
 
J. COMBIN. MATH. COMBIN. COMPUT. 127b (2025) 5763--5783  

 

  

 

 

Journal of Combinatorial Mathematics 
and Combinatorial Computing 
www.combinatorialpress.com/jcmcc 

 
Research on Teaching Reform Supported by Multi-Objective 
Optimization Algorithm for the Process of Civicization of 
Yoga Courses in Universities 
 
Kun Jiang1,✉, Congcong Ma1, Yong Li1 
 
1 Sports Department, Shaanxi Fashion Engineering University, Xianyang, Shaanxi, 712046, China 

 
ABSTRACT 
This paper establishes a multi-objective optimization model for the process of yoga course ideology 
and politics in colleges and universities through the group paper technology, and adopts an improved 
genetic algorithm to solve the model. Integrating the online and offline hybrid teaching mode, the 
paper's group paper technology is placed in the online assessment to realize the all-round reform of 
yoga course Civics teaching. The research results show that the improved genetic algorithm (IGA) in 
this paper has a higher grouping efficiency and quality compared with the traditional genetic 
algorithm (GA), and saves about 52.7% in the grouping time. At the same time, using the social network 
analysis method to analyze the online-offline hybrid teaching mode of this paper, we are able to derive 
the student objects that need to be focused on based on the results of the analysis of the centrality of 
the point degree and the centrality of the middle of the point degree. The experimental class adopting 
the teaching mode of this paper has an excellent class performance rate of 100% under the test of 
group paper technology, which fully demonstrates that the teaching reform method proposed in this 
paper for the ideology of yoga course in colleges and universities has significant practical application 
effects. 

Keywords: group paper technology, multi-objective optimization, genetic algorithm, social network 
analysis, yoga course civic-mindedness 
 

1. Introduction 

At present, the teaching content of yoga courses in colleges and universities is often limited to the 
learning of college students' yoga asana movements and the enhancement of special physical qualities, 
and the attention and integration of ideological education are not enough, focusing on skills and light 
on theories, and lack of guidance around the ideological link, which shows little ideological 
connotation, and therefore cannot form a complete system [1-4]. 
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Most of the yoga courses in colleges and universities are welcomed by students, and students are 
more likely to cooperate in the learning process, and their teaching will seldom be a problem, but they 
will seldom be linked to the ideological education [5-6]. Nowadays, most of the yoga courses in colleges 
and universities have mature teaching planning, but in the construction of the Civic and Political 
construction of some colleges and universities yoga courses lack of attention, do not play the 
advantages of yoga class, lack of effective Civic and Political construction of the assessment link [7-10]. 
Although the construction of ideology and politics can not directly bring some help to the teaching of 
yoga courses in colleges and universities, but in the process of long-term development, the 
construction of ideology and politics can realize the improvement of the teaching level of the stable 
institutions, to ensure that the direction of development is in line with the interests of long-term 
development [11-14]. At the same time can effectively reduce the risk of various yoga course personnel 
training, yoga courses in colleges and universities nowadays is more important to improve the 
assessment of the learning outcomes of the construction of the ideology and politics [15-17]. Based on 
the concept of “course political thinking”, should be “political education” as a guide, according to the 
characteristics of the yoga program, digging deep into the yoga curriculum contains elements of 
political thinking as well as educational value, and moral education, aesthetic education, intellectual 
education elements skillfully integrated into the content of teaching and learning, the formation of a 
complete yoga curriculum system [18-21]. 

This paper establishes a mathematical curve model based on the binomial distribution function of 
discrete random variables for reϐlecting the difϐiculty distribution of the test paper, and constructs the 
group paper model according to the proposed global constraints to realize the multi-objective 
optimization of the process of the Civic-Politicalization of yoga courses for colleges and universities. 
To improve the traditional genetic algorithm, such as the problem of “easy maturity”, the multi-
objective optimization model established in this paper is solved by the improved genetic algorithm. 
The intelligent grouping technology of this paper is embedded in the online teaching module of yoga 
course for the political thinking of colleges and universities, and combined with the ofϐline yoga asana 
teaching and extension teaching, etc., to explore the method of teaching reform for the political 
thinking of yoga course in colleges and universities. Comparing the performance of the improved 
genetic algorithm and the traditional genetic algorithm in terms of scrolling efϐiciency, the rationality 
of the improvement of the genetic algorithm in this paper is demonstrated, and the scrolling 
technology and the online and ofϐline mixed teaching mode are applied to the experimental class of 
yoga course in the College of Physical Education, and the effectiveness of the teaching reform method 
proposed in this paper is discussed in the context of the Social Vanguard Network Analysis, which can 
provide a reference to speed up the process of promoting the political thinking of the yoga course in 
colleges and universities. 

2. Intelligent grouping of papers for yoga course civics 

2.1. Roll-up techniques 

2.1.1. Quality factors for examination papers. The quality of a test paper depends on two indicators: 
the difϐiculty of the test paper and the differentiation of the test paper, which together control the 
overall quality of the test paper, the basic component of which is the test questions. 
1) Difϐiculty and Distinctiveness of Test Questions: 

(1) Difϐiculty of test questions. The so-called test question difϐiculty refers to the probability of the 
tested population losing scores based on the current test questions. Differences in the differences in 
the way scores are calculated determine differences in the test question difϐiculty formula. The method 
of calculating the difϐiculty of objective questions is shown in Equation (1), in which the difϐiculty of a 
test question is denoted by Q, the number of people who successfully passed the test on that question 
is denoted by R, and the total number of tested people is denoted by N. The difϐiculty of subjective 
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questions is calculated as shown in formula (2), in formula (2), the difϐiculty of the test question is 
represented by Q, the average score of the tested group in the question is represented by X, and the 
full score of answering the question correctly is represented by K: 

 1
R

Q
N

   (1) 

 1
X

Q
K

   (2) 

The difference in difϐiculty of the test questions is generally represented by 5 levels, the 
correspondence of which is shown in Figure 1. In the ϐigure, L1-L5 represent the 5 levels of easy, easier, 
average, more difϐicult and difϐicult, respectively. From the ϐigure, it can be seen that easy corresponds 
to a difϐiculty interval of 0.0-0.2, easier corresponds to a difϐiculty interval of 0.2-0.4, average 
corresponds to a difϐiculty interval of 0.4-0.6, more difϐicult corresponds to a difϐiculty interval of 0.6-
0.8, and difϐicult corresponds to a difϐiculty interval of 0.8-1.0. 

 

Fig. 1. Correspondence of difϐiculty level 

(2) Distinctiveness of test questions. This index is used to reϐlect the ability of the test questions to 
the test takers. The calculation of the degree of differentiation usually takes the high and low grouping 
calculation method, and the calculation formula is shown in formula (3), and the degree of 
differentiation of the test questions is denoted by D: 

 H LX X
D

Z Z
   (3) 

The mean score of high scoring subjects is denoted by HX , the mean score of low scoring subjects 
is denoted by LX , and the full score value of the current test question is characterized by Z . Too low 
a distinction indicates a propositional failure, and the distinction is equipped with a corresponding 
evaluation criterion, which is shown in Fig. 2. In the ϐigure, E1-E5 represent ϐive differentiation 
evaluation levels: unqualiϐied, modiϐied usable, qualiϐied, good and excellent, respectively. When the 
differentiation degree of the test question is less than 0.2, it indicates that the differentiation degree 
of the test question is unqualiϐied. When the differentiation degree is 0.2~0.4, it indicates that the 
differentiation degree of the test question can be used after modiϐication. When the differentiation 
scale is 0.4 to 0.6, it indicates that the test question is a passable test question in terms of 
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differentiation. When the differentiation of the test question is 0.6 to 0.8 and 0.8 or more, it indicates 
that the test question is a test question with excellent differentiation. 

 

Fig. 2. Distinguishing evaluation of test questions 

2) Difϐiculty of the question paper and differentiation of the question paper: 
(1) Test paper difϐiculty. It refers to the overall rate of marks lost on the test paper by the tested 

population. It is calculated as shown in formula (4): 

 1

n

i i
i

Pk
P

Z

  (4) 

The total number of questions in the question paper is denoted by n  in the formula, the question 
difϐiculty of the i  question is denoted by iP , the mark value of the i  question is denoted by ik , and 

Z  represents the total score of the question paper, which has the value of 
1

n

i
i

k

 . 

(2) Distinctiveness of the test paper. Is an indication of the extent to which the current question 
paper conforms to the syllabus and is expressed by the formula shown in (5): 

 1

n

i i
i

D k
D

Z

  (5) 

The differentiation of the i th question in the formula is denoted by iD . 
The difϐiculty of the paper and the differentiation of the paper work synergistically; normal 

differentiation does not exist with abnormal difϐiculty, and the difϐiculty coefϐicient is usually between 
the interval of 0.4 and 0.6, implying excellent differentiation. 

2.1.2. Test paper development constraints. Assume that B is a test group attribute matrix of the form 
shown in (6): 
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The test paper indicators involved in this paper are mainly based on the following conditions. 
1) Score points corresponding to knowledge points. Here, the set 1I   is used to represent the key 
knowledge, and the set 2I  is used to represent the sub-focus knowledge, and the corresponding score 
ranges are 1 1[ , ]L u  and 2 2[ , ]L u , then the constraints on the scores can be expressed as equation (7): 

 
1 2 2 1

2 3 2 2

i i

i i

L

L

u

u

C b

C b

  
  


  (7) 

This constraint speciϐies the score requirements that should be met for different levels of knowledge. 
The composition of the focus and sub-focus knowledge sets and the speciϐic range of score values are 
determined by the proposing instructor. 
2) Difϐiculty distribution. The expectation of the difϐiculty distribution for the different levels should 
conform to a normal distribution. 
3) Paper structure. The total marks of the paper and the question types of the paper together form the 
structure of the paper. 

(1) Total marks of the paper. The total score of the examination paper can generally be calculated 
using formula (8). The total marks of the question paper are given by the teacher who sets the 
questions in the process of organizing the paper: 

 2
1

i
i

K b




  (8) 

In the above formula, the total number of questions in the test paper is denoted by m , and the mark 
for question i  is denoted by 2ib . 

(2) Test paper questions. The need used to set the corresponding question types that should meet 
the total mark constraint is expressed in equation (9): 

 4 2
1

t i i
i

Q C b




  (9) 

where tQ  denotes the score of the t th question type, and the value of this variable is given by the 
proposing teacher. 

(3) Coverage of knowledge points. The method of calculating the coverage of knowledge points is 
expressed in equation (10): 

 
       

         

The knowledge already include
r

d in the test set

The s
R

um total of knowledge that the test should contain
  (10) 

Where R  denotes the coverage of knowledge points, the maximum value of R  is equal to 1 when 
the knowledge points contained in the test set cover the entire syllabus, and in general, the value of r  
is taken to be more than 0.8. 

2.2. Modeling and Processing of Grouped Volumes 

2.2.1. System volume organization mode. Volume formation system can be divided into four 
processes: demand analysis, volume formation model establishment, establishment of mathematical 
models and solving mathematical models. The success of the mathematical model establishment 
relates to the efϐiciency of the whole algorithm implementation, and even affects the robustness of the 
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scrolling system. In this paper, a mathematical curve model based on the binomial distribution 
function ( , )B n p  of discrete random variables is established to reϐlect the difϐiculty distribution of 
test papers [22], and the model is represented as follows: 

 ( ) (1 )k k n k
nP k C p p    (11) 

Where k   denotes an integer from 0 to n  . Let 
Expected average value

Full score value
p    and 

Difficulty factor 1n   , and in this way, ( )P k  can be found. 
The basis of the paper model lies in the difϐiculty level of the test scores, which vary in terms of 

competency requirements and chapter scope. Differences in the difϐiculty coefϐicients of the test scores 
are resolved by the model described above, and by taking into account the differences in the difϐiculty 
of the test questions and the scope of the chapters in which the test questions are located, the pattern 
of grouping the papers is determined as follows: 
1) Total marks for the paper MFZ : i.e. the total marks for the questions in the paper. 
2) Answer time: This is used to control the overall difϐiculty and number of questions in the paper and 
is usually set at 2 hours. 
3) Difϐiculty distribution: if the difϐiculty set of the paper is {1, 2, , }L m  , and the total score of the 
i th difϐiculty is { 1,2, , }i i m    , the relationship between the total score of difϐiculty and and MFZ 
is: 

 1 2 mMFZ        (12) 

4) Quantity and Marks: Quantity refers to the number of question types and the number of test 
questions under each question type. Score is the sum of the marks of each question type. Assuming 
that the set of question types in the question paper {1, 2, , }T n   and the total number of marks for 
the x  th category of question types is denoted as { 1,2, , }xt x n    , the relationship between the 
various types of question types and the total number of marks of the question paper can be expressed 
as: 

 1 2 nMFZ t t t     (13) 

5) Distinction distribution: if the set of paper distinctions is {1, 2, , }Q h  , and the total score for the 
ϐirst y   distinctions is { 1,2, , }y y h     , then the relationship between the distinctions and the 
total score of the paper is: 

 1 2 hMFZ        (14) 

6) Chapter distribution: assuming that the set of paper chapter distributions is {1, 2, , }W d  , and 
the total score for the z   range is denoted as { 1, 2, , }z z d     , the relationship between the 
chapter distributions and the total score of the paper is denoted as: 

 1 2 dMFZ        (15) 

7) Distribution of competency requirements: Assuming that the set of test questions for the 
competency requirements of the paper is {1, 2, , }O r  , and the total score for the k th competency 
requirement is { 1,2, , }k k r    , the relationship between the competency requirements and the 
total score of the paper is: 

 1 2 rMFZ        (16) 

The process of grouping test questions involves many uncertainties such as the choice of question 
types, competence requirements, distribution of knowledge points, difϐiculty of test questions, etc., 
and the purpose of grouping test papers is to use the above conditions for ϐixing these uncertainties. 
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2.2.2. Modeling the grouping of volumes. In order that the extraction of test questions can be 
terminated in a limited time and the paper forming process is relatively scientiϐic, global constraints 
are proposed in this paper. In this way, the paper-grouping process becomes a multi-objective 
optimization problem that maximizes the user's satisfaction. Simplifying the constraint set can achieve 
the purpose of improving the efϐiciency of the algorithm. The total score, answer time and question 
type are preset before the paper formation, so the constraints of the test paper can be simpliϐied into 
four dimensions: difϐiculty of the test question, differentiation of the test question, the chapter to 
which the test question belongs and the ability requirement of the test question, and their 
corresponding objective subfunctions are as follows: 

 1 2 3 4
1 1 1 1

m , i| |in min m n n, | | | |, | |mi
n h d r

x y z k
x y z k

sf f f fs s s   
   

        (17) 

Where | |,| |,| |,| |x y z ks s s s     denote the absolute value of the difϐiculty of the test questions, the 
differentiation of the test questions, the chapters to which the questions belong, and the deviations of 
the test questions' competence requirements, respectively, and the deviations refer to the deviations 
of the actual values in the test papers from the required values. The following mathematical model for 
automatic paper grouping is established [23]: 

 1 2 3 4
1 1 1 1

min ( ) | | | | | | | |
n b d r

x y z k
x y z k

F f f f f s s s s   
   

            (18) 

3. Improved Genetic Algorithm Based Group Volume Model Solving 

3.1. Sub-question coding 

This paper adopts the real number encoding method to uniquely identify a test question by its 
question number in the database, which not only meets the one-to-one encoding requirement, but also 
does not have redundancy, is simple and straightforward, and saves the trouble of encoding and 
decoding. On this basis, an additional identiϐication is added for each type of question, which is 
combined with the question number to form the encoding, and this approach ensures that the number 
of questions of different types of test questions is kept within a certain range when crossover and 
mutation are carried out. 

Suppose that to compose a Yoga Course Civics paper containing multiple choice, judgment, ϐill-in-
the-blank, and question and answer questions, each question type is given a unique identiϐier: A for 
multiple choice, B for judgment, C for ϐill-in-the-blank, and D for question and answer. Then an 
individual can be denoted as [ , , , ]Ai Bj Cp Dq , where , , ,i j p q  denote the question numbers of the 
test questions in the question bank, respectively. For example, if an individual contains 3 multiple-
choice questions, 4 ϐill-in-the-blanks questions, 2 quiz questions, and 3 judgment questions, the coding 
of the individual is represented as: 

 
Multiple choice True or False Gap filling Essay question

1, 2, 10, 3, 4, 7, 5, 6, 8, 9, 11, 12A A A B B B C C C C D D  (19) 

When the genetic algorithm performs crossover and mutation, it should try to satisfy that it is done 
with the same type of questions. 

3.2. Initializing populations 

Firstly, the search range of the question bank is determined according to the knowledge points 
included in the grouping conditions. According to the grouping conditions, the average difϐiculty 
coefϐicient of the extracted questions should be satisϐied: 
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 H h w   (20) 

Where H  is the difϐiculty coefϐicient required by the group paper, and h  is the average difϐiculty 
coefϐicient of the questions extracted from the single-question type. w  is a permissible error value 
determined according to the size of the search range of the question bank. 

At the same time in order to be able to cover the knowledge points to try to meet the requirements 
of the group paper, the number of knowledge points contained in the extracted questions should be 
satisϐied: 

 K vk   (21) 

Where K  is the total number of knowledge points required to be included in the question paper 
and k  is the number of knowledge points actually included in the question type. 

3.3. Design of the Adaptation Function 

As can be seen from the previous section on how the initialized population is selected, it is already 
optimal in terms of the distribution of question types and number of questions without having to make 
another judgment. Therefore the main factors to consider when judging the ϐitness of an individual are 
the difϐiculty coefϐicient and knowledge points. At the same time, in order to make the grouped test 
paper can maximally meet the requirements of the grouped paper, the adaptability function should 
also consider the difference between the proportion of test question scores of each difϐiculty 
coefϐicient in the total score of the test paper and the requirements of the grouped paper. Set weights 
for these three attributes as a priority, prioritizing the constraints with the greatest weight. Here the 
weighting ratio is set as difϐiculty coefϐicient>knowledge points>difϐiculty ratio, and the weighting 
values are 0.5, 0.3, and 0.2, respectively. 

Accordingly the ϐitness function is expressed as shown in equation (22): 

 0.5 | ( ) | 0.3 0.2F H h d u     (22) 

where H  is the target difϐiculty coefϐicient of the paper, h  is the average difϐiculty coefϐicient of the 
individual, u  is the knowledge ϐit of the individual, and d  is the difϐiculty ϐit of the individual. 

The average difϐiculty coefϐicient of an individual is: 

 
1

/
n

t t
t

h a g G


  (23) 

where ta  is the difϐiculty coefϐicient of the test question, tg  is the score of the test question, and G  
is the total score of the individual. 

The individual's difϐiculty ϐit is: 

 
1

(| | / )
l

j I j
l

d D F F


   (24) 

where l   is the total number of difϐiculty levels, jD   is the proportion of test scores for the j  th 
difϐiculty level to the total number of individual scores, and iF  is the proportion of the j th difϐiculty 
level required by the test paper. 

The individual knowledge point ϐit is: 

 
1

(| | / )
m

k k k
k

u N P P


   (25) 

Where m  is the number of knowledge points required by the group paper, kN  is the proportion 
of the total marks of the k th knowledge point included in the test question to the total marks of the 
paper, and kP  is the proportion of the k th knowledge point required by the group paper. Using this 
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ϐitness function the lower the ϐitness value, the closer the individual is to the objective function. 
In this paper, the exponential proportional change method is used to adjust the size of the ϐitness 

value appropriately. The formula for the exponential proportional change method is: 

 ( )' FF e   (26) 

Where F    is the value of adaptation after the change of exponential proportion,    is the 
coefϐicient of variation, and F  is the value of adaptation. As can be seen from the formula, the smaller 
the F   value the larger the transformed F    value. The smaller the value of   , the smaller the 
difference between the ϐitness values of the changed individuals, which can increase the diversity of 
the population at the beginning of the iteration. The larger the value of  , the larger the difference 
between the ϐitness values of the changed individuals, and the faster the convergence of the population 
at the later stage of the iteration. Therefore the value of   in the exponential proportional change 
method is a ϐixed value obviously can not be well applied to the group volume process. In this paper, 
we use the change strategy of exponential form and propose the formula of   as: 

 ( )e    (27) 

In general the value of   decreases as the iteration proceeds, and it can be concluded that the 
value of   is gradually increasing. 

3.4. Genetic conditioning 

The genetic algorithm of the genetic algorithm as well as the iteration termination conditions are 
designed according to the grouping needs of the yoga course oriented Civics studied in this paper. 

3.4.1. Selection of operators. Stepl: First calculate the number iNUM  that each individual should 
inherit to the next generation, Eq: 

 
1

/
N

i i i
i

NUM N F F


    (28) 

Where N  is the number of individuals in the population, iF  is the ϐitness of an individual, and the 
integer part of iNUM , iI , is the number of individuals inherited to the next generation. 

Step2: Set the sum of the ϐitnesses of the individuals as F , and use /i iF I F N   to reset the ϐitness 
value for the individuals in the population. According to the new ϐitness values, the individuals to be 
inherited to the next generation are randomly determined using a roulette wheel algorithm. The 
number of individuals required is shown in equation (29): 

 
1

N

i
i

N I


  (29) 

3.4.2. Intersection operators. The coding approach used in this paper is based on question types for 
coding, and crossover and variation can be similarly based on question types. The process of crossover 
is to ϐirst take out two individuals randomly from a population, group them by question type, and 
randomly select a point in the same group to exchange and get a new individual. In this paper, we take 
the crossover probability 0.8cP  . 

In order to ensure that the distribution of question types in the initialized population is not 
destroyed, the crossover operation in this paper is carried out in question types, assuming that the 
coding of two individuals is: 

 
Multiple choice True or False Gap filling Essay question

1, 2, 10, 3, 4, 7, 5, 6, 8, 9, 11, 12A A A B B B C C C C D D  (30) 
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Multiple choice True or False Gap filling Essay question

21, 22, 23, 33, 34, 37, 45, 46, 48, 49, 51, 52A A A B B B C C C C D D  (31) 

Then when the crossover was performed, the crossover was performed with the question types as 
groupings, and the results of the crossover were as follows; the number of test questions under each 
question type did not change: 

 
Multiple choice True or False Gap filling Essay question

1, 2, 23, 3, 4, 37 , 5, 6, 8, 49, 11, 52A A A B B B C C C C D D     (32) 

 
Multiple choice True or False Gap filling Essay question

21, 22, 10, 45, 46, 48, 45, 46, 48, 9, 51, 12A A A C C C C C C C D D     (33) 

3.4.3. Variational operators. When performing a variation, the new test questions used for 
replacement likewise need to ensure that the questions remain the same. Assume that the mutation 
probability 0.06mP  . Assume that individuals are coded as follows: 

 
Multiple choice True or False Gap filling Essay question

21, 22, 10, 33, 34, 7 , 45, 46, 48, 9, 51, 12A A A B B B C C C C D D     (34) 

The individual contains 12 test questions, ϐirst randomly generate the variation points and use the 
(1,12)rand   function to randomly generate the value m   to ϐind the m  th test question in the 

individual. The identiϐication of the test question code is used to determine the type of that test 
question, and a test question is randomly drawn from the data array under that type under the 
condition that it meets the ϐinal hit time. If the draw fails then open the last hit time to a time 5 minutes 
prior to the current time to ensure that no duplicate test questions are drawn, and replace the drawn 
test questions. 

3.4.4. Iterative termination conditions. In this paper, we use the combination of two common 
methods to end the algorithm, ϐirst set the maximum value of the number of iterations 150 and the 
minimum value of 50, when the number of iterations is greater than 50 and less than 150, judgment 
of the optimal individual in the population does not carry out the exponential change in the ϐitness 
value is less than 0.20 can end the iteration. Otherwise, continue to carry out the judgment of the 
previous step until the maximum value of the number of iterations is reached, ending the iteration. At 
this time, the individual with the minimum ϐitness is the optimal solution. 

4. Modularization-based online-offline hybrid teaching model 

In order to realize the comprehensive reform of the teaching of yoga course civics, this paper builds a 
hybrid teaching mode of online and ofϐline on the basis of the intelligent paper forming technology, 
combining the characteristics of yoga course civics. Online teaching relies on the online education 
platform to integrate online teaching resources such as videos and electronic documents, focuses on 
the theoretical teaching of yoga course civics, and utilizes this paper's intelligent paper-grouping 
technology to generate test papers to test students' yoga course civics learning content. The ofϐline 
teaching focuses on teachers leading students to practice yoga, linking theory to practice in the process 
of practicing, so as to facilitate students to more deeply comprehend the elements of the Civics and 
Politics of Yoga course, and thus to improve the teaching quality and teaching effect of the Civics and 
Politics of Yoga course. 

4.1. Modularization of teaching content 

In terms of teaching content, we mainly choose representative and classic elements of yoga curriculum 
ideology and politics, such as value leadership and spirit shaping, physical and mental health and 
social responsibility, cultural conϐidence and cross-cultural understanding, practical norms and 
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character internalization, lifelong sports and overall development, etc. Modularization contains two 
levels: ϐirst, horizontal module is to take each ideology and politics element as a module. The vertical 
module is to divide the teaching content from top to bottom into four sub-modules: basic knowledge 
module, ideology and methodology module, practice module, and expansion module: 
1) Basic Knowledge Module. It mainly introduces the basic knowledge of yoga, such as its origin, 
development history and schools, and at the same time integrates the concepts of harmony and 
balance between body and mind in traditional Chinese philosophy, such as the Taoist idea of “unity of 
heaven and man”. Students will understand the rich cultural connotation of yoga, and realize that yoga 
is not only a way of physical exercise, but also contains philosophical ideas. Through the introduction 
of traditional Chinese philosophical concepts, we help students build up cultural conϐidence and 
enhance their sense of identity with local culture. 
2) Ideology and Methodology Module. In the process of teaching yoga breathing methods and asanas, 
explain the importance of concentration, persistence, self-discipline and other methods of thought. 
Students will be guided to experience how these ways of thinking can help overcome difϐiculties and 
cultivate the quality of perseverance in yoga practice. This module is designed to integrate ideological 
education into speciϐic teaching sessions, so that students, while mastering the skills of yoga, can 
realize the positive ideological methods contained therein, and improve their own psychological 
quality and quality of will. 
3) Practice Module. Students are arranged to practice yoga asanas, group mutual help practice and 
yoga demonstration activities. In practice, we emphasize the values of teamwork, respect for others 
and tolerance of differences, and encourage students to help each other and make progress together. 
Through practical activities, students can transform theoretical knowledge into practical actions, 
cultivate communication skills and collaborative spirit in teamwork, and enhance interpersonal skills 
and sense of social responsibility in respect and tolerance. 
4) Expansion Module. Self-made students participate in public welfare yoga activities, such as yoga 
teaching for the elderly and special groups in the community. Students are guided to explore the 
relationship between yoga and healthy lifestyles and social responsibility, and are encouraged to 
conduct independent research on the value and application of yoga culture in contemporary society. 
The Extension Module aims to broaden students' horizons and cultivate their sense of caring and 
creative thinking skills. Through participation in public welfare activities, it enhances students' sense 
of social responsibility, and through exploration and research, it improves students' in-depth 
understanding of yoga culture and their ability to apply it comprehensively. 

4.2. Online Teaching Resources Creation 

The implementation of blended teaching requires the support of quality course resources. The ofϐline 
teaching resources need to use the excellent teaching materials of yoga course ideology and politics. 
Online course resources need to be based on ofϐline teaching materials combined with talent 
cultivation requirements to increase teaching resources. Based on the talent training objectives, 
teaching modules and students' learning process, diversiϐied curriculum resources for students' 
development are constructed in three aspects, namely, knowledge module, special practice test 
module (using the grouping technology proposed in this paper), and expansion module, to provide 
support for students' online independent learning and the implementation of blended teaching. 

4.3. Online and offline hybrid teaching model 

The architecture of the online-ofϐline hybrid teaching mode is shown in Figure 3. Combined with the 
online learning platform, the online-ofϐline hybrid teaching mode with students as the main learning 
body is adopted. Speciϐic teaching is carried out in accordance with the pre-course - in-course - post-
course. Before class, students can choose the corresponding learning module for online preview and 
query information, and organize the problems. During the class, the teacher explains the key points 
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and problems raised by students, guides students to complete the yoga practice tasks, and organizes 
group discussions and assigns practical topics in combination with the teaching content. After class, 
the study group discusses the knowledge and practice of yoga course Civic Teaching and submits 
relevant reports, and the teacher should give timely guidance to the extracurricular expansion. 

Offline classroom 
teaching (highlighting key 

points and difficulties)

Curriculum practice 
development (improve 

application innovation ability)

 

Feedback
Consolidate

TransformationGuidance

Preview before 
online class

Offline and after-
school review

 

Fig. 3. Online and ofϐline hybrid teaching mode 

5. Experimental results and analysis 

5.1. Analysis of grouping experiments 

In this paper, we carry out automatic grouping experiments by improving the genetic algorithm on the 
basis of improving the initial population, coding scheme and so on. The changes of ϐitness value and 
evolution time in the evolution process of traditional genetic algorithm and improved genetic 
algorithm are compared respectively, and the changes of ϐitness value in the evolution process using 
different crossover probability cP  and variance probability mP  are also observed, and the results of 
the experiments are as follows. 

The distribution of the number of questions in each chapter of the test bank is shown in Fig. 4, and 
the distribution of difϐiculty is shown in Fig. 5. C1-C10 in the ϐigure respectively indicate the yoga 
culture traceability and national spirit, yoga philosophical thought and life wisdom, self-discipline and 
perseverance in asana training, breathing practice and physical and mental harmony, teamwork and 
mutual help spirit in yoga, self-knowledge and emotion management in yoga practice, the concept of 
unity of heaven and man in yoga and traditional culture, and yoga's historical inheritance and cultural 
self-conϐidence in yoga in yoga course civic and political teaching content, Positive thinking meditation 
and concentration cultivation, the practice of yoga spirit in life and social responsibility in 10 chapters, 
L1-L5 as mentioned above indicates ϐive levels of difϐiculty of the test questions: easy, easier, average, 
more difϐicult, and difϐicult. 
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Fig. 4. Distribution of question quantity on each chapter 

 

Fig. 5. Test difϐiculty distribution 

As per the requirement, on the basis of the experiment, a test paper is to be generated based on the 
improved genetic algorithm. In order to verify the improved effect of the algorithm, a test paper is also 
generated using the traditional genetic algorithm. The running results of both are shown in Figure 6. 
From the ϐigure, it can be seen that at the 0th iteration, the optimal ϐitness of the two algorithms is 
exactly the same. However, after the 0th iteration, the efϐiciency and effectiveness of the improved 
genetic algorithm to group papers is higher than that of the traditional genetic algorithm. 
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Fig. 6. Comparison of genetic algorithm and improved genetic algorithm 

The group paper requires that the question types include multiple choice, judgment, ϐill in the blanks 
and question and answer questions, in which the number of questions of each type is 20, 10, 10, 5 
respectively, and the mark value of each sub-question of each question type is 1, 2, 2, 8 respectively, 
then the requirement of distribution of marks for each chapter of the Yoga Curriculum Civics paper is 
shown in Figure 7. The ϐirst half of the brackets in the ϐigure is the chapter and the second half is the 
marks allocated to each chapter. From the ϐigure, it can be seen that the algorithm allocates higher 
marks in the chapters of Self-knowledge and Emotion Management in Yoga Practice (C6) and Concept 
of Celestial Integration in Yoga and Traditional Culture (C7), which are 20 and 25 marks, respectively, 
indicating that the paper focuses on these two aspects of the teaching of Civics and Politics in Yoga 
Course. 

 

Fig. 7. Distribution of scores for each chapter in the test paper 

The paper requires a total score of 100 points, a difϐiculty coefϐicient of 0.5, an examination time of 
120 minutes, three indicators with weights of 0.5, 0.3, 0.2, the number of populations 100n   , an 
initial crossover probability 0.7cP   , and an initial variance probability of 0.3mP   . Under the 
premise that the above conditions are satisϐied, the improved and traditional genetic algorithms are 
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used to conduct 10 grouping experiments respectively, and the results of generating the time used to 
satisfy the grouping requirements are shown in Fig. 8. GA in the ϐigure represents the traditional 
genetic algorithm, IGA represents the improved genetic algorithm in this paper, and the numbers in 
the outer circle in the ϐigure are the number of group scrolls. From the ϐigure, it can be seen that the 
time of the improved genetic algorithm in 10 times of grouping is signiϐicantly smaller than the 
traditional genetic algorithm, in which the average time of the improved genetic algorithm for 10 times 
of grouping is 44.6 s, and the average time of the traditional genetic algorithm is 94.3 s. Compared with 
this, the grouping time of the improved genetic algorithm is reduced by 52.7%, which has a signiϐicant 
performance advantage. 

 

Fig. 8. Comparison of performance for different algorithm 

Different cP   values are used to carry out the intelligent grouping experiments of the improved 
genetic algorithm, and the results are shown in Fig. 9. From the ϐigure, it can be seen that different 
parameters cP  have a greater effect on the ϐitness. When 0.5cP   or so, the algorithm's ϐitness is 
lower overall, while when 0.8cP   or so, the algorithm's ϐitness is higher overall. 

 

Fig. 9. The effect of parameters cP  on ϐitness 
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Similarly, different values of mP  are used for the intelligent grouping experiment ( 0.8cP  ), and the 
results are shown in Fig. 10. From the ϐigure, it can be seen that under the premise of 0.8cP  , the 
effect of parameter mP   on the algorithm's ϐitness is closely related to the algorithm's number of 
evolutionary generations. When the number of algorithm evolutionary generations is above 70, the 
algorithm adaptation under 0.1mP   is the highest. 

 

Fig. 10. The effect of parameters mP  on ϐitness 

When the population size 30n  , 0.8cP  , 0.1mP  , the comparison of the optimal and average 
adaptation is shown in Figure 11. When the population size 80n   , 0.8cP   , 0.1mP   , the 
comparison of the optimal ϐitness and average ϐitness is shown in Fig. 12. Through the above 
comparison, the efϐiciency of the improved genetic algorithm is signiϐicantly higher than the traditional 
genetic algorithm, and it has good application in the grouping of yoga course Civics. 

 

Fig. 11. Comparison of ϐitness between best and mean( 30n  ) 
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Fig. 12. Comparison of ϐitness between best and mean( 80n  ) 

5.2. Social Network Analysis of Online-Offline Hybrid Teaching and Learning 

This paper takes 20 students participating in the yoga course in the ϐirst year of the College of Physical 
Education as the research object (hereinafter referred to as the experimental class). The 
comprehensive foundation of the students in this class is relatively good in the whole grade, and 
traditional teaching is difϐicult to meet the students' needs for the knowledge of yoga course's Civics 
and Politics. In order to further mobilize students' enthusiasm and meet individualized needs, the 
online-ofϐline hybrid teaching provided in this paper was carried out in this class. 

5.2.1. Basic network properties. According to the counseling relationship between the students in 
the experimental class, the basic attributes of the class network were obtained by using Ucinet 6.5 
measurements as shown in Table 1, and the network of associations between the 20 students is shown 
in Figure 13. In this regard, the following basic conclusions can be obtained: (1) The network is 
relatively sparse. On the one hand, the network density value is 0.157, which is relatively sparse. On 
the other hand, the average distance is 3.283, which means that it takes an average of 3.283 people to 
realize the connection between every 2 students. The network transmissibility is 0.94%, which is less 
efϐicient. Therefore, there is still much room for improvement in promoting mutual help among 
students. (2) Network cohesion is high. The clustering coefϐicient of the network is 0.362, that is, the 
number of stable triad groups in the network accounts for 36.2%, indicating that there is a “small 
group” in the class. In the actual teaching process, according to the “small group” group collaboration 
or discussion, is conducive to enhancing the teaching effect. (3) Network reciprocity is high. The 
reciprocity of the network is about 0.323, that is, there is 32.3% two-way consulting relationship in 
the network, and the atmosphere of mutual learning between students is better. (4) The overall 
centrality of the network is low. Although there is no isolated node in the network, the intermediate 
centrality potential is 20.46%, which indicates that the central tendency of the class is not too strong, 
and the learning among students is relatively more balanced, and there is no student who has an 
absolute advantage in the learning of this course. 

Table 1. The basic properties of the experimental class network 

Network parameter Parameter value 

Network density 0.157 

Mean distance 3.283 
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Node number 20 

Side number 67 

Clustering coefficient 0.362 

Transitivity 0.94% 

Reciprocity 0.323 

Intermediate potential 20.46% 

 

Fig. 13. The association network of the students in the experimental class 

5.2.2. Centrality analysis: 
1) Point degree centrality analysis. In directed graphs, the degree of each point can be divided into 
point in degree and point out degree, point degree centrality is the sum of the in degree and out degree 
of a node in the network [24], the network point degree centrality and intermediate centrality are 
shown in Table 2. Among them, the maximum value of out-degree is 6, and the members include 
student 17, whose standardized out-degree is 15, which indicates that the student takes the initiative 
to establish active learning relationships with 15% of the students in the class, and tends to ask more 
than one of his/her classmates for advice when he/she encounters a problem. The largest in is 11 
(student 3), which has a standardized in of 51, meaning that the student has provided counseling 
services to 51% of the students in the class. This student plays an important role in answering the 
queries of other students in the class. The point with the largest centrality of the point degree is 
student 3 (12), who has a greater degree of in than out, showing a net input-as-consulted correlation. 
There are still students such as student 4 whose in-degree is less than the out-degree, indicating that 
these students are weak in answering questions and relatively unmotivated in active learning, and 
need to be given more attention in the teaching and learning process. 

Table 2. Network point center and intermediate center degree 

Network 

node 

Degree of 

emergence 

Degree of 

entry 

Point 

center 

Normalized 

degree 

Standardized 

admission 

Intermediate 

center 

1 3 4 10 20 23 27.676 

2 5 2 9 20 20 16.772 

3 1 11 12 10 51 53.080 

4 4 3 9 15 29 75.129 

5 2 6 10 15 33 105.368 
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6 3 0 3 10 5 1.444 

7 2 1 4 10 0 2.796 

8 5 6 9 20 31 53.709 

9 4 1 7 20 9 104.653 

10 3 4 7 15 13 5.652 

11 2 4 8 15 23 2.201 

12 1 3 7 15 20 2.531 

13 4 2 4 20 2 0.000 

14 1 1 4 20 8 0.000 

15 5 2 9 20 26 96.707 

16 3 0 3 20 2 1.362 

17 6 4 5 15 18 4.106 

18 3 4 6 15 13 9.540 

19 3 1 7 20 8 3.857 

20 1 4 6 10 14 2.260 

2) Analysis of the centrality of the middle of the point. The centrality of points reϐlects members' ability 
to control “resources”, and the centrality of points in the experimental class is shown in Table 2. The 
top 6 members of the experimental class are: 5 (105.368), 9 (104.653), 15 (96.707), 4 (75.129), 8 
(53.709), and 3 (53.080) in order of centrality. The centrality of the above members' points is 
signiϐicantly higher than that of the other students, indicating that the above students' opinions and 
suggestions are conducive to facilitating the communication and interaction of other students, and that 
they play the role of a bridge and leader of collaborative communication in this course. 

5.3. Analysis of learning outcomes 

Taking the test scores of the test papers under the group paper technique of this paper as the 
evaluation standard, it can test the students' interest and effect in learning the Civics of Yoga course. 
The average scores of the experimental class students' two tests through this paper's group paper 
technology at the midterm and the end of the semester are taken as the ϐinal scores of the students in 
the class, and the speciϐic results are shown in Table 3. The average score of the whole class in the 
experimental class is 92.88, the highest and lowest scores are 99.58 and 84.53 respectively, and the 
whole class has reached the standard of excellence (80) or above, with an excellence rate of 100%. It 
shows that the use of the paper's grouping technology and modularized online and ofϐline hybrid 
teaching mode can achieve good results in the teaching of yoga course Civics. 

Table 3. Test grade of experimental class 

Member Score Std Member Score Std Member Score Std 

2 99.58 0.71 17 95.31 4.13 15 89.76 12.08 

11 98.64 2.12 9 94.72 5.26 16 88.23 8.41 

4 97.42 3.01 3 94.15 6.91 13 87.64 9.83 

19 97.06 2.22 1 92.58 8.12 14 87.19 10.12 

18 96.83 3.74 5 92.43 10.23 6 86.42 12.56 

20 96.52 3.20 12 91.12 8.14 7 84.53 8.74 

8 96.48 5.49 10 91.08 6.09    

Class average score:92.88 Class average Std:6.56    

6. Conclusion 

In this paper, the intelligent grouping technology is used as an entry point to construct a multi-
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objective optimization model for the Civics and Politics of yoga courses in colleges and universities, 
and the improved genetic algorithm is used to solve the problem. Establishing the online and ofϐline 
hybrid teaching mode, and analyzing the teaching effect of the mode by combining the social network 
analysis method, the research results show that: 
1) The improved genetic algorithm used in this paper to solve the multi-objective optimization model 
of paper formation has obvious superiority in the efϐiciency and quality of paper formation compared 
with the traditional genetic algorithm. the average time of the improved genetic algorithm in the 10 
paper formation experiments is 44.6s, while the average time of the traditional genetic algorithm is 
94.3s, which is a saving of 52.7% of the time of the formation of papers. It shows that the improved 
genetic algorithm in this paper can more effectively realize the automated grouping of yoga course 
Civics teaching, and its automatically generated test papers can also more effectively examine the real 
level of students. 
2) The test scores of the experimental class adopting this paper's paper-forming technology and 
online-ofϐline hybrid teaching mode are all above 80 points, and the excellence rate of the test scores 
of the whole class reaches 100%. It shows that the effectiveness of this paper's yoga course ideology 
teaching reform method can signiϐicantly promote the process of yoga course ideology in colleges and 
universities. 
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