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ABSTRACT


These days, smart phone have become a part and parcel of student’s lives. These are mainly used for communication purposes and for entertainment applications, their educational uses are not being exploited by parents, teachers and students. The greatest challenge in front of a physics teacher is to transform this Android gadget considered nuisance by society into an Alladin’s lamp. The process will create an exciting environment in the classroom and teaching physics will become innovative. Hence the purpose of this project is to transcend all barriers and make mobile phones a boon rather than a bane. Moreover this project will also lay strong foundation for sustainable development which our posterity will rejoice about. We can explore the smart phones in terms of their use as data collection system, data processing system through their inbuilt sensors such as gyroscope, accelerometer, magnetometer etc. These sensors enable the device to perform measurements like thickness of hair, wavelength of a laser light, oscillation data of a balloon, value of acceleration due to gravity and measure angle value of a slope, study of beats using spectrum app. Thus along with the functions of Android phones themselves, many free apps available in Google are educational resource for a physics teacher and can be explored to teach physics effectively and in an interesting way. This project offers to the student a new way to think on smart phones as an attractive tool for possible application in experimental measurements and scientific demonstrations and hence for sustainable development.
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1. INTRODUCTION :-

In the past decade, many adopters were willing to use new portable devices for pedagogical purposes in teaching physics. For instant digital cameras, webcams, computer, video game console controllers have been already exploited. The main draw back of these devices is that they require specific software and are not widely available in the physics labs. 

Mobile phones have came out in the new era as a popular tool for communication due to their portability and multiple functions. The use of mobile technologies has grown such an extent over recent years that they now overtake the proliferation of personal computers in modern professional and social contents (Altewell 2005). And yet, the pedagogical use of these powerful devices is not widespread in teaching-learning physics. The declining cost of mobiles has enabled the students to own a mobile. In fact it has become a status symbol-carrying mobile phones by high school students. They want to carry this device in school too. Since it is prohibited in most of the schools, they feel bad of it. Why not we fulfill their desires and channalize their energy by exploring different ways in which a mobile can be useful in class room as an educational tool.

How can we do this?


The basic elements present in mobile phones which can be explored are :-


Bluetooth file transfer, Internet connectivity, audio-video recording function etc in classical phones and fast processors, large touch screen with Wi-Fi connection can access a web server or educational site. The Android operating system allows access to Google Play Store, a digital platform where large numbers of Apps can be downloaded on smart phones. The in built sensors in phones can be used for data acquisition to process and interpret. These aspects turns the smart phone into an indispensable instrument for teaching of physics.

What we are trying to do exactly?

The above features of smart phones has allowed us to design and perform new experiments.

2. REVIEW OF RELATED LITERATURE :-

2.1 Pedagogical focal points for designing mobile learning. The pedagogical focal points react to these innovative trends and represent educational and didactic options within the breadth of available mobile applications. They have been tested in a German school project for mobile learning (Bachmair, 2011; Bachmair, Pachler and cook, 2011).

2.2 Innovative educational design: Mor’s (2013) design model for mobile learning scenarios.

2.3 Mobile phones in the modern teaching of physics.
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2.4 Smart way to teach physics using mobiles.

TNN/July 14, 2014, 03.23 AM IST, BANGLORE.

2.5 Physics Buzz

Tuesday, January 20, 2015.

Your smart phones can do physics.

(Expt: To measure length of a swing without a ruler) using SPARKVUE app (free) in smart phone

2.6 Open signal Blog

Smart phones in the class room 2: Teaching physics posted on May 5, 2015 by Johanna.

2.7 Smart phone a new device for teaching physics J.A. Sans, F.J.Manjan, V. Cuenca-Gotor, M.H. Gimenez-Valentin, I. Salinas, J.J. Barreiro, J.A. Monsoriu and J.A. Gomez-Tejedor. Department de Fisica Aplicada, Escuela Tecnica Superior de Ingenieria del Diseno, Universitat Politecnica de Valenica, Cami de Vera s/n, 46022 Valenica (Spain), Jogomez@fis.upv.es
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3. METHODS :-

We have designed four different experiments in order to exploit the characterstics of smart phones sensors. The experiments are designed to cover different Physics fields leading from oscillatory movement, optics and mechanics. All these experiments are based on theoretical & practical physics. The experiments are :-

a) Experimental set up to construct a low cost microscope using lens of mobile phone and finally find wavelength of a laser light (from a laser torch).

PART I :

A low cost microscope was built using ply and screw and nut and lens from a low cost laser torch and the other lens will be of mobile phones as shown in the photograph below.
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A very small square piece of paper on which a hair will be stick. This will be placed on a slide and focused with the above microscope. A photo of the hair is clicked with the smart phone, which in turn is zoomed.
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PART II :

Now the same hair is fitted in front of a lazor torch and when we glow the torch a diffraction pattern is obtained on the screen.
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Diffraction pattern on the screen.
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For small angle  θ , tanθ 
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This will be the wavelength of the laser light.



b) To observe oscillation of a balloon using smart phone.

· Take a plastic bottle, open its cap and fix a balloon on its month.
· Keep the bottle in a container and pour hot water outside the bottle.

· The balloon inflates.

· Now to observe the oscillation of the balloon, first take video of the oscillating balloon using smart phone.
· Then observe the oscillation in a slow mode and take observation.
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c) To find acceleration due to gravity using smart phone. Hang a mobile using a string about 2 metre above the ground. Place a thick matters on the floor below the mobile. Open the voice stop watch app in the mobile.

As soon we cut the string (for the mobile to fall) say start and as the mobile reaches the matters say stop. Now note the time in the smart phone.
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       Mobile is about to fall from 2 Metre height
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                  Mobile is falling
Using the formula s = ut + ½ gt2


      s = 0 + ½ gt2
We can find the value of ‘g’, acceleration due to gravity.

d) To find acceleration of a smart phone in an inclined plane and also find angle of inclination (θ).

Place an inclined plane on an experimental table at an unknown angle. Place a small mattress the end of inclined plane. Place the mobile phone on the inclined plane and open the SPARKvue app on the mobile and slide it. When the mobile reaches the end point, the app shows the acceleration.
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 MOBILE ACCELERATING ON AN INCLINED PLANE
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Now we use the formula for inclined plane. 


Force F = mgsinα, where α = angle of inclination

Also F = ma


Equating ma = mgsinα


   a =  g sinα
From this formula we can find the value of 

Α = Sin-1 (
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4. RESULT :-

Ultimately what’s important is successfully integrating any technology in the classroom holds true with mobile devices; students need to play an active role in learning. In other words mobile activities needs to be inculcated in teaching-learning materials so that students develops a sense of critical analysis and they can be connected to the day to day life activities. According to DAVIDSON “You have to teach it and harnes it in the fashion its meant to be used interactively.” However in class room teaching-learning, a strategic plan to address these challenges is essential.

5. CONCLUSION :-

There will be challenges, which institutions will face in executing e-learning through smart phones. However this cannot be the reason for not implementing the technology because mobile phones not only create excitement among students while teaching in the class but also allow teachers to access to learning any where and anytime through Wi-Fi and data connections on demand learning. Ultimately what is important is successfully integrating the technology for sustainable development. The positive aspect of this technology is


“ The efficiencies of technology can ensure that students who are falling behind get a chance to learn important concepts and the students who are ahead do not get bored with material they have already mastered.” – BETH STONE 2015.
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