially the daily interaction is not decomposed in detail.
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