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1. Introduction 
A growing number of schools in Europe already have computer laboratories utilizing 
modern computers. Introductory courses on ICT are already integrated in primary 
school curricula or soon will be. Apart from that, PCs are present in a continuously 
growing number of homes, and the age children start using computers decreases 
continuously. It is about time, therefore, to revise existing or develop new ICT 
curricula. On developing these new curricula due attention should be paid to the fact 
that activities such as text editing or painting have already been introduced to the 
students in primary school. Something different, more advanced, and more exciting is 
needed, therefore, for the lower and upper secondary school curricula. We believe that 
one possible course of action would be to integrate some part (e.g. the training part) of 
the ICT curriculum teaching with the teaching of different subjects, while at the same 
time to combine different learning methods by paying more emphasis to students’ 
own actions and self-directed learning abilities. We believe that by altering everyday 
school practice and combining the tasks in the way shown in this paper, will prove 
truly beneficial to the students. 
 
It is well known that although the economic strength, the progress, and the wealth of 
all modern societies are based on Science and Technology, Science seems to be the 
most difficult, and the least interesting subject for most students. Considering its true 
size and its importance, Science is the single major subject in which only minimal 
amount of hours are devoted in the school timetable. Research has highlighted that in–
service teachers and especially the primary school generalist teachers are afraid to 
teach science due to several reasons, the most important of which is that in their way 
of thinking and their training are mostly arts-based; they therefore feel that they may 
not have enough knowledge to teach science. To make things worse, most of the 
children entering the university in order to become teachers have an arts-based 
background which also affects their way of thinking. Although all students graduating 
today from university schools educating teachers should have achieved some level of 
command in Science by the time of their graduation, this is not always the case.   
However, as these arts students of today are destined to become the primary teachers 
of tomorrow, they should also be able to teach science. The universities, therefore, 
have the complicated task to teach to these teachers-to-be new methods as well as 
give them ICT-media to be used in their future teaching of science. Indeed, the use of 
ICT in class and in school-labs might be one of the best means to achieve correct 
science-teaching. 
 
The innovative teaching approach suggested in this paper has the following aims 

a) To offer an ICT-based alternative to the teachers demonstrating the school-lab 
experiment, before their students are asked to repeat what they see performed 
on the screen. 

b) By offering to the teacher this ICT-based alternative, to boost his self-
confidence and to promote the use of lab-based science teaching, in occasions 
where teachers would not dare to use such method.  
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c) To teach to the future-teachers participating in the present trial how self-
directed learning is achieved, so that they can use it by themselves, to further 
their learning. 

d) This experience to serve as an example (to the future-teachers participating in 
the present trial) on how to teach their future-students to acquire new 
knowledge by being pro-active. For example learn how to perform an 
experiment by searching for the appropriate video-clip. 

e) To familiarise future-teachers with ICT-based educational material that is easy 
to use.  

f) To serve as an example for the future-teachers on how this new material can 
be used in a class. Science could be taught correctly even by teachers with 
limited knowledge, by training the students to learn by themselves, and to 
search the answers to any question they have into properly designed ICT-
based learning environments. For example, in the software designed and 
manufactured, students are able to watch videos of science experiment being 
performed; then can proceed to collect the materials and apparati needed for the 
experiment to be performed in reality, set the experiment up, and perform it. For 
more detailed information about the intricacies of making video-clips of 
school-lab experiments, see Streaming Media in Education and their impact in 
teaching and learning, Published by Education Highway, ISBN 3-9500247-4-
3 (2005), also available at: http://estream.schule.at/?url=productsevents and 
downloading the “green book”. 

g) And, last but not least, to test part of the above aims in an educational setting, 
by performing an educational experiment. 

 
By using this teaching approach, students learn to collaborate with other members of 
their group, as well as to evaluate their own work and to make the best of the assets they 
have available. Students, therefore, learn to develop collaborative characteristics, such 
as helping each other and to develop their social competence in working as a team. This 
whole procedure is also expected to enhance their mutual and social skills (group 
interactivity). 
 
2. The research 
 
The aim of this trial was to use streaming media in teaching and learning science. At 
the beginning an investigation in order to identify any existing media which were 
scientifically correct and suitable for the purpose of this research trial, took place. It 
was discovered that there was an acute lack of existing good quality streaming media, 
scientifically correct, available free (or with minimal) charge and with high “useful 
educational density”. It was, therefore, decided to create our own videos, and 
subsequently to use them to teach students in order to perform the educational 
evaluation of them. All of the videos produced are currently available (free of charge) 
on the web at: http://www.elemedu.upatras.gr/science/index.htm All of them (15 
pieces of video-clips with scientific experiments) are small videos (2.5 minutes at 
most) and all are dealing with the air pressure, demonstrating simple experiments. In 
order to attract student’s interest, an effort was made to select science-experiments the 
outcome of which would be startling (or even surprising- at first) to the uninitiated. 
Also, the equipment used to perform these experiments was selected to be simple, 
inexpensive, and widely available (e.g. balloons, plastic bottles, glasses, paper, etc.) 
so that they can be replicated in any school lab or even in the class. The target group 
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was both school-children, as well as future teachers. The video clips could also be 
used during mature teachers’ re-training programs.  
 
The research questions were:  
1) Is it feasible for a trainee to watch a science experiment on a video clip, and then 

to repeat in the science-lab what he has just watched on video? 
2) Can we teach scientific matters by using scientifically correct texts, combined 

with pictorial material, video, sound, and diagrams? 
3) Is this activity less time-consuming than having the teacher moving around and 

giving instructions to the students in the lab? 
4) Could this process (i.e. ICT followed by science-lab activity) help the arts-based 

university students to think scientifically (on the particular topic, covered)?  
5) Does this approach save time for the teacher and does it, therefore, leave 

him/her more time to deal with more elevated things than instructing the 
students how to perform the experiment? Other such duties could be allocating 
more time to each student group, or explaining the theory behind each 
phenomenon, facilitating the students work, etc. 

6) Will students be able to follow non-verbal instructions, by simply imitating the 
examples in the video-clips? 

7) What type of reactions would students have towards this new teaching 
approach? 

8) Will students that follow this new teaching approach achieve a better 
understanding than the students that were taught the same subject in the 
traditional way? 

 
In order to measure the knowledge of the students followed the computer based 
learning activity (“experimental group”) had to be compared with the knowledge of 
the students of the “control group” that means the students taught the same subject 
with traditional methods.  

 
In this paper data from a total of 74 participants are presented. From these, 43 
participants were taught using traditional teaching techniques while 31 participants 
were exposed to the computer based learning environment. It should also be 
mentioned that this is an ongoing research and more data are collected. 
The students participated had to imitate the experiment shown in the clip. There is 
additional accompanying introductory text, currently available only in the Greek 
language. The videos, however, can also be used by people that do not understand 
Greek, be that students with an interest in Science, or teachers that need teaching 
material - as a way to gain initial student interest. The videos however can be used by 
people (be that teachers or even students) that need teaching material as a way to gain 
initial student interest, but do not understand Greek. This is because the video-clips 
are simply presented with very little wording, and are understood from the image 
alone. This was a conscious decision. The translation of scientific text, in any other 
language, has been proven a very difficult task. The scientific explanation of these 
videos is simple, and therefore a teacher willing to spent a few hours searching into 
some physics book can provide the explanation. 
Though as already mentioned this educational trial is a research trial. One of the 
targets is to create an environment for self learning. In this stage the theory that 
should be accompanying the experiments will be revealed, and the next step is to add 
this theory to the computer based learning environment, at least in the Greek 



language. Then anyone interested to use it, could find the explanation of the 
phenomenon in the computer based environment. 
 
3. Forming the research groups for the trial 
 
This is the first trial in which videos depicting science-lab experiments are purposely 
designed, produced, and eventually used as a “lab-instructor” for the students. For this 
reason, the knowledge remaining to the students when this teaching procedure was 
finished (experimental group) was compared to the one achieved using traditional 
teaching methods (control group). To achieve this, all the internationally accepted 
practices for performing research in science education were followed. Careful 
questionnaire design (related to the content taught), with clearly stated and specific 
questions is very important in order to avoid systematic errors. 
 
In this research participated first year university students and therefore it was crucial 
to split them into two groups with more or less equal level of knowledge in order to 
avoid bias. Therefore on the beginning a pre-test was given to all students, a few days 
before the trial, in order to identify what they already knew about the atmospheric 
pressure which was the subject they were going to be taught. The data from the pre-
test were analysed. Based on the results on the pre-tests and after some careful 
considerations the students were divided into the 2 groups of students, the 
“experimental group” and the “control group”. The “experimental group” was taught 
the subject with the use of the computer based learning environment, while the 
“control group” was taught the same subject with traditional methods. 
It was decided that, for the educational trial, the students were best be divided into 
smaller groups, each one of which consisted of 6 pupils, as this was the best 
compromise. One major consideration in arriving to this number was that, for the 
educational trial, the behaviour of the pupils (e.g. the cooperation and the 
communication between them, the proficiency to using the computer etc.) was to be 
carefully monitored by the researchers. Different approaches were tried out to collect 
such data, (e.g. videoing the activity) but these had limited success as it was observed 
that students were reacting quite differently in the presence of recording equipment 
(i.e. video-camera), as not all of them were familiar with such procedure. They were 
extra conscious of being recorded, and this introduced a possible bias to our 
measurements, something we tried to avoid at all cost. Indeed, extra care was taken 
throughout the experiment to minimise all systematic errors during testing. With only 
6 pupils (university students) per group and 2 researchers present at any time, one of 
the researchers was observing the activity and taking notes about students’ behaviour, 
while the other was facilitating them to complete their tasks. 
 
Students were allowed to form the 6 pupil sub-groups by themselves. This often 
resulted in uneven grouping: the “stronger” students often stuck together leaving the 
rest to do their best. On the other hand, letting students form the teams often results to 
having most of the members of each group being friends with each other, and it is 
therefore easier for them to start communicating and cooperating with each other. In 
addition, one of the aims of this educational trial was to let students learn while 
following their own pace of learning. Therefore, grouping pupils with mixed ability 
(or interest) was not considered a problem in itself. On the contrary, special care was 
given to prepare and provide the “strong” students with additional worksheets (not 



presented here), so as to occupy them as well as to satisfy their natural curiosity, and 
avoid them getting bored. 
 
4. The teaching approach followed 
 
Students of the “experimental” group were not familiar with the new teaching method 
and they therefore they should be given an “introduction” from the researchers. 
During this, the new teaching approach was explained to them, they were told what to 
do, and how they were going to work. Any questions the students had about the 
procedure, were answered. The researchers made sure that everything procedural had 
been clarified to the students. 
 
The teaching took place. Both groups performed the same experiments, and both 
groups received the same theoretical information, but the way this information was 
provided to them was different. 
The two groups of students performed the experiments.  

- The control group followed the traditional way of performing experiments. 
This means they read the instructions of the lab – leaflet, which also contained 
the theory while  

- The “experimental” group used the computer based learning environment. 
They watched the video and the links to the theory, gather the information 
needed and then perform the experiments involved. The videos were available 
to the students to consult them as many times as they require. 

The lab assistants - researchers were present during this stage, and they were 
interfering when needed, giving guidance, posing crucial questions and answering 
student’s questions. Both groups filled the same worksheets. Students are so used to 
work with predefined tasks that without the worksheets they were uneasy, and 
confused, and did not know what to observe. 
The traditional teaching took place first, followed by the streaming media/computer 
based teaching approach. This happened because the researchers knew from previous 
research efforts, that when computers are involved, the “traditional teaching group” 
feel that it is missing something, because the “others are playing with the computers”. 
It is very hard (if at all) to persuade them that the experimental group does exactly the 
same thing. Often they refuse to cooperate. It is much easier instead of having the two 
groups working in parallel to have the traditional group finish first and continue with 
the experimental one. 
 
An open discussion with the researchers took place soon after all the experiments 
were performed, a procedure followed for both groups. During this step, the basic 
core of knowledge which the students should have acquired was clarified. The 
teacher-researcher made sure that this basic core of concepts was well understood by 
the students. At this stage the teacher-researcher poses to the students certain 
situations (or phenomena) and encourages them to guess what it would happen, and 
explain why they think so, by utilising the conclusions that they have already reached. 
Also the teacher could ask students to think of further applications of the knowledge 
gathered (in everyday life or fictional). As already mentioned one of the aims of this 
ongoing research effort is to provide the teachers with computer-based interactive 
streaming material in order to help them to teach science correctly; another aim was 
to, perhaps, reveal the type of scientific explanation that would be best to accompany 
the streaming media. This (mostly text-based) scientific explanatory material, once 



finalised, is incorporated in this specific web-based learning environment, but 
hopefully also some general observations regarding its usage can be made to aid the 
construction of other similar material in the future. 
 
A few weeks after the activities the post test was given to the students to measure the 
remaining knowledge. This took an hour, but it was necessary, as it was the only way 
to evaluate the success of the new teaching approach, achieved by analysing and 
comparing the post–tests amongst the two groups. The evaluation was based on 
questions testing the knowledge that all students should have acquired (both the ones 
used the streaming media and also the ones learning with the traditional way of 
teaching). The educational evaluation of the computer based teaching approach 
emerges from the comparison between the two groups’ post tests results. 
 
5. Data collection and analysis 
 
As already mentioned in this study we present the data from 74 students in total (43 
that followed the traditional way of teaching and 31 that followed the computer based 
learning activity). 
 
As a general rule, every study (or every measurement, or every evaluation) involves a 
number of experimental errors and therefore this research trial cannot be an 
exception. These errors can be finally folded into what we call measurement errors. 
Every experimental point measured and finally presented is (in general) only valid 
within the limits of the experimental errors of the study. This is a general rule of every 
study. 
 
No experimental measurement can avoid systematic errors. Special care was taken to 
avoid large systematic errors, and any estimated bias to be small, to be measured (in 
statistical language it will be “estimated”), and to be subtracted (during the analysis) 
from the data taken. The experimental errors were painstakingly calculated separately 
for each and every point presented in our diagrams and were also plotted in every 
histogram and noted in all tables presented. Full error propagation methods were 
used throughout the data analysis.  
 
All relevant statistics were calculated using specially constructed software, interfaced 
with a popular computational and plotting package (constructed by members of The 
Science Laboratory). The statistical error was calculated for each and every point of 
the data-set taken, as this is a function of the sample taken and it varies according to 
the actual answer given by the students. The statistical variance was computed and 
the Bessel-corrected standard deviation was calculated for all data points to be 
presented. No experimental measurement can avoid systematic errors. In the present 
study special care was taken so that large systematic were avoided. We then went on 
to evaluate the systematic error remaining, and this was set at 2.0%, a figure 
considered to be fair (if not on the low side) and which is consistently comparable 
with all our statistical errors. The total experimental error was then calculated by 
adding in quadrature the systematic with the statistical errors, these two errors being 
by definition independent.   
In some of the questions in the questionnaires, students could choose more than one 
answer. In these questions it is possible for the sum of the percentages to add-up to 
something above 100. 



5.1 Question 1 
Fill a glass with water, and cover it with a piece of cardboard. Turn it upside down, as 
shown in the picture. What will happen if we stop holding the cardboard?  
 

 
(a) If the glass is completely full of water, the cardboard will remain in place due 

to air (atmospheric pressure). 
(b) The cardboard will fall and the water will pour out due to hydrostatic pressure  
(c) Surface tension will keep the cardboard and the water in place for a few 

seconds.  Then the water will pour out. 
(d) The cardboard will fall because gravity is greater than the affinity forces 

between cardboard and water. 
(e) If we move our hand very quickly, the cardboard will remain in place because 

of inertia. 
(f) We will simply get wet. 
(g) Earth attracts all objects. Cardboard and water will fall to the ground as soon 

as we remove our hand. 

86.0

2.3
7.0

2.3

93.5

0.0 3.2 0.0 2.33.20

20

40

60

80

100

a b c d no answer
 

Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 1. 
 
As it is shown in figure 1 there are no significant differences between the two groups 
of students. Both groups of students answered the question equally well.  
 

5.2 Question 2 
The bird watering trough is a plastic transparent cylinder. The upper end of the 
cylinder is closed, and the lower one is open. The cylinder is full of water. The lower 
part of the cylinder is positioned in a small basin full of water. The bird drinks water 
from this basin. The water from the cylinder goes down to replace the water drunk or 
evaporated.  
 
 



Can you explain why the water into the cylinder is higher than the one in the 
basin?  

(a) It is due to atmospheric pressure on the water in the basin. 
(b) It is due to the principle of interconnected vessels. 
(c) It is due to the osmotic pressure of the water which has an opposite 

direction to the hydrostatic pressure inside the tube. 
(d) It is due to the specific design of the watering trough. 
(e) It is due to the affinity forces between the water and the 

plastic. 
(f) It is due to buoyancy which raises the level of 

water in the tube. 
(g) It is due to hydrostatic pressure. 
(h) It is due to buoyancy.  
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 2. 
 
Again there are no significant differences between the experimental and the control 
group.  

5.3 Question 3 
Compare the atmospheric pressure in the spots Α,  B and  C 

 
 

(a) Atmospheric pressure is greatest at B, because it is in the mountains.  

A 

B 
C 



(b) There is no difference between the atmospheric pressure of points A, B and C 
(A=B=C).  

(c) The atmospheric pressure at A is greater than that at B and the pressure at C is 
the lowest. 

(d) Pressure B > pressure C > pressure Α 
(e) Pressure C > Pressure  B > Pressure A 
(f) We can not compare the pressure at these 3 points because the temperature is 

different. 
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 3. 
 
No significant differences between the two groups could be observed. 

5.4 Question 4 
Why do we feel our ears blocking when we are up on a mountain? 

(a) Because the pressure on the outside of our ear is greater than the one on the 
inside of our ear. 

(b) Because the pressure on the inside of our ear is greater than the one outside of 
our ear. 

(c) Because the pressure outside of our ear is equal to the one on the inside of our 
ear.  

(d) Because of the altitude. 
(e) Because at this altitude there is less oxygen in the atmosphere.  
(f) Other, please specify: ........................................... 
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 4. 
 
We observe the control group to be more to the point, while the students of the 
experimental group were divided between (a) and (b) which obviously mean that 
students have not mastered if the air pressure goes up or down as we flight the 
mountain. This might be that more emphasis should be placed in stressing this point 
in the videos, or in the accompanying text. 

5.5 Question 5 
Which of the following are used for measuring pressure?  

(a) Atm 
(b) Pa (Pascal) 
(c) m/sec2 
(d) Newton  
(e) Kilograms  

(f) mm Hg 
(g) Newton/m2  
(h) Newton • m2 
(i) mb (millibar) 
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 5. 



 
The first observation is that none of the participants chose any of the totally wrong 
answers like m/sec2 , Newton and kilograms. There is a small difference in the 
percentage of the students that selected milibars. The control group’s percentage is 
higher but within the experimental errors.   

5.6 Question 6 
The term “pressure” means:  

(a) Force multiplied by distanced travelled          
(b) Force  multiplied by surface area                   
(c) Force divided by surface area unit                   
(d) Force multiplied by velocity                            
(e) Strong force                                                    
(f) It is an alternative way of expressing the term “force”      
(g) Other, Please specify: ........................................... 

2.3
7.0

83.7

4.7 2.3 0.03.2

16.1

74.2

6.5
0.00.0 0.00.00

10
20
30
40
50
60
70
80
90

100

a b c d f g no answer
 

Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 6. 
 

The percentages of the two groups are compatible.  

5.7 Question 7 
What is the function of the diaphragm when we inhale?  

(a) Muscles push and move the diaphragm downwards. This produces a low 
pressure environment that forces the lungs to expand and fill with air.   

(b) Muscles push and move the diaphragm upwards. This produces a low pressure 
environment that forces the lungs to expand and fill with air. 

(c) The diaphragm does not move. We inhale solely because lungs expand.  
(d) The diaphragm does not move. We inhale solely because lungs contract. 
(e) The diaphragm has a completely different role. Please specify:...................... 

 



69.8

20.9

7.0
0.0 2.3

51.6
41.9

6.5
0.0 0.0 0.00.00

10
20
30
40
50
60
70
80

a b c d e no answer
 

Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 7. 
 
It seems that the control group managed better in this question. A 69.8% (± 7.4%) 
choose the correct answer (a) while the experimental group is divided between choice 
(a) the correct one and (b). A 51.6 (± 9.3%) chooses the correct answer while a 41.9 
(± 9.2%) chooses the wrong answer.  

5.8 Question 8 
Select “true” or “false” for each of the following questions. 
a) On the moon and on the planets without atmosphere we 

cannot transfuse liquids using a siphon. 
True False 

a) It is easier to transfuse liquids using a siphon on the moon and 
a planet without an atmosphere than it is on earth. 

True False 

b) The barometer measures the weight of a liquid.  True False 
c) Air pressure in a certain place remains unchanged 24 hours a 

day.  
True False 

d) Air pressure on a high mountain (e.g. Everest) is very high. True False 
e) High air pressure means good weather. True False 
f) High air pressure indicates being very far above sea level   True False 
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 8. 



The numbers represent the percentage of students who had considered “true” to be the 
correct answer to each respected question (from a to g) irrespective of whether this 
was the scientifically correct answer or not.   
Almost the same percentage of the students of the experimental group that answered 
wrong in 6.4 (b) chooses here answer (f). It seems likely that we have not taught the 
connection between the weather and the air pressure so well in the experimental 
group, and therefore some additions on the computer based learning environment are 
needed.  

5.9 Question 9 
When using a mercury barometer, what does the mercury level read at sea level? 

(a) 76 m 
(b) 760 mm 
(c) 2 m 
(d) 9.81 m 
(e) Mercury is exactly at sea level  
(f) Mercury reading does not change. 
(g) Other factors influence the reading. Please specify: .................... 
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 9. 
 

There are no significant differences between the two groups of 
students. 

5.10 Question 10 
Little Helen places a balloon inside a bottle. She folds the opening 
of the balloon around the bottle neck (so as no air can get in or out 
of the balloon). Then she tries to inflate the balloon, but in vain. 
What of the following is happening? The balloon does not inflate 
because:  

(a) The balloon has a hole. 
(b) The bottle has a hole. 



(c) The balloon can not be inflated because the air inside the bottle suppresses it 
and does not allow it to inflate. 

(d) There is not enough space for the balloon to inflate. 
(e) Other. Please specify........................................... 
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 10. 
 
No significant differences between the 2 groups are observed. 

5.11 Question 11 
We half – fill an empty plastic bottle with hot (boiling) water. We cover it and we 
cool it. What will happen?  

(a) Because of the expansion effect the hot water will cause the bottle to swell.  
(b) The bottle will shrink because of the low pressure in its interior.  
(c) The hot water will heat the air inside the bottle which will expand and cause 

the bottle to swell. 
(d) The steam inside the bottle raises the pressure inside the bottle and the bottle 

swells. 
(e) As soon as the water inside the bottle cools down, regardless of the expansion 

and shrink effect, the bottle will regain its original size and shape.  
(f) Other, please specify........................................... 
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Red triangles represent the control group (traditional way of teaching) and blue circles the research 
group (computer based learning environment).  

Figure 11. 
 

The control group managed better in this question. A percentage of 79.1% (±6.6%) 
while only a 58.1 (± 9.2%) from the experimental group offers the correct answer. 
The rest of the experimental group a percentage of 18.6% (± 6.3%) chooses the wrong 
answer (c) which is the opposite of the correct one, while the remaining of the control 
group is equally divided to all other selections.  
 
6. Didactical observations: 
 
Students appeared to respond well to the new teaching approach, mixing video-clip 
instructions and real science-lab experimental work. They were able to follow the 
instructions given to them on the video and to perform the experiment without 
difficulty. Looking the data overall we can say that the trial was successful. In most of 
the questions there are no significant differences between the experimental group and 
the control group. Therefore we believe that scientifically well designed videos, can 
be used to teach scientific matters. We have reasons to believe that if these videos 
were combined with scientifically correct texts, selected pictorial material, sound, and 
diagrams, the results would be even better.  
 
This approach requires small groups of students to be working together in order to 
accomplish a certain task. This is most beneficial to the students, as they have to 
develop communicative and collaborative skills, in order to fulfil the task assigned to 
them. They would learn to hear their classmates and evaluate the arguments presented.  
  
It is obvious that these abilities would not be achieved instantly, but over time. 
Students, (and even more so primary school students) no matter what type of question 
they face, would normally try to answer according to a formal way familiar to them, 
from traditional teaching. Students had difficulties in concentrating to a text, even 
when the text is pretty small. They need time in order to develop the skill to analyse 
and evaluate the data presented, with a view to extract useful information from them. 
In case some text is given to them, they tend to just copy the whole text and to offer 
this as an answer to the question posed to them, or alternatively, ask the teacher-



researcher for assurance. In addition, students rarely ask for an explanation, even if 
they face words or terms with which they were not familiar. 
 
The videoed lab-instruction approach saves teacher’s time and therefore lets him/her 
allocate more time to each group of students (it is envisaged that many such groups 
will be working in parallel). He can use his/her time more creatively as for example to 
answer students’ questions, explaining the theory, facilitating the students work or 
even posing questions to the students making them to go a bit further. Teachers 
should keep in mind, however, that at least in the beginning, easy-to-fill worksheets 
should be provided to the students to work with, and this requires some time for the 
teacher to prepare. Teachers should have in mind all the above, when starting with 
ICT learning activities. As soon as the students become familiar with the new 
teaching approach and learn how they can search the computer-based learning 
environment to find the information they need, the tasks may become more 
complicated.  
 
As already mentioned the video clips used in this educational trial were produced by 
the authors themselves. One question that comes to mind is if it is practical for an 
individual teacher, or even a group of students, to produce their own media. Teachers 
(and students) wishing to create their one media should be taking into consideration 
quite a lot of matters, that may affect this task. 
 
7. Teacher and students constructing their own resources and the problems that 

should be expected 
 
The video-recording helped reveal the difficulties that faced by a teacher attempting 
to construct his own media before using them as teaching material. In general, there 
are easy subjects and difficult subjects to video-film and an overall assessment is 
given in the next section of the present. In any case, the main points that require 
special attention seem to be the following1. 

 

1. The size of the object or the scene to be video-recorded will affect substantially 
the level of difficulty to be encountered – the smaller the size the greater the 
difficulty. To fill the frame (to show the detail) for most of the time during the film 
one has either to move closer to the subject or, in case the camera has zoom lens, 
zoom into the subject. In both occasions the depth of field suffers, and especially so if 
the lighting is poor. (See following point) 
 

2. The lighting available. This is connected with the first factor, above. 
For outdoor activities, sun light is normally enough. On the other hand for videoing 
science experiments where the objects we want to show are normally very small (e.g. 
bulbs, batteries, experimental tubes etc), additional lighting should be used. This 
presents its own set of problems like the positioning of the light sources, the 
avoidance of shadows, and the partial differential illumination of the subject to show 
its depth and texture. An experience photographer knows the difficulty and that it 
becomes a lot greater as the size of the object decreases. Video filming also presents 
camera stability problems. These do not only result in fuzzy or blurred pictures, it also 
increases the size of the video file (due to technical reasons having to do with the 
encoding), which in turn quite possibly introduces continuity problems when this 
video is streamed. When filming small objects the requirements for stable camera 



increase and due to the proximity of the objects shake-problems become much more 
apparent. The same is true, if one uses extreme telephoto shots. 

   
 

As an example, please observe the two pictures above. In the picture on the left we 
can hardly see the poles of the battery, while potentially distracting and unnecessary 
information (e.g. the trousers of the performer) are included, while we can hardly see 
the small light bulb. To avoid unnecessary distraction, the battery case (manufacturer 
etc) has already been blanked-off. In the right hand picture, the poles are clearly 
visible. Both pictures were taken under the same lighting conditions (daylight). 
 

3. The time-scale of the scene (as when we want to film an event of very short or 
very long duration). It is obviously a lot harder to show a collision (e.g. a hammer 
hitting a nail) than to depict an almost stationary object. For very slow changes (e.g. 
growth of a plant), time photography is employed. 
 

4. The speed of the object to be video–recorded. A science video-film might demand 
to show an object which moves rapidly or a really fast event. In such case, the video 
image might not be recording fast enough. If, alternatively, the photographer chooses 
to follow the object by panning the camera, he will be facing image stability problem, 
as this requires considerable experience to achieve. In addition, if the compression is 
not performed using a sufficiently powerful algorithm, the main object (or event) 
depicted will be so fuzzily recorded that may not show at all. 
 

5. The previous experience acquired by the people taking the video. Inexperienced 
students working unsupervised will face lots of difficulties in comparison to an 
experienced technician or teacher. 
 

6. The required technical quality of video. For educational use, the standards should 
be kept really high. 
 

It is also highly advisable to decide as early as possible which video editing 
program will be used, and which video resolutions will be eventually used when 
streaming. 
 
Teachers creating their own media should pay special attention to many other issues, a 
full analysis of which can be found in explained in Section 5.15 of “Streaming Media 
in Education and their impact in teaching and learning”, with the heading “Teachers 
and students creating their own resources: problems expected to be encountered 2. 

 
On the whole, and for the reasons explained in the next section we believe that it is 
now worth the effort for the individual teacher to try constructing his/her own videos. 
 



8. Conclusions 
 
As already mentioned the video clips used in this educational trial were produced by 
the authors themselves, and the main reason that initiated this exercise was the 
profound scarcity of suitable (and available) video clips. One question answered by 
this exercise is if it is practical for an individual teacher, or even a group of students, 
to produce their own media. It was shown that the difficulty of the exercise depends 
highly on the type of educational video clip that one is trying to produce3. It was 
observed to be a lot more difficult to video-record small-scale objects or scenes (such 
as recorded in scientific video clips), than large-scale objects as (for example) a 
building, or an overview of a town seen during a school-trip. Factors such as depth-of-
field, artificial lighting, shadows, and unrelated objects distracting students attention, 
all compound to make it a more difficult exercise than it is sometimes thought of. If 
on the other hand the object of the exercise is to record a school trip (for example), 
this seems to be a lot easier. 
 
Taking into consideration teacher’s time in order to develop the material, it should be 
stressed that in the case of recording laboratory experiments, some such experiments 
cannot be performed in a normal school-lab. This is because (a) they demand very 
expensive (and large) equipment which can only be found in places where schools go for 
a visit and (b) experiments may be too difficult to perform at school due to several 
reasons (e.g. too dangerous to carry out, or they demand a tutor with specialized 
knowledge to perform it). In these cases, the material developed by the teacher (or 
group of students) might be useful to the other classes who may be interested to watch 
it and learn from it. Besides it is something that will only be done once, resulting in 
educational material that could be in the use by teachers for many years to come. Seen 
from this point of view, and taking into consideration the educational advantages 
already mentioned, and that students reacted quite well to the teaching approach tried, 
and the current state of the art in technology (both hardware and software) it is worth 
the effort of the individual teacher to try constructing his own videos. 
 
One tentative observation made, which incidentally did not surprise the researchers 
even in the least, was that the amount of concentration and attention required by 
students so as to comprehend a scientific video was at least an order of magnitude 
higher than the attention required in order for them to gain “useful cultural 
information” from a non-scientific video. Once more, therefore, the subject matters, 
and in this case it matters a lot. 
 
One incidental outcome of the present research effort was the realisation of the extent 
of the scarcity of videos or videos clips suitable for educational use, which are freely 
available on the internet. We also found that most of the existing “educational” media 
are not appropriate to be used in class. For videos to be useful in class, they should 
have a significantly higher “useful educational density” than what seems to be 
offered. This would mean a lot of information in as short a time as possible. This 
leads naturally to the following very important question: “what constitutes 
educational material and what does not”? Currently the only judge of that is the 
teacher himself: he decides the suitability. It would be most helpful for the teacher, if 
there was some prior information or some sort of guidance given to him, or if there 
was some other procedure testing the educational material before it reaches the 
teacher. This would cover not only the scientific rigour of the material presented, but 



also the educational approach, as well as the technical suitability. There is none of 
that, at the moment. To make things worse any existing videos are mostly available in 
English and to a much lesser extent in German or French; the translation into other 
languages (an essential task if they are to be used in the primary school) is not an easy 
task. Furthermore, if we speak about scientific text this is a task that cannot be 
fulfilled by just any ordinary professional translator4. 
 
On the face of the measurements presented, it can be claimed that the mixed teaching 
approach (instructional streaming video and science-lab) tested has been a great 
success. In most of the questions there are significant differences between the pre and 
post-test results. We, therefore, conclude that if the digital videos are well designed, 
they can be used to instruct how to perform science experiment. Furthermore, the 
students appeared to have succeeded in learning science using the video for instruction, 
their hands to perform the experiment, and their minds to construct new knowledge. No 
problem has been observed by using a video-clip (as opposed to a live instructor) to 
instruct the students how to perform the experiment, quite the opposite in fact. 
 
Students also seemed to develop a collaborative spirit, and to improve their self-
learning skills. They also seemed develop their own judgment as to what may (or may 
not) be important when they constructed the experimental setup, while at the same time 
learning to elaborate arguments to justify their opinion to other members in their group. 
All these are bound to prove important in their professional life. Finally, on top of 
acquiring the handling skills normally associated with using the (mechanical) lab 
apparati, students naturally acquired some technical expertise in handling the devices 
(hardware and software) essential in the reproduction and handling of the digital video 
by their computer. 
 
We believe that it would be worthwhile if more digital videos were to be developed in 
the future, videos which will cover other science-lab aspects. These could be 
incorporated in a computer-based learning environment. Incidentally, these video clips 
could be delivered over the internet to any school-lab using streaming media 
technology. As both teachers and students familiarise themselves with this new 
teaching approach, the emphasis in education will shift towards a more student-centred 
learning approach. This would also cater for the needs of students of different interests 
and abilities. 
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