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A METHOD FOR QUANTITATIVE 

EVALUATION OF UNIVERSITY LECTURING 
 

Abstract: In this paper an automated method for evaluating 

the quality of university lecture, is presented. The method is 

based on the comparison of video viewing habits of groups of 

students doing blended learning courses. The students’ 

behaviour is monitored via a special extension of the online 

movie viewer and recorded on a web site. The gathered data 

is analysed to draw conclusions about the quality of teaching 

materials provided for the training course. 
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1. INTRODUCTION  
 

The paper describes a new method for 

quantitative evaluation of quality of university 

courses ([1],[2],[3],[4],[17]) offered at Graz 

University of Technology. The method is based 

on analysing user behaviour while users watch 

pre-recorded lectures.([5],[6]) We introduce a 

number of events such as normal viewing, 

repeating a certain fragment, skipping certain 

parts and skipping the entire video, the events 

are automatically recorded as students watch 

pre-recorded lecture videos. Recorded data are 

analysed to make a preliminary conclusion on 

the quality of the lecture materials. ([7],[8],[9]) 

 

 

2. INFRASTRUCTURE  
 

2.1 Basic assumptions 

 

Teach Center is the name of a learning 

management system that is successfully used 

for blended learning at Graz University of 

Technology. ([10],[11],[12],[13],[14]) 

Currently the system serves about 2,000 

courses and 20,000 individual users. [13] 

Normally a Teach Center course consists of 

announcements, curriculum description, library 

of courseware materials and a number of 

additional applications, such as online 

examination, uploading areas, collaborative 

authoring etc. [16] 

A significant part of courseware materials 

available from such websites for blended 

learning are pre-recorded classroom lectures. 

We suppose that all courses are offered to 

students in a blended mode, i.e. a conventional 

classroom teaching is enhanced by means of 

utilizing e-learning technology. 

Conventional university teaching is 

essentially based on classroom lecturing. In our 

case all the lectures are recorded and offered to 

students via the Internet, i.e. in a distant mode. 

([14],[15]) 

The students are split into three groups: 

 Students who exclusively visit live 

lectures 

 Students who partially visit live lectures 

and have access to recordings 

 Students who work with materials 

exclusively in distant e-learning mode. 

Our method of quantitative evaluation is 

based on analysing behaviour of the 

third group of students. 

We introduce four templates of behaviour 

of students during watching pre-recorded 

lectures. 

o Students view materials in a normal speed 

that is predefined by the teacher delivering 

the lecture 

 Students view a chunk of the materials 

using a sped up mode 

 Students repeat certain fragments 

 Students skip a certain part of the pre-

recorded lecture materials. 

A percentage of the whole lecture that was 

viewed using a particular template has a clear 

quantitative nature and can be seen as a 

signature of the lecture quality in a three 

dimensional space – a percentage of learning 

material that was attentively watched, a 
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percentage that was repeated, a percentage of 

materials that were of little interest, and a 

percentage of materials that were of no interest. 

Any lecture can be seen as a point in a 

three-dimensional cube that roughly evaluates 

the quality of a lecture. Obviously a big 

percentage of attentively viewed lecture 

recordings indicates interest of student for the 

lecture content and the teaching mode. On the 

contrary, big values for user behaviour in 

accordance with the second and third template 

indicates that lecturing still has room for 

improvement. 

 

 

3. IMPLEMENTATION 

 
In order to implement the method 

described above the learning management 

system was extended with a number of 

components. All movies that were selected for 

this case study are supposed to be uploaded to 

the YouTube website and further embedded 

into Teach Center courses via a special movie 

player. 

In the following section, the procedure of 

gathering the needed data is described in more 

detail. 

 

3.1 Using the YouTube API 

 

To be able to gather the needed data about 

viewing habits the YouTube API was used. 

There are a number of reasons for using this 

API: 

 Most students nowadays are used to 

watching YouTube videos and therefore 

will not have any problems with the player 

and the focus will be only on the video and 

not on possible usability problems. 

 Reusing a professionally implemented and 

heavily tested API allows to avoid 

technical difficulties at runtime and bugs 

and spare efforts for developing 

proprietary viewer.  

 Last but not least, we found out that the 

YouTube API provides all the data that is 

needed for our purposes. 

 

3.2 Data gathering procedure 

 

Data gathering was done automatically via 

JavaScript and the Asynchronous JavaScript 

and XML (AJAX) architecture. More precisely 

we introduced a number of additional events 

and procedures that process the events. 

Procedures generate HTTP requests that 

allow communication to a website in 

synchronous mode. Therefore as soon as the 

user makes any action with the movie player a 

special event is triggered and as result a 

relevant procedure is called to record the 

username, time, and action on the website. A 

modified code for embedding such a movie 

viewer on the HTML page is provided below: 
<object width="640" height="480"> 

<param name="movie" 

value="http://www.youtube.com/v/aLc0

7BNjJXc?version=3&amp;autoplay=1&amp

;enablejsapi=1&amp;playerapiid=Lc07B

NjJXc"> 

<param name="allowFullScreen" 

value="true"> 

<param name="allowscriptaccess" 

value="always"><param name="wmode" 

value="transparent"> 

<embed 

src="http://www.youtube.com/v/aLc07B

NjJXc?version=3&amp;autoplay=1&amp;e

nablejsapi=1" type="application/x-

shockwave-flash" width="640" 

height="480" wmode="transparent" 

allowscriptaccess="always" 

allowfullscreen="true" 

id="Lc07BNjJXc"> 

</object> 

Additionally a number of statistical scripts 

allow the researcher to analyse the gathered 

data and visualise those using different 

algorithms.  

 

3.3 Authoring component 

 

In order to simplify reusing YouTube 

movies for teachers a special component was 

developed.  

 

 
Figure 1 - YouTube Video code generator 
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The author simply selects an existing 

movie by its ID or searches the YouTube site 

by keywords. As soon as the movie is found the 

author may get the code needed to embed this 

video in the TC course. 

It should be especially noted that the code 

already contains all necessary amendments 

needed to record user activity. 

 

 

4. CONCLUSION 
 

In this paper, we proposed a new method 

of quantitative evaluation of lecture materials 

based on monitoring and analysing user 

behaviour while users watch pre-recorded 

lecture videos. The method is based on: 

 Introducing a number of events that 

characterize user behaviour as they watch 

pre-recorded lectures 

 Implementing algorithmic processing of 

such events for all users watching the 

movies via special JavaScript procedures 

 Gathering event data and recording them 

on a website using HTTP requests and 

AJAX architecture 

 Analysing the gathered data in order to 

visualize them and infer logical 

conclusions on the quality of lecturing 

materials 

Along with receiving quantitative 

evaluation of lectures, we carry out an ordinary 

informal evaluation of the same lectures by 

students who prefer classroom teaching. 

The results mainly show a particular 

correlation between results obtained by means 

of the method described here, and results of 

informal evaluation. At the same time, we 

noticed that for some topics results are 

considerably different, and that informal 

evaluation provides very good results when 

formal methods show that students often view 

materials on a higher speed or simply skip 

them. From our perspective, skipping fragments 

of lectures by students sometimes does not 

depend on the quality of materials but on the 

personal knowledge of the topic that students 

may have gained from some other courses or 

previous study. 

In addition, further development of the 

method will include a pre-test to illustrate 

initial knowledge from particular students on 

certain topics. 

Then offering pre-recorded lectures on all 

topics of the test and evaluation only of the 

lectures that correspond to topics where 

students initially fail. 
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