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Recommender systems provide the user with recommended items he might prefer, or 

predict how much he might prefer each item. These systems help users to decide on 

appropriate items, and ease the task of finding preferred items in the collection [1].  

It is very common nowadays, that students learn via adaptive web based learning 

systems. Every user learns with a different speed, that is why it is appropriate to 

estimate a user’s knowledge and recommend him the most useful learning object (LO). 

In modern browsers, the user can view different web pages in multiple windows or 

tabs, so he can focus on one page and switch between others. If we could capture such 

behaviour with the use of parallel browsing while he is learning, we could improve 

recommendations.  

We propose and implement a recommendation system in ALEF based on users’ 

parallel web browsing behaviour with the aim to improve recommendations. ALEF is 

an adaptive learning education system [2] being developed at FIIT that is used in 

several courses. We track user’s behaviour in ALEF via client-side scripts. We cannot 

know what sites other than ALEF ones are opened by the user, because the script scope 

is only within the system being tracked. Because we recommend only learning objects 

from ALEF, this is not a severe limitation. We consider these actions important for our 

research: page load, page unload, time spent on the page, switching between tabs. 

According to such browsing behaviour, one learning object could rate another one 

using the user’s tab switches between them. We proposed the following formula where 

 is the rating for LOi from LOj,  is a value which is added according to the time 

spent on the tab after the switch in seconds: . Let LO1 and LO2 be 

learning objects in ALEF and suppose that the user switches from one tab with LO1 to 

other tab with LO2, he spends there 2 minutes, and then he switches back to LO1 

(Figure 1). From these actions, we can assume that there is a relation between LO1 and 

LO2, since the user spent some time on LO2. When another user visits LO1, we can 

recommend him the LO2.     

We evaluate the content-based similarity between the objects rated by user switch 

pairs by computing their cosine similarity on the concepts assigned to them in the 
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domain model. If the switch pairs correlate with the content similarity, the algorithm 

could replace content analysis in domains, where it is costly – e.g. video or image 

domain. 

 

 

Figure 1: Switching from LO1 to LO2 

If the correlation is not observed, it can mean that the user browsing behaviour express 

different relations than those stemming from content. In that case, we will prepare a 

dataset by selecting pairs rated high according to browsing behaviour (our method) 

together with those rated by content similarity, and, as a control, we mix in low-rated 

and random pairs. An expert on the course will evaluate the pairs to identify relations. 

We aim for realizing the method in the live system for use in the FLP course 

within ALEF where students prepare for seminars and exams over longer time periods. 

They will have a widget on the right side, where there will be recommendations for 

them. Half of the recommendations will be generated from the sequence recommender, 

the other half from parallel based recommender. They will be displayed intermixed 

together. There should be more clicks on the recommendations generated from the 

parallel recommender than from the sequence one. The recommended objects will be 

logged in the database. The recommendations generated from the two recommenders 

can be evaluated against each other 

 

Extended version was published in Proc. of the 10th Student Research Conference in 

Informatics and Information Technologies (IIT.SRC 2014), STU Bratislava, 113-118. 
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