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Abstract: In order to enhance the effectiveness of online learning of college 
students in the era of big data, this paper puts forward the research on the 
effectiveness model of online learning of college students. This paper 
establishes a fusion clustering model for the evaluation of online learning 
effect, and uses fuzzy fusion grouping method to analyse the panel data of 
online learning effect evaluation of college students combined with big data 
mining method, and analyses the characteristics of online learning behaviour of 
college students and mining association rules. Linear programming model is 
used to optimise the scheduling of online learning resources for college 
students. The experimental results show that the design method has high 
accuracy and reliability in predicting the online learning effect of college 
students in the era of big data, and improves the convergence and optimisation 
ability of learning process. 
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1 Introduction 

Research on higher education reform has attracted great attention. Using online learning 
methods can improve the teaching effect and efficiency. As a necessary means for 
teaching, online learning methods for college students have played an irreplaceable role. 
Conduct analysis of higher education curriculum reform, and establish online education 
and learning models for college students. Combining resource optimisation scheduling 
and big data mining methods, transforming teaching achievements and optimising 
scheduling of teaching resources can improve the effectiveness of teaching. Studying the 
online learning effectiveness model of college students (Zhou et al, 2015) is of 
educational significance in improving college students’ online teaching and optimising 
control capabilities. Related research methods of online learning effectiveness models for 
college students have attracted attention. 

The analysis of online learning effectiveness of college students is based on the 
fusion of big data information and feature analysis of online learning. The combination of 
phase information and the method of detection to conduct online student research and 
reliability analysis. The traditional effective analysis methods for college students online 
learning mainly include fuzzy information detection methods, feature analysis methods 
and empirical analysis methods (Xu et al., 2017; Miao et al., 2012). Combining 
association rules mining method to carry out online learning information mining and big 
data fusion of college students. The fuzzy information clustering method is used to grid 
the collected online learning resource information. Ruan and Lin (2020) apply association 
rule mining to online learning integration. Combined with fuzzy c-means clustering 
analysis, online learning resources fusion and feature clustering are carried out, which 
improves the effectiveness of the education process. However, this method has a high 
degree of fuzziness in the analysis of online learning effect and its feature recognition 
ability is not strong. Ni et al. (2016) proposed an online learning effect analysis method 
for college students in big data era based on rough set feature matching, and used rough 
set feature matching method to analyse online learning resource fusion and effectiveness 
of college students. This method is not suitable for the evaluation of online learning 
effect. Li et al. (2007) proposed a statistical analysis method based on statistical analysis 
method for online learning effect analysis. This method has poor ability to optimise the 
process of learning information fusion. 

Although the above methods to a certain degree to achieve the analysis of online 
learning effect, there are some problems such as weak feature recognition ability, poor 
adaptability and poor optimisation ability. For this reason, this paper constructs a 
prediction model based on linear programming and resource scheduling. In this paper, a 
fusion clustering model of college students’ online learning effect evaluation panel data is 
established, and the learning process is optimised by using template feature matching 
method. Thesis method uses linear programming model to study the resource scheduling 
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and resource optimisation of college students’ online learning, and analyses the 
effectiveness. Finally, the effectiveness of the design method is verified. 

2 Statistical analysis and feature extraction of big data for online learning 
of college students 

2.1 Statistical analysis of big data for online learning of college students 

The realisation of the analysis of the effectiveness model of online learning for college 
students, combined with the method of fuzzy information fusion, the practice effect 
analysis of the college student’s online learning method is conducted. Combined with the 
method of systematic reconstruction, it conducts feature modelling and hierarchical 
analysis, and performs reliability and quantitative feature analysis of the practical effect 
of online learning methods for college students. Compressed sensing combined with 
multi-attribute method is used to study online learning methods of college students (Li  
et al., 2007). Using analytic hierarchy process to conduct multi-attribute research, the 
statistical analysis results are: 

( )2
,a b a i aMSD d d→ = −  (1) 

In the formula, MSDa→b is the multiple mapping model of online learning for college 
students, da,i is the learning effect data, and ad  is the average learning effect data. The 
x(0) of the practical effect distribution of college students’ online learning methods is 

divided into N grades, x(1), x(2), …, x(N), which can also be expressed as (0) ( )

1

.
N

i

i=

=x x  

utilising the method of fuzzy information programming, the characteristic parameter 
matrix of data recovery is carried out. Using block fusion and linear programming 
methods and multi-attribute derivation method (Leng et al., 2016), the practical effect 
distribution fusion model of college students’ online learning methods is: 

(0)
a bp MSD →= x  (2) 

Using the method of finite element feature analysis to conduct reliability analysis and 
adaptive parameter simulation of online learning for college students. Through the 
method of multi-state fusion, the fuzzy set function is constructed as 2 2 22 2

T TR R V V=   

and the effective statistical information component of the online learning method of 
college students meets I(RN; φg | ZN) = 0. The statistical data set obtained is: 

22
T NH R R R= ⋅  (3) 

Using the sparse representation method, the state parameter set of the online learning 
method of college students is expressed as: 

{ }1 2, , , nF f f f=   (4) 
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In the quantitative evaluation of the practical effect of college students’ online learning 
methods (Li et al., 2016), the fuzzy set scheduling set of the practical effect distribution 
of college students’ online learning methods under the linear programming model is: 

1( )
2

f t H F
π

= ⋅  (5) 

Under different coding methods, the decision feature quantity for constructing the online 
learning effect of college students is: 

( ) ( ) +Q f t E i b=  (6) 

where E(i) is the expected value of the template data distribution, b is the decision 
coefficient. The fuzzy scheduling set for the effectiveness analysis is: 

0

1

: + ( )
0

: ( ) + ( )

H Q w t
H t T

H E i w t
= ≤ ≤


 (7) 

where w(t) is the fuzzy scheduling period. The fusion clustering model of college 
students’ online learning effectiveness evaluation panel data is established, and the fuzzy 
correlation fusion clustering method is used to analyse the college students’ online 
learning effectiveness evaluation panel data. Using the method of constraint parameter 
analysis, online learning research is conducted under different construction modes (Li  
et al., 2017). 

2.2 Feature extraction 

Combined with big data mining methods, it conducts feature analysis and association rule 
mining of college students’ online learning behaviours, and analyses the effects (Sun and 
Lin, 2012). The regression analysis model for evaluating the effectiveness is expressed 
as: 

2
+ sin( ( ) )

( )C
l

QS θ f t H
Nr

∞

=−∞

= −  (8) 

In the above formula, r is the distribution threshold of prior knowledge, θ is the 
ambiguity coefficient of repeated iterations for college students’ online learning, and N is 
the distribution set of college students’ online learning behaviour features. On the basis of 
formula (8), the online learning behaviour characteristics of college students are 
extracted, and the binary programming model of online learning is constructed: 

1
( )

C
m

mi
Ct

S
x t
a

S

 
  = 
 
 

  (9) 

where ami is the number of regressions, and xm(t) is the set of regression distributions. 
Combined with the method of sparse regression analysis, the statistical analysis model of 
college students’ online learning party correlation is: 

k
Ct jW S w= ⋅  (10) 
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where k
jw  represents the statistical collection of college students’ online learning 

methods. Construct a fuzzy state feature distribution set for the effect distribution of 
college students’ online learning methods. Using the method of dual planning, described 
as: 

( )lnp cO σ S W= ⋅  (11) 

Based on this method, the online learning behaviour characteristics of college students 
are extracted, and the actual effect of online learning of college students is analysed 
according to the dual programming method. On this basis, the actual effect of online 
learning method for college students is quantitatively analysed, and the scheduling of 
online learning resources for college students is realised. 

3 Analysis and optimisation of the effectiveness of online learning methods 
for college students 

3.1 Resource scheduling for online learning 

Through the template feature matching method, the learning process is optimised, and the 
linear programming model is used for resource scheduling and resource optimisation of 
online learning for college students (Yu et al., 2014). Extract the relevant feature 
information of the effectiveness of college students’ online learning methods, and use the 
process optimisation control method to evaluate the effectiveness of college students’ 
online learning methods. Data link V = {1, 2, …, n} for the effectiveness evaluation of 
college students’ online learning methods, generating metadata ϒ = (rij)N*N. Using the 
association rule mining method, the statistical features obtained by the effectiveness 
evaluation of online learning methods for college students are: 

( ) Δ ijk r V r= ⋅ ⋅ϒ  (12) 

Δrij is the length of the exponential distribution. If rij > 0, the autocorrelation feature 
quantity of college students’ online learning method effectiveness evaluation is expressed 
as: 

ij ij
j i

r r
≠

=  (13) 

Combined with the optimal mode selection method, the evaluation of the effectiveness of 
online learning methods for college students and the analysis of the optimised education 
mode are realised (McNelles et al., 2015). Then the educational effect of online learning 
is predicted. 

3.2 Predictive evaluation of educational effectiveness 

Through the template feature matching method, the learning process is optimised, and the 
linear programming model is used for resource scheduling and resource optimisation of 
online learning for college students. Process optimisation control method is used to 
analyse the effectiveness of online learning methods for college students (Abualigah  
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et al., 2017). The fuzzy control function for the effectiveness evaluation of online 
learning methods for college students is: 

+
( )

p
v h

O
M M

k r
=  (14) 

The effective distribution feature quantity of college students’ online learning method is 
Mh. The template matching method is used to achieve linear regression analysis of the 
effectiveness of online learning methods for college students. Through the piecewise 
regression analysis method, the statistical function of the effectiveness analysis of online 
learning methods for college students is: 

( +1)v jY M t= ⋅ p  (15) 

In the optimal clustering centre, pj(t + 1) is used to represent the t + 1th optimised feature 
distribution set, and the reliability analysis models of online learning methods for college 
students are a1, a2. In the M-dimensional random distribution space, the optimal 
convergence components for online reliability learning of college students are: 

( )( )
( )j

YB t
f t

=
p

 (16) 

In the formula, f(pj(t)) is the process function of college students’ online learning. In the 
process of evaluating the statistical feature quantity of college students’ online learning, 
the learning process is optimised through the template feature matching method. The 
linear programming model is used for resource scheduling and resource optimisation of 
online learning for college students and the fuzzy analytical model is used to predict the 
effectiveness of online learning for students and optimise the scheduling of learning 
resources (Hao et al., 2020). 

4 Simulation experiments and results 

MATLAB is used for simulation test and analysis of the application effect of the design 
method. There are 1,000 samples of online teaching resources information of college 
students, which are tested four times respectively. The matching coefficient of fuzzy 
correlation features is 0.24, and the regression value of big data mining samples of online 
learning of college students is 1.46. The statistical analysis results of efficacy evaluation 
are shown in Table 1. 
Table 1 Statistical analysis results of the effectiveness evaluation of online learning methods 

for college students 

Data set Number of feature 
categories 

Fuzzy distribution 
set/MBit Correlation dimension 

Test set 1 46 57,000 3 
Test set 2 45 34,000 4 
Test set 3 24 43,000 5 
Test set 4 56 21,000 15 
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According to the statistical results in Table 1, the linear programming model is used for 
resource scheduling and resource optimisation of online learning for college students. 
The characteristic distribution of online learning is shown in Figure 1. 

Figure 1 Distribution of online learning effectiveness features (see online version for colours) 
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According to the distribution results of Figure 1, combined with the fuzzy analytical 
model, the online learning effectiveness prediction of college students and the optimal 
scheduling of learning resources are obtained. The scheduling results are shown in  
Figure 2. 

Figure 2 Online learning resource scheduling results (see online version for colours) 
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Figure 2 shows that the design method can be implemented effectively the effective 
management and optimised scheduling of college students’ online learning methods. In 
order to test the accuracy of online learning validity prediction, the methods of Ruan and 
Lin (2020) and Ni et al. (2016) are used as experimental comparison methods, the result 
shown in Figure 3. It shows that the design method has a higher accuracy in predicting 
the effectiveness of online learning for college students, and has better convergence and 
ability to seek optimisation. 
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Figure 3 The prediction results of college students’ online learning effectiveness 

 

5 Conclusions 

Establish the online education and learning mode of college students, the teaching results 
transformation and teaching resources optimisation scheduling are carried out by 
combining the resource optimisation scheduling and big data mining methods. The state 
parameter set of online learning method is obtained by sparse representation method, and 
the fusion clustering model of the panel data of online learning effect evaluation is 
established. The linear regression analysis of the effectiveness of online learning method 
is realised by using template matching method, and the effect of online learning is 
analysed. The learning process is optimised by the template feature matching method, 
and the online learning resource allocation of college students is scheduled and optimised 
by using linear programming model, realise the prediction of online learning effect and 
the optimal scheduling of learning resources. The experiment shows, design method can 
effectively manage and optimise the scheduling, also has high accuracy in predicting the 
effect of online learning, and has better convergence and optimisation ability. 
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