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Abstract. During the latest years an attempt 
has initiated in Greece in order to update the 
school science laboratories of secondary 
education, an attempt which is under 
development. Nevertheless, the use of simple 
materials in laboratory activities during science 
lessons is more or less a familiar practice and in 
many cases a one-way route for the teachers. 

The reasons are many. Indicatively we 
mention the insufficient laboratory facilities, the 
familiarity of students with simple everyday 
materials, the more successful way of connecting 
theory and practice in this mode, the low cost of 
the materials and the grater safety of the 
students. 

The Laboratorial Science Centre of Rethymno 
(EKFE) has started an attempt to record and 
videotape decades of experiments which can be 
conducted with simple and worthless (low cost) 
materials and has already published 2 CDs and 
2 DVDs in the teaching units of fluids and heat. 

The whole approach in the use of simple 
experimental devices starts with the choice of the 
necessary materials, which can also be assigned 
to students as a team work project. The materials 
will later constitute the contents of a small 
suitcase, which will be useful and easy to move 
around. (Reference to the materials). 

It is rather impressive how the same object 
can be used in multiple experiments. Indicatively 
we mention the plastic water bottle, which can be 
the basic medium for more than 10 different 
experiments. Empty aluminium can be used in 
experiments from different teaching units such as 
static electricity, hydrostatics, heat, atmospheric 
pressure, energy and various chemical reactions. 

In a great number of experiments a lot of simple 
materials can be used such as a balloon, a coin, 
a mirror, etc. (Demonstrations, references to 
particular experiments). 

The experiments with simple materials are 
resourceful for qualitative observation and 
verification of natural laws and they usually 
have the advantage of simplicity, they are 
completed in a short time, they can also be used 
in a front faced laboratory and they may 
demonstrate with clarity the teacher’s objectives. 
They have disadvantages in the field of 
quantitative measurements and in the approach 
of natural laws through mathematical logic. 

The experiment with simple materials must 
function in a complementary way and not 
substitute the measurement experiment or the 
experiment, which uses the modern laboratory 
facilities. It should be also used in the 
appropriate situation in a way that its 
“coefficient of teaching performance” should … 
tend to one! 
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Last years an effort of modernising Greek 
School Laboratories has begun and is still in 
process. The state, even after the usual delay, 
appears convinced about the necessity of 
experimental teaching in Physical Sciences. The 
“laboratorial state’’ of Greek Lyceum has 
changed dramatically and the lack of material 
and technical infrastructure cannot provide an 
alibi anymore for the unwilling teacher to make 
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experiments. Unfortunately the equipment of 
Laboratories in primary education and in High 
school, has not reached a good point. Insufficient 
equipment, in spatial rooms used as Laboratories, 
or –even worse – wardrobes which take their 
place, compose a picture that is not flattering for 
a European country which is called to face the 
challenges of the 21st century in the sector of 
education. Taking into consideration this vague 
and contradictory situation, the instructive 
method of "experiment" depends-once more on 
the consciousness of the teacher, the “basic ring 
in the educational chain”. Under these 
circumstances, the use of simple materials by the 
schoolteacher in order to make experiments in 
the class constitutes a common instructive 
practice even in secondary school, and, 
sometimes, the only possible method of teaching. 
It is worth reminding the opinion of Piaget that 
‘’knowledge is not the transmission of a picture, 
but always consists an energetic process that 
leads to a transformation of what is real’’. 
Consequently Knowledge is inevitably connected 
with acting over objects that are with 
experimental instructive practice. With regard to 
the integration of simple materials of everyday 
life in experimental activities, a lot of questions 
and objections are rationally raised. Does the 
systematic use of this type of activities 
"downgrade" the quality of experimental 
teaching and make the students disregard 
Physical Sciences? Are there cases when the 
teacher would be asked to make experiments 
with simple materials? In conclusion, which are 
the advantages and disadvantages of the 
experiment with simple materials of everyday 
life, and the one realised with typical laboratorial 
appliances?   

It is doubtful, that in case that the School has 
insufficient laboratorial infrastructure, the 
experiment with simple means is a good choice. 
If the School Laboratory does not dispose of an 
appliance of connected containers, the latter 
principle can be understood by the students with 
a transparent flexible pipe, or with two glasses 
that communicate via this pipe, (Photo. 1, 2), or 
even through the application of this principle in 
artesian fountains. (Photo. 3)  

A second reason, for which this instructive 
practice is proposed, is the gradual 
familiarization of students with 
materials of great utility of everyday life. 
Only a few Laboratories dispose of a generator 
of air. All the students, however, know a hair 

dryer, and they can understand via a spectacular 
experiment, that the flow of a fluid creates 
decreased pressure (Photo. 4). An ecological 
benefit of this teaching method is also that 
students will realise the multiple usefulness of 
various objects and that, finally, ‘’nothing is 
lost’’ in our lives.   

The low cost of these materials, constitutes 
a factor that will be particularly appreciated, 
especially from …School Headmasters, who do 
not affront with eagerness teachers’ demands for 
laboratorial equipment. The Archimedes 
principle and the principle of pressure 
transmission in liquids can be approached 
experimentally with a lot of ways, one of which 
is the diachronic "Cartesian diver", which leads 
to a spectacular result with the minimum cost. 
(phot.5, 6) 

The experiments with simple materials 
contribute considerably in a more successful 
connection between instructive theory 
and practise. With the experiment of reversed 
bottle from which the water is not poured 
(phot.7), we will have the occasion to stress, that 
it is in this way that the automatic watering cans 
of birds and animals function. In this case the 
experiment functions as a marvellous way in 
order to "whisper" to the student: "You will need 
what you learn somewhere".  

 Furthermore, another advantage of 
experiments with simple materials is that as a 
rule they are harmless and in combination with 
their low cost they can be successfully used in 
"frontal laboratory"(=the one where every 
student has his personal seat to make an 
experiment on his own, in front of him, cont. to 
‘’demonstrative laboratory’’ where the teacher is 
the only one to make the experiments and the 
students simply watch). It is easy to create, for 
laboratorial exercise, 8 boxes of materials 
necessary for the experiment that will serve to 8 
teams of students (Photo. 7). In this point it is 
time we stressed that ‘’frontal laboratory’’ 
undeniably surpasses any other laboratorial 
method, because it gives a space of initiative to 
the student, the lack of which "kills" his 
creativity.  

Finally, in the advantages of experiments with 
materials of utility, belong their simplicity and 
their brevity. Either as experiments of 
demonstration, or in frontal laboratory, they are 
set up and completed in a few minutes. The 
experiment for the creation of static electricity 



with the empty refreshment tin and the electrified 
plastic rule is completed in 10 seconds with 
minimum cost. (Phot.8). It is impressive that the 
same object can be used in different experiments. 
For example, a plastic bottle of mineral water 
can constitute the basic auxiliary means for more 
than 10 different experiments. An empty box of 
aluminium can be used in experiments of 
different units, as, in the one of static electricity, 
hydrostatics, heat, atmospheric pressure, energy 
and in various chemical reactions. In a great 
number of experiments materials like a balloon, a 
currency, a mirror etc can be used. 

However, the experiment with simple 
materials is at a disadvantage in the field of 
quantitative measurement and the 
approach of natural laws through mathematic 
logic. The verification of a Natural law is based 
on size measurement, on the exploitation of 
mathematic relations and on the report of 
experimental faults. But here are the 
chronometer, the tape measure, the electronic 
scales, the electronic oscilloscope etc. The taking 
and evaluation of measurements is a very 
important part of experimental work and the 
teacher should not underestimate it. The 
demonstration of straight movement and the 
measurement of speed can be done in a simple 
way, with a rule and a chronometer and the 
movement of a bubble into a glass pipe that has 
been placed with a small bent on a headlight of 
transparencies (hover head) (phot.9). 
Nevertheless, for the study of movements we 
should resort to the use of an electric 
chronometer, or air-path, and the sketching of 
graphics. It is obvious that even if the use of 
simple materials for experiments can be inserted 
in any level of education, their frequency of use 
should be decreased as we go up the educational 
ranks. In primary education the experiment with 
simple materials of everyday life should be the 
rule, while in secondary education it should 
constitute the exception. 

With regard to the methodology and the better 
instructive exploitation of experiments with 
simple materials, the teacher should bare in mind 
the following points:  

The whole approach in the instructive 
practice of the use of simple auxiliary means of 
teaching begins with the choice of the 
necessary materials. It would be a good idea if 
the process of collection was assigned as 
homework to teams of students. The materials 
will constitute the content of a small suitcase, 

which will be functional and handy (photo. 10, 
11). If the teacher is prompted to organise frontal 
laboratory, then he is supposed to create 8 – 10 
similar collections in cartons. (ANNEX)           

In experiments with simple materials it is 
preferable to set only one target, evident and 
easy to be presented, and to guide all our efforts 
to it. The experiment of the "Cartesian diver" for 
example, is one where a lot of laws and concepts 
of physics can be met, as the Archimedes 
principle, the distribution of pressures in liquids, 
the compressibility of gases, the difference of 
density between liquid and gas etc. The Teacher 
will set the target and let the experiment "speak" 
in his part. In the experiment that is presented in 
photo 12, the main objective is to show that the 
hydrostatic pressure exercised in a certain part of 
a liquid is proportional with the depth of this 
part, and other parameters as the effect of 
atmospheric pressure in the flow of liquid are left 
aside. On the contrary, the experiment with the 
leaking bottle by which the water is not poured, 
shows very clearly the existence of exterior 
pressure (atmospheric) bigger than the 
hydrostatics pressure, which prevents the water 
to be poured from the holes of the bottle 
(phot.13). 

The experiments with simple materials are 
usually attractive, impressive and have-to a large 
extent- a character of "game". The teacher should 
exploit these elements in order to attract the 
attention of the students, but without stressing 
them excessively. In every case, the student 
should leave with the impression that he makes 
experiments in order to interpret natural 
phenomena or to verify natural laws and that he 
does not play. The schoolteacher of Physics 
should be aware of the "thin red line" that 
separates the "enjoyment of" the course 
from the "amusement".   

The EKFE Rethimno has begun an effort of 
recording and videotaping the dozens of 
experiments that can be realised with simple 
materials. In the scope of this effort, it has 
already published two CDs and 2 DVDs with 
experiments concerning the units of fluid and 
heat that are already distributed to the teachers of 
Rethimno.    

Finally, we consider that the experiment with 
simple materials constitutes a useful pedagogic 
practice, as far as it is used as a "treatment’’. 
The moment when it should be 
prescribed and in its suitable doses. It 
should function additionally and not substitute 



the experiment of measurement, or the 
experiment that develops the modern laboratorial 
infrastructure. The object of the "schoolteacher 
of" physics should be that, through a rational use, 
the factor of his instructive output … approaches 
one!   
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ANNEX 

  
Content of box of experiments with simple 
materials. 
 
3 small plastic bottles of water 0,5 L, a cut 
plastic bottle of refreshment 1,5 L, a small bottle 
of wine or beer, 2 small boxes of refreshment 
from aluminium, 2 cylindrical metal boxes, a 

small basin or plastic bowl preferable 
transparent, 2 glasses, a cup of coffee, a small 
ceramic dish, a sheet of waterproof paper or 
cardboard 3-4 pieces, 4-5 wooden rule from thin 
timber, plasticine, plastic straws, wooden straws, 
toothpicks, matches, 2 suckers with hooks, 
balloons (circular and cylindrical), glue tape, 
glue, thread, line and thicker thread, cotton, 
rubbers relatively fat, rubber of buckrams, 
handkerchief, napkins, black cloth of wool, a 
piece of rubber for hydraulic insulations, a 
lighter, cigarettes, 2-3 small candles with base 
from aluminium, 3 small mirrors, a small piece 
of glass, magnifying lens, crystal prism, coloured 
gelatines, 2 small balls of ping-pong, pencil, pen 
(BIC), ink or colour dissoluble in water, salt, 
vinegar, alcohol, baking soda, baking-powder, 
aspirin, HCl, sugar, flour, sulphur, lime, liquid 
soap, transparent plastic rubber, dropper, digital 
clock or calculator, small round magnets, 2 stick 
like magnets, metal strainer of tea, bullets, small 
springs, small lamp, small lamp LED, electric 
lens, fat wire of aluminium , thinner wires, two 
cylindrical pieces of iron, tinfoil, laminas from 
metal Ζn or aluminium, laminas from copper, 
dust of iron, nails, pins, fasteners and screws, 
metal currencies of 0,5 Euro, wooden pincers, 
plastic teaspoon, corks, ruler of plastic, 
protractor, transparent lid of box, comb, 
newspaper, hairdryer, battery of 4,5 V, small 
engine, cables, pliers, screwdriver, sandpaper, a 
small knife, a pair of scissors. 
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