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Abstract: In this paper, a new education resources recommendation system based on 

distributed learning is presented. The distributed learning technology is simply 

introduced. The work process of this system is depicted in detail and the 

implementation scheme is given. The experiment shows that the accuracy, the 

precision and the recall of this system are high enough. 
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1. Introduction 

With the constant development of the distance education, people pay more and more 

attention to network education. Whit the application of the network education platform, 

the teaching methods was enriched and the teaching space was enlarged. The 

research of network education platform is a important field of the distance 

education[1-3]. 

There are massive education resources in network education platform, in general case 

when a student browsing new resource he does not know whether his interested 

content included in it, and he has to browsing the description and the browsing will 

become insignificant when the content and resource do not include his interested 

content. To reduce the insignificant browsing, we should add an education resources 

recommendation system to the network education platform. The system can forecast 

the new resource whether the student is interested in by analyzing the student 

personalized information such as his previous learning content, and give the prediction 

results to the student as a feedback, and on that basis recommend the possible 

interested resources in the network education platform to the student[4,5]. 
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2. Distributed Learning Technology 

2.1 Artificial Neural Networks 

In recent years, ANNs have received great attention in many aspects of scientific 

research and have been applied successfully in various fields such as chemical 

processes, digital circuitry, control systems, etc. ANNs provide a mechanism for 

adaptive pattern classification. Even in unfavorable environments, they can still have 

robust classification. It should be stressed that choosing a suitable ANN architecture is 

vital for the successful application of ANNs. Ever architecture of ANNs is suitable for a 

special application and has different precision compare to other architectures.Fig.1 

shows a two-layer network[6]. 

 

Fig.1 A two-layer network 

Each input node is connected to a hidden layer node and each hidden node is 

connected to an output node in similar way. 

 

2.2 Distributed Neural Network Model s 

Distributed neural network model[7] is composed of three layers: data layer, 

distribution layer and concentration layer. The model is shown in Fig.2. 
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Fig. 2  Distributed neural network model 

Data layer is composed of a whole training dataset. Distribution layer contains several 

disjoint sub training sets and sub neural networks whose inputs are one-to-one 

correspondence with the sub-training sets. The Union of these disjoint sub training sets 

is the whole training set. In this paper, the sub neural networks are named as 
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distribution network. Concentration layer contains new training set which was created 

by distribution layer and a neural network whose input is the new training set. This 

neural network is named concentration network. 

 

3. System Model 

The system architecture and the relationship among the models are shown in Figure 3. 
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Fig.3 System Architecture 

As shown in Figure 3, when students use the network learning system, some Web logs 

data are generated. These data include user name, access date, access times, access 

time, requested URL and so on. Through mining the data, the personalized information 

of students are obtained. Put the personalized information which as a basis for 

personalized learning resources recommendation into the student personalized 

information database. When a student use the system, the service can extract learning 

information from the learned before based on his personalized information, and train 

the recommendation model. Through the recommendation model, the service can find 

the learning resources which the student interested in current subject and recommend 

them to the student. 

   

4. Distributed Resource Recommendation Method 

The distributed neural learning algorithm is given below: 

Step1：split the training set  randomly into ,  and 

;  

Step2：according to  initialize distribution networks ; 

Step3：  learns with ,  learn with ,  learn with …  learn with ; 

Step4：form the new training set  by the synaptic weights and the class flags of 

hidden layer neurons in  
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Step5：according to  initialize concentration network ; 

Step6：  learns with  by BP algorithm. 

The detailed learning algorithm for distribution networks at Step3 is given below: 

1. initialize learning rate factor  and dissimilarity threshold ; 

2. ; 

3. take out the first sample  from ,put  into the inputs 

layer of  

4. add a neuron  to hidden layer,set ’s synaptic weights , 

and set ’s class flag ; 

5. if ,then exit,else ; 

6. take out the sample  form ,calculate the dissimilarity  between  and the 

synaptic weights of hidden layer neurons ;  

7. get the neuron  whose dissimilarity is the minimum by competition function,if 

 or , then add new neurons  to hidden layer, set ’s synaptic 

weights , and set ’s class flag , ,go to step 5, else 

continue; 

8. according to Formula (4) modify ’s synaptic weights , go to 5. 

 

5. Experiment 

Select the learning logs of 10 students as the experimental data from a network 

learning system without recommendation service. The learning resources which are 

placed in “favorite” by students are used as the interested resources, the learning 

resources which are placed in “recovery” by students are used as the uninterested 

resources.  

Then apply the data set to test the resources recommendation system, The 

experimental results are shown in Table 1. 

Table 1 experimental results 

student accuracy precision recall 

1 0.923 0.911 0.914 

2 0.913 0.915 0.926 

3 0.931 0.916 0.921 

4 0.917 0.910 0.925 

5 0.921 0.923 0.917 

6 0.916 0.930 0.912 

7 0.905 0.936 0.920 

8 0.916 0.932 0.911 

9 0.922 0.926 0.928 

10 0.912 0.904 0.923 

average 0.9176 0.9203 0.9197 
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It is shown in table1 that the accuracy, precision and recall of the method are 91.76%, 

92.03% and 91.97%, and these meet the demands of personalized learning resources 

recommendation 

 

6. Conclusion 

A new education resources recommendation system based on distributed learning is 

presented in this paper The experiment shows that the system has a high accuracy, a 

high precision and a high recall The system meets the demands of education resources 

recommendation. 
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