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Abstract 
Hands-on activities are one of the most popular instructional tools that enhance student understandings of the 
science concepts and enable them to get involved in science practices as well. However, most of science educators 
underestimate its effectiveness in the classrooms. In order to illustrate how these activities could be utilized for 
science teachers, this study was constructed to present a sample hands-on activity for classroom purposes.   
Keywords: Hands-on activities, science teachers, effective learning 
 
Introduction 
 
Recent researches (Beichner, 1994; Fischler and Lichtfeldt, 1992; Ireson, 1999; Zollman, 2001) 
pointed out upper secondary students with the most misconceptions among concepts of physics 
stem from electricity and magnetism concepts. Nevertheless, concepts of current, voltage, and 
electric field can be easily taught students via more concrete applications. Physics teacher still 

electric circuit because it will be easier to let them construct their own concepts regarding main 

detailing any concepts in Physics because it is very crucial that students sometimes are required 
more time to digest the concepts and create analytical thinking strategies essential in physics 
education.  

At many public high schools, electric and magnetic concepts are introduced to the 
students in 8th grade and are elaborated more in the following years until they graduate from high 
school. Therefore, our hands-on activity and applications of these concepts are designed for 
grade 8 and grade 9 level students. Our purpose at this activity is to introduce an application of 
electric concepts in an enjoying way of learning environment. It can be used for demonstrations 
in the classroom as well as applying it as a laboratory experiment.  

We designed a simple burglar alarm circuit which can demonstrate how an electric circuit 
works and electric current is carried through electrical wires. Specifically, we aim t circuit 
b  
 
Set-up 
 
For this activity, necessary materials include: 

 One speaker 
 One battery (9-volt PP3 preferred) 
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 One sheet of aluminum foil  
 Copper (conducting) wires 
 Hard construction paper 

  
Once all of the above materials are set, you can start building a house made of construction 

paper (20 cm * 20 cm * 20 cm). The house can be painted and door can be drawn on it to 
represent a real house structure.  

 brainstorm about questions raised 
and come up with ideas. Then, teacher can express and explain reasons regarding conductivity, 
current, and circuit materials. For example, it is a conducting 
material and can be easily deformed . In addition, alternative conducting materials used can be 
named such as paper clip, or a piece of metal pen. 

The home alarm circuit is designed to build up a circuit that goes through the paper house as 
shown in the figure 1. 

aluminum foil

speaker

battery

 
Figure 1. Visual display of the burglar alarm circuit. 

 
Speaker is connected to any terminal of the battery and one side of the house with metal wire. 

Opposite terminal of the battery is connected to other side of the battery with conduction wire. 
The house will look like a two page book with the door open if you fold it up in half. Make sure 
aluminum foils do not touch each other when the door is closed. Otherwise, the circuit will be 
always open. 

Followed by the construction of the burglar circuit, major concepts of electricity can be 
discussed and ask students follow up questions. Besides, a regular circuit can be showed (figure 
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2) to the students to clarify it more clearly since they are familiar with that type of drawing. It 
might help to visualize how a home electric circuit looks like in technical representation. 

speakerS-­‐switch

 
Figure 2. A standard circuit model 

 

other conducting material). When aluminum fails are contacted that means circuit breaker is 
closed so the current flows through the circuit.  

In conclusion, this activity can be utilized to teach the concepts of current, circuit, and circuit 
breaker as well as constructing them. Circuit breaker plays a crucial role here because current 

misconceptions regarding current and circuit breaker because sometimes students think of circuit 
breaker as the source of current. You can mention when the circuit is closed all of the circuit 
members starts functioning except short circuit. Resistance and resistivity can also be discussed 
in this activity. 

In addition, this activity can be designed to demonstrate voltage, and rate of electric current 
conductivity of various materials which can become a great science project for especially middle 
school students.  
 
Acknowledgements 
 
I would like to thank all the students who were enrolled science education methods courses last 
semester at ERU (Erciyes University) who inspired me of designing this activity. I also thank to 
two anonymous physics educator reviewers for their helpful comments. 
 
 
 
 
 
 
 



European Journal of Physics Education                     Vol.2 No.2 2011             ISSN 1309 7202                         Akarsu 

  

80  

  

 
References 
 
Beichner, R. (1994). Testing student interpretation of kinematics graphs. American 

Journal of Physics, 62, 750-762. 
Cummings, K., Laws, P.W., Redish, E.F. and P.J. Cooney, P. J. (2004). Understanding Physics. 

Wiley: New York. p.635. 
Fischler, H., & Lichtfeldt, M. (1992). s. International 

Journal of Science Education, 14, 181-190. 
Ireson, G. (1999). A multivariate analysis of undergraduate physics s  

quantum phenomena. European Journal of Physics, 20, 193-199. 
Serway, R. (2007). College Physics. Saunders: New York. 
Zollman, D. A., Rebello, N. S., & Hogg, K. (2001). Quantum mechanics for everyone: Hands-on 
activities integrated with technology, American Journal of Phys. 70, 252-260. 
 


