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EXAMPLE OF CROSS-CURRICULAR CONNECTION 
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Vocational School for Technical Sciences, Ljubljana, Republic of Slovenia 

1  INTRODUCTION 
The article presents cross-curricular connections on the example of measuring the 
moment of inertia. First the construction of a rolling bench and preparation of 
technical documentation was included into the learning process of practicum and 
computer science lessons. Later, the method of measuring was included into the 
lessons of the following subjects: physics, mathematics, electrical engines, and 
measurements and regulations. During lessons of Slovene and English general 
aims can be reached, especially by applying materials and writing reports on 
exercises realization. A cross-curricular link was planned for secondary vocational-
technical programs on the electrotechnics area. 

2  PROCEDURES OF MEASURING THE ROTOR’S MOMENT OF INERTIA 
The moment of inertia of a rotor can be defined in several ways: by calculating (by 
means of a definition equation), mechanically (by means of a pendulum, a rolling 
bench, additional mass on the rotor, etc.) or electrically (by means of a run out test). 
Mathematically the moment of inertia of a rotor can be calculated only to 10 to 20% 
accurately [1]. That is why calculating the moment of inertia by means of a 
definition equation has no practical sense. Usually, experimental establishing of 
the moment of inertia is used. Measuring can be carried out in several ways, 
mechanical and electrical. 

2.1  Defining J by means of a pendulum 
Rotor, hanged onto a steel wire presents a weight pendulum. Periodical rotation of 
hung rotor can be described with a simple differential equation, from which you 
can get the equation Eq. (1) for the calculation of the moment of inertia. The 
directional moment of force D should be known and the frequency of rolling f 
should be measured [1]. 
 The problem with the calculating directional moment can be avoided if 
additional mass is hanged on the rotor with known moment of inertia J’ [1]. The 
system will oscillate with a new frequency f’ and the moment of inertia can be 
calculated by equation Eq. (2). 
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Experimental exercises, at which students establish dependence the moment of 
inertia upon the arc or the angle and test the validity of the equation Eq. (7), can be 
carried out in the middle level. An example of such a measurement is shown in 
Fig. 10. Experimental work, at which students establish dependence the moment of 
inertia upon the rolling bench radius ρ, can be carried out in the higher level. For 
this purpose several benches with different radius should be made (Fig. 11). 
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Figure 10  Dependence J (ϕ). 
 

Figure 11  Rolling benches with different radius. 

3.7  Dealing with the theme at English and Slovene lessons 
During Slovene classes (mother tongue) and English classes (first foreign language) 
students develop their reading, speaking, listening and writing skills, which are 
necessary for the comprehension and creation of different professional texts. 
 

Reading   Students search for the suggested contents in their textbooks and 
professional literature. By reading professional texts related to other subjects and 
real situations in industry, they spontaneously practice different reading strategies 
(exact reading, reading comprehension, searching for specific information). 
 

Speaking and listening   Students can present the procedure of measuring the 
moment of inertia; the presentation can be done in other classes, too. The topic gets 
more interesting because it is the schoolmates who talk and because the measuring 
device is actually there, present, constructed, thus arousing interest and 
stimulating motivation. 
 

Writing   Upon listening to presentations and reading texts, students take notes 
and reports. By writing they are getting qualified for creating official and 
professional texts. 

4  CONCLUSION 
Cross-curricular relations are successful when the set aims are reached. However, 
the teacher has to know precisely which goals of individual subjects he wants to 
reach with cross-curricular links. The teacher has to know the goals and contents of 
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different subjects, which are a part of the curriculum of a certain educational 
program. Cooperation of teachers of different subjects is inevitable. The choice of 
contents, the applied pedagogical methods and the organization of the realization 
have to be adapted to the level in their development and to the previous 
knowledge of students. Every cross-curricular link has to be planned carefully and 
carried out well in its contents and organization. At the end the teachers shall 
analyze the realization of the set goals. The students shall be actively included into 
as many as possible phases of the learning process, bearing in mind that their 
autonomous work is of primary importance. 
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