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Introduction 
 
The Physical Demo site is currently located in the premises of The Science 
Laboratory, where it is operating on an independent basis. The demo site does, 
nevertheless, make use of the student-flow through Patras University to increase its 
exposure to as many students as possible. The special relationship between the 
laboratory and schools in Achaia County is also used to its best effect to attract 
students to the demo site. 
 
The physical demo site was originally meant to be established in the premises of the 
Science and Education Centre in Patras. There was, in fact, such an extremely 
prominent centrally located building (which had just been renovated to a very high 
standard according to SEC specification) which was available to us at the time of the 
original e-stream proposal. Since then, a legal wrangle as to rights to its usage has 
prevented us (as well as SEC) from using it. The Science and Education Centre is 
currently constructing a totally new large building in Patras area, but this will not be 
available for some time. All centres operated by SEC have a constant flow of students 
coming to visit them at the rate of one new school per day. This means that we 
maximise the exposure of the demo-site to young students, achieving a very high 
number of students having seen the site in a very long time. As schools come 
accompanied by teachers, we also achieve increased teacher awareness to streaming 
technology and its advantages when used in an educational context. This was, in fact 
the reason why the demo-site was first located in the premises of SEC in the town of 
Chalkis where it operated for some time before it was transferred to Patras for 
practical reasons. Such reasons relate to the fact that most researchers connected to e-
stream are living in Patras, and relocating them to Chalkis for extended period is both 
expensive and impractical as most of them also have other professional engagements. 
As the teaching techniques using streaming media are still the object of investigation, 
and a lot of original research is performed in the area of incorporating streaming 
media in normal school-teaching, it is well understood that the full presence of high 
grade research personnel is of great advantage to the operation of the site. This 
necessitated that the demo site would be operating in Patras. 
 
Locating the physical demo site within the Science Laboratory has its own distinct 
advantages. The Science Laboratory trains future teachers, re-educates in service 
teachers, and also interfaces with many different schools. The aim of e-stream was to 
investigate the possibilities of the integration of streaming media technologies in 
normal teaching with groups of students of different ages (e.g. university students – 
teachers to be, in service teachers, primary and secondary school students), as well as 
discovering the potential problems associated with it. 
 
According to the original plan the aims of the demo site were 

- to advance new methods for teaching Science, (mainly Physics Mathematics 
and Computers, but also other subjects)  

- to offer knowledge on the use of modern technologies to understand the world 
of Science  

- to create original and innovative settings in which young people are exposed 
to Science, Computers and Mathematics 

- to develop and test new educational tools and methodologies 
- to serve as a platform in which these teachers are exposed to innovative 

methods of teaching Science, Computers and Mathematics 
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All the above aims are attained with the location of the demo site adjacent to the 
Science Laboratory while none was discounted as a result of its relocation.  
 
At the demo site different ways of using scientific streaming media were tried, 
especially in conjunction with teaching Physics. The decision to use streaming media 
in order to teach science derived from the fact that science is the most difficult, most 
time consuming and least interesting subject especially amongst older students.  
Despite its immense importance, primary school teachers are afraid to teach science, 
and even more so to use the school science laboratory because1: 
• The experiments may fail due to various reasons (bad planning, no sufficient 

preparation etc.) 
• They are very afraid of using electricity in experiments (electric current can be 

dangerous) 
• In some (many) cases, schools (especially primary schools) do not have Science 

laboratories at all 
• Teachers (especially the generalist primary school teachers) are not proficient and 

often do not know at all how to use basic science school instruments in the school 
science laboratory. 

Even if teachers choose to follow the laboratory approach for their teaching, they do 
not have the time to do so. The laboratory approach is extremely time-consuming. It 
needs plenty of time both in helping children to plan and carry out an experiment and 
in testing the students’ knowledge after the end of the teaching process. Teachers have 
to cover the curriculum in a specific number of hours. Indeed, in some countries there 
is a strict ministerial order published, describing how many hours should be devoted 
to each and every chapter of the officially-approved Science book. This leaves to 
teachers very little room to manoeuvre by trying-out laboratory approaches, which 
although demonstrated to lead to deeper understanding, they also consume many 
teaching-hours in doing so. 
 
The research questions for this educational trial were the following: 

- Could it possibly be true that exposing students to some fundamental physics 
concepts through scientifically correct videos will help them to form a 
scientifically correct explanation of the world? 

- Can we teach scientific matters by using scientifically correct texts, combined 
with pictorial material, video, sound, and diagrams? 

- Is this activity less time consuming than having the teacher moving around 
and giving instructions to the students? 

- Will such activities allow teacher to use his time more creatively by devoting 
more time to each group of students, in order to answer questions, and to 
explain and clarify the phenomena observed?  

- Will the students be able to follow these instructions? 
 
The long term target is to persuade teachers to use activities like these in the science 
lab. 
 
                                                 
1 D. M. Garyfallidou, and G. S. Ioannidis  “Development and educational testing of a novel 
educational software to teach energy as a whole: the final educational results”, International 
Conference ICL2005: Ambient and Mobile Learning, 28-30/09/2005, Κassel University Press ISBN 3-
89958-136-9 
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At first existing scientific videos were tried. The educational trial, revealed some 
problems such as the lack of existing good quality streaming media, scientifically 
correct and available free of charge, and the very low “useful educational density” 
for most of them. Therefore in order to solve this problem it was decided to construct 
some short video-clips to test the above mentioned research questions.  
 
All the activities and any teaching within the demo site are performed by specially 
selected teachers who have been given special tuition and/or are highly qualified. 

 
The demo site is open to students of all ages, to teachers, and to anyone wishing to be 
informed about contemporary scientific achievements. Schools visit the demo site by 
appointment, for visits lasting at least 3 hours. Visitors are welcomed by highly 
qualified scientific personnel and are invited to enrich their learning process through 
active, inventive, creative and direct experimentation on many specially designed 
experimental setups.  
 
The educational activities should be adjusted so that they are most beneficial to the 
students. For that reason a limit was set to maximum number of students that could 
simultaneously visit the demo site facilities. This maximum limit was set to about 25 
students applying to classes of common primary school students. Technical reasons 
lead to this decision. It is a fact that it is very difficult to split a primary (even 
secondary) school class into two. The reason for this is that somebody (an adult, e.g. a 
teacher or even a parent) should attend and occupy (creatively) the second group 
which is waiting to visit the facilities of the site, and it is difficult to arrange the 
presence of such a person as there is only one teacher per class and he should be in the 
demo site while the other group visits it. It is also very difficult to have the students 
visiting after normal school-hours. 
Therefore the visits, with the schools interested, are pre-arranged. Teachers are 
normally familiar with the demo site, and agree with the qualified personnel of UoP 
the educational activity which will occur. There was also some introductory 
preparation offered by the teachers prior to the visit to their students, the nature of 
which varies. In some cases they only say to the children that they should expect to 
see and experience something new and ‘important’, while in others, they give a more 
detailed introduction (e.g. you are going to see this, and do that etc). The children are 
accompanied by their teacher during the visit, but during the educational process he 
normally plays a limited part. Specially trained scientists-researchers take over the 
educational procedure as soon as the visitors enter the demo site. The children are 
asked to act freely and to observe-experiment with all that is offered to them during 
the educational activity. In one of them, the students watched a long video while 
educational observations were made regarding the suitability of this procedure. In the 
alternatively type of trial, the students watched the short video clips in the order of 
their choice and they then tried (successfully as it turned out) to reconstruct the 
experiments shown on the video clip. During this process, students were encouraged 
to collaborate and to exchange ideas. They were also encouraged to explain to each 
other what they have discovered, always under the guidance of the teacher-researcher 
in control of the process. The whole educational process is very well thought after 
well in advance and the educational aims are both pre-defined and clear to everybody 
working in the demo-site. A lot of thought has been paid on the tasks and how it is 
best to explain it in different age groups, while special care is paid to satisfy the 
natural curiosity of the children.  
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The demo site was also visited by in-service teachers as well as by university students 
studying to take their degree as teachers. Their visits were organised differently as 
both these groups consist of adults, and they move individually. Therefore, it is easier 
to split them into smaller groups, and schedule them to visit the demo site at different 
times.  
Both teachers and students studying to become teachers visited the demo site by 
appointment. The demo facilities site could be visited by up to 25 students or teachers 
simultaneously. Though, after some trials altering the number of students (or teachers) 
per group, it was decided that for the educational trial, 6 students per group was the 
best compromise. One major consideration for this was that, for the educational trial 
the behaviour of the participants (e.g. the cooperation between them, the easiness to 
use the computer etc.) should be carefully monitored by the researchers. Different 
approaches as to collecting data were tried out, (such as videoing the activity) but 
these were met with limited success as different subjects reacted quite differently to 
the presence of recording equipment (e.g. video-camera) as not all were familiar with 
this procedure. As these were extra conscious of being recorded this introduced a 
possible bias to our measurements, something we tried to avoid at all cost. In fact 
extra care was taken throughout to minimise all systematic errors during the demo-site 
testing. With only 6 teachers/ university students per group, one or the teachers-
researchers was observing the activity and taking notes about students’ behaviour, 
while the other was facilitating them to complete their tasks. 
 
Therefore, the students (and teachers-to-be) were entering the Demo site in groups of 
6 students per group. The demo site visit lasted 3 hours for each group. The students 
or teachers were invited to watch 15 video clips depicting scientific experiments 
dealing with air pressure. Then they were encouraged to collect the necessary 
equipment and materials, and to perform the experiment. The last step was to ask the 
teachers (and university-students) to explain the phenomena observed in their 
worksheet, in just the same way as they would do when teaching their own students. It 
is perhaps important to note that as these videos were incorporated in a learning 
environment, all the relevant theory was offered in the software provided. The reason 
of the exercise with the worksheet was not to repeat the theory but to explain the 
phenomena using simple words in a didactic way. 
 
Demo site facilities were also set up temporarily in some schools which, although 
they wished to participate in the activities, they were located far away from Patras, so 
that a school visit to Patras was impractical. In these occasions, the UoP – demo site 
specialist teachers-researchers moved to these different towns, to perform the 
educational activities. 
 
By all means, therefore, the demo site establishment offers a very quick 
dissemination. It serves not only all the students of quite a wide area (i.e. within a 
geographical area allowing for a one day excursion-visit to the demo site), but it also 
offers a quick dissemination to the schoolteachers of this and perhaps even wider area. 
We expect this wave of teachers visiting the physical demo-site facility to act as 
“spiritual salesmen” within their area of their professional contact (e.g. other teachers 
in their school, professional acquaintances etc). 
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1. Using existing media in teaching  
(Implemented by Andreas Grigoropoulos, with primary school students 11 years old 
supervision Dr. George S. Ioannidis)  

 
Media residing in the e-stream server were used for this educational trial. The students 
had to visit the Demo site at the University or Patras to see the video. School labs 
normally have an ISDN 128 connection to the internet, and therefore, it was 
impossible to see the videos residing in the e-stream server, since most of these videos 
are shown only in better (quicker) net connections.  
We should state here that the implementation of this teaching procedure represented 
the first research trial and, therefore, the international practice in Science education 
was followed. It was essential to measure what students learned when following the 
novel teaching procedure. Therefore the procedure had the following steps: 
 
2.1. Pre tests  
On the first step the pre-test was given to the students, in order to identify what the 
students already knew about the subject they were going to be taught, or experience 
during their learning practice. Although this step could be omitted for primary school 
students (10 year olds) because the formal teaching of science starts at that age, it was 
decided not to do so. Children form their first ideas about scientific issues at a very 
early age. This is the result of their curiosity, as well as their exposure to the mass 
media. Children have assorted knowledge, but the vast majority of their information is 
not specialised knowledge of the kind learnt at school. It is a rag - bag of items that 
may refer back to episodes or conversation, family sayings, or even to advertisements. 
The pre-test will reveal student’s knowledge, as well as their ideas about the subject. 
This should take place a few days before the teaching approach. The analysis of the 
data, revealed the students’ knowledge, and helped the teacher/researcher plan the 
next step (introduction and prerequisite knowledge)  
 
2.2.  Introduction 
At this stage the students had to be prepared and motivated on the theme. Also the 
basic core of prerequisite knowledge should be taught to the students. This stage 
could have a long duration if the basic concepts have to be taught from scratch rather 
than be reminded. It is even more so for primary school students.  

 
2.3.  Group formation  
For the innovative teaching class (e.g. the “trial” class), students were divided into 
small groups of 2-4 people. It should be noted here that the optimum number of 
students working in front of a computer is two. When in larger groups, problems 
regarding communication were observed (e.g. too much noise because the distance 
from each other is greater), and co-operation (e.g. who will operate the mouse), as 
well as space problems (e.g. everyone should have a clear view on the screen, table-
space to spread the worksheets). The distribution of the students into the groups was 
done before entering the computer lab. It was proven better practice to allow students 
to choose their mates, although this often results in uneven groups: the “stronger” 
students may stick together leaving the rest to make their best. The aim was to let 
students learn by following their own pace. Therefore, uneven grouping was not 
considered a problem. On the contrary, special care was given to prepare and provide 
the “strong” students with additional worksheets to occupy them as well as to satisfy 
their natural curiosity. 
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2.4.  The new teaching approach  
The actual teaching took place. Students watched the film and then tried to complete 
their worksheet. Students should pick the useful information out of the videos (and 
perhaps additional information from links offered either by the teacher or the VOD 
service). 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. Even 
with worksheets, the primary school students tried to answer the questions according 
to the formal way they are familiar with in traditional teaching. 
Students were afraid to express their ideas. They prefer to either copy the whole text 
(from the subtitles) and to offer this as an answer to the question posed to them, or ask 
the researcher for assurance. In addition, children rarely ask for an explanation, even 
if they face words or terms they were not familiar with.  
   
2.5.  Making provisions, explanations, applications. 
The teacher gave the students certain situations (or phenomena) and provoked them to 
foresee or explain what happens using the conclusions that the class reached at the 
previous stage. Also the teacher could ask students to think of further applications of 
the knowledge gathered (either in everyday life or fictional) 
  
2.6.  Post test  
A few weeks after the activities the post test were given to the students to measure the 
remaining knowledge. This took a school hour, but it was necessary, because this is 
the way to evaluate the success of the new teaching approach. Data analysis follows. 
The comparison between the pre and the post-test will show the educational 
evaluation of the new teaching approach. Serious assessment of the level of success of 
the teaching approach would ensure corrections and alterations so as to optimise the 
results next time round. We are currently at this stage. Post test of a few students are 
collected. The analysis revealed some important problems concerning the subtitling 
system, and therefore, the trial is stopped temporarily, till some improvements and 
assessments will be made.  

2. Problems encountered  
During the educational trial the following problems were encountered:  

- The first problem was the video encoding. Most of the videos do not play 
reliably (or sometimes not at all) with an ISDN 128 line, which is often the 
case with schools in Greece. Students should either visit the Physical Demo 
site, or else they cannot use such a learning activity. 

There is a need to re-encode the videos offered in the media on demand system. Many 
alternatives for the same video should be offered like both multiple bit rate and also 
variable bit rate. An alternative would be to encode in many different rates (for fixed 
rate encodings). In this case, one could offer a different encoding for a target – user 
who only had an ISDN line, or just unreliable connection in terms of bandwidth. In 
such cases, only a small part (e.g. 8 KHz) of the bandwidth should be reserved for 
audio encoding, instead of the really generous portion (e.g. 64 or 32KHz stereo) width 
is reserved in case of broadband. (This point is especially true if there is only human 
voice used in the video, as this only needs a very narrow frequency response by its 
very nature).  
Somehow, our experience was that the situation with the encodings offered went 
substantially worse from the time when more languages were introduced in the video.  

- The subtitles were in a “separate” window, bellow to the video window. This 
system can improve a lot by a redesign. We think that the distance between the 
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image and the text is too great for the students to switch back and forth 
comfortably. (The eye gets tired by continuous movement, and the students 
miss a lot of the action inside the picture, in the process). We would suggest to 
redesign the screen so that the letters are “inside” the picture area or to have 
windows that can vary in size.  

- If the video is presented in full screen mode, the subtitles disappear altogether. 
This should also be fixed in a future redesign of the size and placement 
different “windows” that appear on the screen. Some “windows” could even 
be superimposed on each other on the screen. 

- The timing of the appearance of the text is crucial to be precise and exact. In 
addition, the length of time the text appears should be long enough for the 
student to read and still be able to follow the image that keeps changing. This 
was not always the case – a lot of experience (and time and effort) is needed to 
adjust that, apparently. 

- Another outcome is that all translations, especially for scientific videos, should 
be done by experts of the subject with an excellent command of both 
languages. (Professional translators normally do not understand the subject, 
and the end-result is full of scientific mistakes or nonsense).  

- The use of forward and backward “keys” resulted in long delays. There is a 
clash of interest here, having to do with the local buffer used by the media 
player in the user’s computer. This size is controlled dynamically (and 
automatically) lately, but the fact remains that if a large buffer size is used at 
that moment, the “inertia” for any type of response to user commands 
increases. In cases of erratic network (or even server) response, the time 
required to wait to see the desired effect becomes indeterminate. 

- When using the “pause” button, the effect was that the whole procedure 
stopped, and students had to restart 

- The videos produced (or used) should try to have higher “useful educational 
density”. For example, in one of the videos, the last section of the video was 
“propaganda” trying to persuade students to study science (a noble aim but not 
the way to achieve it, we feel). 

- For the purpose of science education, short videos (e.g. video clips or just a bit 
longer) seem to mix better with normal school practices, we feel, than long 
videos that require concentration for a long time. 

- Having students working with streaming media, results in a certain amount of 
noise in the laboratory In case loudspeakers are used, chaos results. If 
ordinary headphones are used, students shout to each other (so that they can be 
heard) or they stop communicating thereby ending their cooperation - 
something to be avoided. This could be solved if students work in pairs, 
wearing “open type” headphone each, so that they could hear each other, 
while listening to the audio track of the streaming medium. A cheaper (or just 
a make-do) alternative to this, would be the use of one earphone in the ear of 
each student, achieving effectively the same albeit in an artificial manner. 

 

3. Educational observations: 
A problem with a different origin was actual noise in the lab. This was because the 
number of students in the lab was large (a total 20-25 people at a time), and the video 
had an audio soundtrack with some type of narration. The classes were composed of 
20-25 students. This means 7-10 groups of students, each of them in front of a 
different computer listening to a different part of the video. Under these 
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circumstances, it was very hard to concentrate. This problem is more severe in an 
ordinary school lab environment because school labs are normally housed in an 
ordinary room with hard surfaces on walls that do not absorb noise. 
 
Although the video was in a foreign language and students could simply lower the 
volume level, as they normally just needed an aural or audio cue on who is talking, 
the students appear to compete against each other, which groups’ loudspeakers will be 
the loudest and “silence” the rest. On the other hand, sometimes music can be used as 
background in educational videos with very good effect (e.g. improved efficiency, 
improved learning as measured by research performed). Somehow we could not stop 
thinking that it would be helpful if the videos had two soundtracks, one devoted to 
background sounds and music and the other devoted to language narration. One could 
do that for new productions even if one had to sacrifice stereo sound in the process 
(i.e. left channel for background sounds). As regards the use in the lab, headphones 

could provide the answer, but then the students would face difficulties in the 
communication between them in case of “closed type” headphones. We therefore 
propose the use of “open type” headphones, and in case of 2 or 3 students watching 
the same console, there should be a provision of different sound levels for each pair of 
headphones to suit individual hearing preferences. 
 
During lab time, we also observed the different groups of students to be speaking with 
each other, mostly making comments about the video. 
 

4. Using short clips for teaching science.  
(Implemented by: Spilios Antonopoulos, Despina Garyfallidou, and Athanasios 
Tsiokanos, and supervised by Dr. George S. Ioannidis) 

As already mentioned there was an acute lack of existing good quality streaming 
media, scientifically correct, available free of charge and with high “useful 
educational density”. As already mentioned the first results of the first educational 
trial revealed some serious problems concerning the subtitling system, as well as some 
problems with the encoding (the trial could not be implemented at schools as it was 
decided) and therefore, this trial stopped temporarily, till some improvements and 
assessments will be made. The only choice left was to create our own videos with 
great cost in time and effort, and use them in the physical demo site to teach science 
(i.e. pressure) to children, as well as to students (future teachers), and also during 
teachers’ re-training programs. An educational evaluation took place (the research is 
still going on).  

The research questions of this (second) trial were the following:  
1) Could it possibly be true that exposing students to some fundamental physics 

concepts through scientifically correct videos will help them to form a 
scientifically correct explanation of the world?  

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? 

4) Does this approach saves time for the teacher and therefore lets him/her deal with 
more essential things than instructing the students how to perform the experiment 
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e.g. explaining the theory, facilitating the students work, and allocating more time 
to each student group.   

5) Will students be able to follow these instructions? 
6) What type of reactions students had towards the new teaching approach.  
7) Will the students followed this new teaching approach achieved a better 

understanding than the students that were taught the same subject in a 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.  

 
All videos used in this trial were made by research assistants of The Science 
Laboratory available on the web at: users.sch.gr/spilios. This were tested (the research 
is still going on) with students of different ages at the Physical demo site in Patras. 
All of them (15 pieces of videos with scientific experiments) were small videos (1-5 
minutes each) dealing with the air pressure. The equipment used to perform these 
experiments is simple, inexpensive, and widely available (e.g. balloons, plastic 
bottles, glasses, paper, etc) so that they can be replicated in a school lab or even in the 
class showing results that are unexpected and surprising (at first), in order to attract 
interest. The students visited the Demo site, had to imitate the experiment shown in 
the clip. There is additional accompanying text, available only in the Greek language, 
explaining the phenomena observed. The videos however can be used by teachers that 
do not understand Greek. This is because the video-clips are simply presented with 
very little wording, and are understood by the teachers and the students 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 
the videos is simple and within the abilities of ordinary school teachers therefore, 
even without any accompanying theory, the teacher himself can provide the 
explanation.  
 
This is the first trial to use videos containing instructions for scientific experiments, as 
an “instructor” to the students. For that reason, the knowledge remaining to the 
students when this teaching procedure was finished (experimental group) was 
compared to the one achieved using traditional teaching (control group). To achieve 
this, all the internationally accepted practices when doing research in science 
education were enacted. Careful questionnaire design (related to the content taught), 
with clearly stated and specific questions was very important in order to avoid 
systematic errors.  
 

The videos were uploaded to the School of Education server and were used in the 
physical demo site to teach science (i.e. pressure) to:   

1. University students (future teachers)  of the School of education  
2. In service teachers following re-training courses and 
3. Students of local schools.  

 
It worth mention here that the total number of people visiting the demo site is really 
big, but not all of them took part in the educational trial, as it was impossible to carry 
an educational evaluation with more people due to several reasons.  

- It was very difficult to address active teachers a few weeks later asking them 
to fill a questionnaire 
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- The data acquisition and processing requires qualified personnel. The bigger 
the sample becomes the more researchers needed. It should be mentioned here 
that the subjects participated in this trial were divided into groups of 6 people. 
Every group spent at least 3 hours in the physical demo site while two hours 
more were needed for the pre and post test.  

 
After thorough consideration, it was decided that the number of people that would 
participate in the full educational trial would be 225, but as the trial is still going on, 
data from only 43 participants of the traditional teaching and 31 participants of the 
computer based learning environment are fully processed and will be presented here. 
The rest of the data, as soon as they will be processed, will be presented in 
international conferences. During this implementation the following steps were 
followed:  
 
5.4.  Pre test and formation of the two groups of students.  
 
On the first step the pre-test was given to the students, in order to identify what the 
students already knew about the subject they were going to be taught. Taking into 
consideration the results from this test, the UoP personnel distributed the students 
participating into 2 groups. The “experimental group” used the computer based 
learning environment, while the “control group” was taught the same subject with 
traditional methods. Special care was paid to make certain that the students on both 
groups  had more or less the same level of knowledge, same background etc., in order 
to avoid bias. 
 
5.5.  Introduction 
Students are not familiar with the new teaching method. Therefore the “experimental” 
group of students had to be prepared. Lab assistants explained to them what they had 
to do, and how they were going to work, answered students questions about the 
method, and made sure that students understood the new way of teaching and 
learning.  
 
5.6.  Execution of experiments-observations 
Both groups had to perform the same experiments, and both groups received the same 
information, but in a different way. Students of both groups, worked in sub-groups of 
8 people in order to perform the experiments. Students were allowed to form 
themselves the 8 people sub-groups. This often results in uneven groups: the 
“stronger” students may stick together leaving the rest to make their best. On the other 
hand, letting students form their team means that the members of the team are friends 
and therefore it is easier for them to communicate and cooperate with each other. One 
of the aims of this educational trial was to let students learn by following their own 
pace. Therefore, uneven grouping was not considered a problem. On the contrary, 
special care was given to prepare and provide the “strong” students with additional 
worksheets to occupy them as well as to satisfy their natural curiosity. 
 
The two groups of students performed the experiments.  

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

- The “experimental” group used the computer based learning environment. 
They had to see the video and the links to the theory, gather the information 
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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 had to fill the same worksheets. Students are so used 
to work with predefined tasks that without the worksheets students were uneasy, and 
confused, and did not know what to observe. 
The traditional teaching took place first, followed by the streaming media 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. 
 
5.4.  Discussion  
An open discussion with the lab-assistants – researchers, followed. In this step the 
basic core of knowledge students should had acquired was revealed. The teacher made 
sure that this basic core of concepts is well understood by the students. In this stage 
the teacher gives the students certain situations (or phenomena) and provokes them to 
foresee or explain what happens using the conclusions that the class reached. Also the 
teacher could ask students to think of further applications of the knowledge gathered 
(in everyday life or fictional) 
  
5.5.  The post test.  
A few weeks after the activities the post test were given to the students to measure the 
remaining knowledge. This took an hour, but it was necessary, because it was the only 
way to evaluate the success of the new teaching approach. Data analysis on the post–
tests follows. The evaluation will be based on questions testing the knowledge that all 
students (both the ones used the streaming media and the ones learning with the 
traditional way of teaching) should have acquired. The educational evaluation of the 
computer based teaching approach emerges from the comparison between the two 
groups’ post tests results. Post test of a few students were already collected, and the 
first results are available. These first results show that there are no significant 
differences between the 2 groups, and therefore, well designed computer based 
learning environments (steaming media clips, combined with text, audio etc) could be 
used successfully in the teaching of science. 

We should stress here that the videos can be used from anyone interested to use 
them free of charge. This was done in order to lure teachers and students to visit the 
site  again (and perform the experiments in the classroom, or even at home).  

 

5. The data analysis 
 
As already mentioned in this educational trial it was decided to have 225 participants. 
But the educational trial has not finished yet, and therefore, only the data acquired 
from 43 students followed the traditional way of teaching and from 31 followed the 
computer based learning activity will be presented.  
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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 UoP). 
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 2.00%, 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.   
This led to meaningful results being extracted from the data.  
In those of the questions in the questionnaires, where the students could choose more 
than one answer, it is possible for the sum of the percentages to add-up to something 
above 100. 
 
6.1.  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. 
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(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.  
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Red triangles represent the control group (traditional way of teaching) and blue rectangular 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.  
 
6.2. 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 communicating vessel principle. 
(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 rectangular the research 
group (computer based learning environment).  

Figure 2. 
 
Again there are no significant differences between the experimental and the control 
group.  
 
6.3. 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.  
(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.  
 

A 

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

Figure 3. 
 
No significant differences between the two groups could be observed. 
 
6.4. 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 rectangular the research 
group (computer based learning environment).  

Figure 4. 
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We observe the control group to be more to the point. Choose the best solution 
between (a) and (b) which obviously mean that children 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. 
 
6.5. 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 (milibar) 
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Red triangles represent the control group (traditional way of teaching) and blue rectangular the research 
group (computer based learning environment).  

Figure 5. 
 

The first observation is that none of the participants choose any of the totally wrong 
answers 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.   

 
 
6.6. Question 6 
The term “pressure” means:  

(a) Force multiplied by distanced traveled          
(b) Force  multiplied by surface area                   
(c) Force divided by surface area unit                   
(d) Force multiplied by velocity                            
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(e) Strong force                                                    
(f) It is an alternative way of expressing the term “force”      
(g) Other, Please specify: ........................................... 
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Red triangles represent the control group (traditional way of teaching) and blue rectangular the research 
group (computer based learning environment).  

Figure 6. 
 

The percentages of the two groups are compatible.  
 
6.7. 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:...................... 
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Red triangles represent the control group (traditional way of teaching) and blue rectangular the research 
group (computer based learning environment).  
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Figure 7. 
 
It seems that the experimental group managed better in this question. A 69.8% (± 
7.36%) choose the correct answer (a) while the control group is divided between 
choice (a) the correct one and (b). A 51.6 (± 9.34%) chooses the correct answer while 
a 41.9 (± 9.23%) chooses the wrong answer.  
 
6.8. Question 8 
Choose the correct answer. 
b) On the moon and on the planets without atmosphere we 

cannot transfuse liquids using a siphon. 
True False 

c) 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 

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

day.  
True False 

f) Air pressure on a high mountain (e.g. Everest) is very high. True False 
g) High air pressure means good weather.    True False 
h) 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 rectangular 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 video sample.  
 
6.9. Question 9 
What does mercury, in a mercury barometer, read at sea level? 

(a) 76 m 
(b) 760 mm 
(c) 2 m 
(d) 9.81 m 
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(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 rectangular the research 
group (computer based learning environment).  

Figure 9. 
 

There are no significant differences between the two groups of students. 
 
6.10. Question 10 
Little Helen puts a balloon inside a bottle. She places the opening of the balloon  
around the bottle neck (therefore 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 rectangular the research 
group (computer based learning environment).  

Figure 10. 
 
No significant differences between the 2 groups are observed. 
 
6.11. 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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Figure 11. 
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The experimental group managed better in this question. A percentage of 79.1% 
(±6.59%) while only a 58.1 (± 9.23%) from the control group offers the correct 
answer. The rest of the experimental group a percentage of 18.6% (± 6.33%) 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: 
The first observation is that students responded well to the new teaching approach. 
They were able to follow the instructions given them on the video to perform the task 
(the experiment) assigned to them. 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 
correct texts, combined with selected pictorial material, well designed videos, sound, 
and diagrams can be used to teach scientific matters. This approach saves teacher’s 
time and therefore lets him/her allocate more time to each group of students. 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.  
 

7. What students gain:  
There are many different ways that ICT can be used in a classroom.  The activities 
that are most beneficial for the students are those that require small groups of students 
working together in order to accomplish a certain task. In such an activity, students 
should develop communicative and collaborative skills, in order to fulfil the task 
assigned to them. Students would learn to judge their own work and finding arguments 
to justify their opinion. They would also learn to hear their classmates and evaluate the 
arguments presented.   
 
It is obvious that these abilities will not be achieved instantly. Children, and especially 
the younger ones, no matter what type of question they face, will try to answer 
according to the formal way they are familiar with, from traditional teaching. Children 
have also difficulties in concentrating to a text, even when the text is pretty small. 
Younger children have problems in understanding written text, and have not yet fully 
acquired 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 prefer to copy 
the whole text and to offer this as an answer to the question posed to them, or 
alternatively ask the teacher for assurance. In addition, children rarely ask for an 
explanation, even if they face words or terms they are not familiar with. 
 
Teachers should have in mind all the above, when starting with ICT learning 
activities. At the beginning, easy to fill worksheets should be provided to the students. 
As soon as the students become familiar with the new teaching approach and the 
easiness with which they can search the computer-based learning environment to find 
the information they need, the tasks may become more complicated. The ultimate goal 
is to assign a certain task to each group of students and let them search certain web 
pages to collect information; some questions will then need to be answered, or short 
essays to be written. Such groups of students may be either (a) competing against each 
other (e.g., who is going to get better results or write the best essay) or, alternatively, 
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(b) they may explore slightly different aspects of the same topic. In this latter case, 
they are complementing each other, and adequate time should be given to each group 
to present to the others (in class) what they have discovered. The act of presenting 
one’s finding is not trivial for the child and it advancing his knowledge on the subject, 
his communicating skills, as well as his self-confidence.  
 

8. Teacher and students constructing their own resources: 
problems expected to be encountered 

As already mentioned the videos used in this educational trial were made by “The 
Science Laboratory’s” personnel. This helped us to reveal the difficulties that would 
be faced by a teacher attempting to construct his own media and use them as teaching 
material.  Teachers wishing to construct and use their own media are advised to pay 
special attention to the following aspects1. 

 

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. 
If the object of the video is to film an archaeological site, a school trip, a building, or a 
town, video taking tends to be much simpler. In case one wants to make a clip to be 
used for science teaching though, the objects we want to show are normally a lot 
smaller, often much less than half a meter in length. One needs to fill the frame (to 
show the detail) for most of the time during the film. To do that, 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 point 2, below). 
 

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 difficult that becomes 
very much 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. 
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Observe the two pictures above. In the picture on the left side we can hardly see the 
poles of the battery, while unnecessary info (e.g. the trousers of the performer) are 
included, something potentially distracting. Notice that to avoid unnecessary 
distraction the cover of the battery (bearing the name of the manufacturer) has already 
been blanked-off. In the right hand side picture, the poles are clearly visible. Both 
pictures were taken under the same lighting conditions (day light). If the whole 
performer was visible in the frame, (as it is often the case in “educational” videos due 
to several reasons e.g. it is much easier to shoot), we would hardly have been able to 
see the small light bulb. 
 

3. The time scale of the scene (i.e. if what we want to show has very short duration 
or not). It is obviously a lot more difficult 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 needed. 
 

4. The speed of the object to be video – recorded. A science or technical video film 
might want to show an effect which happens quite fast. In such case, the video image 
might not be recording fast enough; alternatively if the compression is not performed 
using a sufficiently powerful algorithm (see chapter 2), the important object of the 
film will be fuzzily recorded or will physically not show at all. When one needs to 
show a rapidly moving object, one is in a similar predicament. If he uses a still camera 
shot, (i.e. the camera does not move) then the object seem to be moving so fast that 
we face the same problems as above (fast event). If alternatively, he chooses to follow 
the object by panning the camera, he will be facing image stability problem, as this 
requires experience to achieve. 
 

5. The previous experience already acquired by the people taking the video: it is 
quite obvious that inexperience students when unsupervised will face lots of 
difficulties in comparison to experience technicians or teachers. The same applies for 
inexperienced or un-trained teachers. 
 

6. The ultimate factor is the final quality of video one is aiming at. For a better 
quality video, the standards should be kept really high. For something to show to 
friends and colleagues, almost anything will be good enough. 
 
In general, there are easy subjects and difficult subjects to video-film. For the difficult 
ones (which, unfortunately, are the most powerful didactically) the problems are 
compounding, and they are therefore best to be left to the experts.  
 

Teachers when creating their own media should pay special attention to the 
following issues:  
1. In case they film a scientific experiment, the materials and scientific equipment 

to be used should be collected and tested beforehand. This step is considered 
crucial. Multiple sets of the materials/equipment that will be used are absolutely 
essential (e.g. batteries, lamps, materials that might be cut down, burned, or 
destroyed during the experiment, experimental tubes etc.)  

2. The video-shooting equipment should be tested in advance, and the person using 
the camera should have pretty good knowledge of the capabilities and 
limitations of the camera. Using the camera manual and performing experiments 
in front of the camera will increase dramatically the time needed. A second 
camera is recommended for redundancy reasons, especially if the aim of the 
video is an outdoor activity that could not be repeated e.g. a special ceremony, a 
fashion show, a sport event etc. Multiple sets of tapes or other storage devices, 
lights (if required) and batteries are also recommended.  
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3. For scientific experiments special care should be paid to small details such as 
the background, the surface on which the experiment takes place, but also to the 
hands of the performer (rings, watches, long nails with strange colours etc.) may 
attract the “eye” and shift the viewer’s attention from the experiment to 
something irrelevant. 

4. Normally the LCD screen on the video camera shows a slightly smaller frame 
than the one stored on the tape/PC, and in addition to that, there may be 
“parallax” problems associated with close distances. Connecting the camera to a 
nearby PC is the best option to avoid this, especially if we are dealing with 
smaller objects such as in scientific experiments. If we do not do so, things 
irrelevant to the experiment might appear in the video and distract the child’s 
attention. A video editing program can be used to crop such “noise”, but this 
increases the time and the effort devoted to the editing phase. This direct-to-PC 
solution could be avoided for outdoor shooting due to various reasons: mostly 
because the size of the subject is normally much larger, the distance greater, and 
the background is not that distracting. Practical mobility and safety 
considerations (i.e. having to move around carrying an operating laptop 
connected to the camera) are additional reasons. 

5. The camera should be kept very steady.  A heavy and steady professional 
tripod” is recommended for this purpose. 

6. The camera is best to be operated via remote control, in order to avoid any small 
movements and vibrations during the time of video capture (even if we handle 
the camera with care). This also allows the same person to be both the performer 
and the “shooter”. 

7. If the performer and the “shooter” are different persons and the video shooting is 
an indoor activity, such as a scientific experiment, that is going to take place in a 
small confined space, a second screen will be needed to allow a full view of the 
frame captured to both people (the performer and the shooter).  

8. As already mentioned, when shooting scientific experiments, professional 
lighting equipment is required. It might be proven that setting up the lighting 
(e.g. avoiding shadows etc.) is a time consuming activity. 

9. The camera if possible (e.g. indoor activities) should be set to the mode that 
allows saving the video to the tape and simultaneously sending it to the PC. That 
achieves the simultaneous production of a PC file as well as a tape file (for 
redundancy). 

10. The camera should have a high resolution and the connection to the PC should at 
least be going through a firewire interface. The resolution can be dropped at the 
final step (editing and compression) but the only way to add details, is to re-
enact the experiment. 

11. Setting up the lights, PCs, Tripods, Cameras, find the right shooting position etc. 
is a time consuming exercise, and even more so if the teachers and students are 
inexperienced. 

12. Speaking of scientific videos, it is best not to attempt the videotaping as one 
continuous take (i.e. one continuous shot). The probability to get the narration 
recorded correctly while shooting is very low. This probability might increase if 
the text for the narration is prepared in advance and a second person reads it on 
an external microphone (if the camera allows it) while the experiment is being 
performed. We, therefore, prefer multiple takes (shots). Video editing is needed 
afterwards, of course, for fixing the details. 
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13. For the video editing a modern computer is recommended. (The larger the 
available RAM and larger the free disk space available, the better. A second 
computer disk dedicated to the video is also recommended.) 

14. When talking of non-scientific videos, the videotaping can be achieved on one 
take (i.e. one shot); anyway, a real life event such as a fashion show, a sport 
event, or even a lecture etc could not be repeated for us. A second camera and 
external microphones may be very useful in this case. 

15. If the subject videoed is composed of several steps, it is recommended to shoot 
it step-by-step, and gradually store each scene in a different file. This will help 
in the editing stage as we deal with smaller pieces; concatenation is easily 
performed in the end. 

16. Moreover, when recording a scene that is performed especially for the purpose 
of video-taking, more time should be planed for. For scientific and technical 
videos both the video taking and video editing process can be very time 
consuming. 

 
Decisions such as which video editing program will be used, which video 

resolutions will be eventually used when streaming etc are best to be considered as 
early as possible. 

 
The next step is video editing and the synchronisation with the narration. 
The translation of the narration to a different language is another very difficult 

issue.  
 
 

9. What technical knowledge should teachers wishing to implement 
ICT in their class have?  

 
Teachers wishing to implement ICT in their classes should have a certain level of 
understanding of computers, if not to be computer literate2. They should be able to 
understand certain issues, such as: 

- The function and role of microprocessors 
- The distinction between hardware and software 
- Basic aspects about the structure as well as the function of computers 
- The role of operating systems and basic functions of them. Teachers should 

know some basic issues such as how to change the date/time, how to install 
and uninstall a program, where they can find the components already installed 
in their computer, how to set up an e-mail account, and how to use the built-in 
help of the programs 

- The distinction between an operating system and application software 
- Basic algorithms and an introduction to programming are also considered 

essential in order to demystify the way computers “think”  
- The different parts of hardware and their function. This will allow teacher to 

understand the capabilities and limitations of the PCs in a computer lab. It will 
help them to evaluate a certain computer or an advertisement of a “special 
offer”, as well as to identify the components and peripherals that are really 
necessary, when purchasing a computer 

- Basic concepts about networks (local area networks and wide area networks, 
Internet, wireless networking) and the flow of the information. This will help 
them to understand how the computers in their lab are connected to each other 
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and to the WEB. It will also helps them to understand how a net connection 
works and the differences between the different types of available connections 

-  Basic security issues: what a virus is, what a firewall is and how they work, 
what cookies are, as well as the necessity of backing up the work done. 

- Basic ICT vocabulary, so that they can communicate with a technical support 
center.  

- Apart from all the above, teachers wishing to construct their own media, 
should also have some basic knowledge about video capturing and editing 
(although editing is not absolutely necessary for small clips).   

 

10. Conclusions  
The first outcome of this educational trial concerns the question of how much 
“educational” the existing streaming media material is, so as to be appropriate to be 
used in class. It is observed that the videos used in class (or that will be produced to 
be used in class) should have a significantly high “useful educational density”. From 
our demo site experience this is not the case for a large proportion of the videos 
available. Our point is the following: school time is “prime time”, as opposed to 
“relaxing time” which is like when you watch TV at home. Educational information 
existing within a 10-minute or 30-minute video may be fine for home use, but it is too 
diluted for classroom use. If one (e.g. a researcher or a teacher) could use a video-
editor (on-line or otherwise) one could increase this “educational density” to an 
appropriate level. But this is a truly creative process and can only be done if a 
researcher or teacher exercises a high level of judgement - not always an easy task. 
 
In the end, the most important question arising to one’s minds is: “what constitutes 
educational material and what does not”? Currently the only judge of that is the 
ultimate educational judge which 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. There is none of that, at the 
moment. 

Educators and teachers in general should be very wary about the material they use 
(especially if it is longer than a 10-second clip). Points to be included in the 
educational evaluation for such (longish) videos are: 

(a) The quality of information contained (if it exists) from a scientific (or 
content) point of view. It is also imperative for the videos not to offer 
arbitrary ready-made opinion (e.g. from pressure-groups etc): Education is 
synonymous to free-thinking, and is incompatible with indoctrination ! 

(b) The type of educational approach inherent in the (longish) video film. 
The total object of such educational evaluation is far-reaching, and the process is 

quite complex (especially as it also involves many other aspects, additional to the 
ones mentioned above). 

 
There is, of course, another category of videos which are not normally available free 
of charge. These are videos (professionally) planed, and produced specifically for 
educational or training purposes, and which normally are of a higher technical 
standard than just documentary material which is what was mainly referred to, above. 
We are referring to a vast library of training and education videos and films produced 
since the 1950 in numerous countries (BBC and National Geographic easily come to 
mind). The production of this material was funded by various organizations and 
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governments. Some of this older (and often extremely good) material has been 
digitised already, and is available in various forms but not necessarily over the 
internet. It is, perhaps the time, to have these videos in “virtual libraries” available to 
schools either for free or at a minimal cost. We feel, nevertheless,  

 
In terms of educational usefulness it has been observed that, at least for the purpose of 
science education, short videos (e.g. video clips or just a bit longer) seem to mix 
better with normal school practices than long videos that require concentration 
from the part of the student for a long time. It was observed that the short video-clips 
with some scientific experiments were very welcomed by primary school students. It 
was easier for them to mimic what was shown in the clip that to follow verbal or 
written instructions. On the contrary, it was much more difficult to gain the interest of 
the “control group” students, which instead of watching the lab-instructor they 
appeared to be playing with the apparatus they were going to use in the experiments. 
 
The demo-site personnel decided to produce the video clips used in these educational 
trials, mainly due to a scarcity of suitable video clips. This process leads to the next 
outcome, which addresses the question of how practical it is for an individual teacher, 
or even (as an extreme case) a group of students, to produce their own media. This is 
not an easy task, and the difficulty of the exercise depends highly on the type of 
educational video clip that one is trying to produce. 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. Also, the amount of attention 
required by a student so as to comprehend a scientific video is at least an order of 
magnitude higher than the one required in order for him to gain “useful cultural 
information” in somebody else’s culture. Therefore, the subject matters, and in this 
case it matters a lot. 
Judging the effectiveness of the video production exercise, we should to add here that 
the production of the video clips, although time consuming, is only 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 that the young 
students reacted quite well to the teaching approach tried, we believe that 
(educationally) it was worth the effort.  
 
In the future, it is expected that as the available internet bandwidth increases, more 
and more of educational material will finally become available, and the problem will 
shift, from producing the medium to finding an appropriate educational medium or to 
detecting a part of the movie that may be of some educational use and making a 
(short) clip out of it, discarding the rest. For example an introductory medium about 
Africa might be useful to Geography lesson, but it might also contain some animals 
that live there, and therefore these scenes might be useful to Zoology lesson etc. This 
searching, evaluating, and discarding process, has to be done in a systematic way, 
resulting in one or many media libraries with the media categorised by thematic 
areas, and carrying indexes, and each medium carrying meta-data describing its 
content. Students (or teachers) can then be expected to search the index of such 
libraries and /or the abstracts of the clip itself to find something suitable for their 
learning-purpose. What cannot be expected from the individual teacher to undertake is 
the searching (by viewing) into long archives with the hope of finding something for 
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the next day’s lesson. Unfortunately, this procedure (viewing and evaluating the clips) 
is a laborious and time-consuming process, which can only be done by well-qualified 
people, which know both the subject and the learning processes pretty well. 
Consequently, some of the research-educators active today should perhaps re-evaluate 
their stance as to whether or not it is below their dignity to deal with such mundane 
matters as educationally evaluating already existing videos. A group of such 
research-educators (from the education department of a university, for example), each 
one with his own speciality, should be able to do a much more thorough job than any 
individual would ever hope to achieve. 

 
Other outcomes from the demo-site experience are technical, the first one referring 

to the type of encoding used in streaming media servers. Communication bandwidth is 
increasing, but broadband is by no means common in all schools today. Many 
alternative encodings for the same video should be offered, like both multi-rate and 
variable bit rate. An alternative would be to encode in many different rates (for fixed 
rate encodings). In this case, the number of potential users (e.g. schools) would 
presently increase. 
 

Another technical outcome from the demo-site experience refers to the subtitling 
system, which needs special care. The subtitles used as standard by the TV (i.e. with 
the subtitles appearing “inside” the video’s window), is still the optimum. Users are 
used to that, the eye does not get tired by continuous movement, and the students do 
not miss a lot of the action inside the picture. Besides, if the subtitles are “inside” the 
video’s window, they will be available in all possible ways of viewing, e.g. full screen 
mode, or smaller screen. Last but not least, the timing of the appearance of the text is 
crucial to be precise and exact. In addition, the length of time the text appears should 
be long enough for the student to read and still be able to follow the image that keeps 
changing. 

 
Technical is also the outcome concerning the setting-up of the local buffer in the 

media players so as to avoid long delays when the forward and backward “keys”, are 
used by the students. Although controlled automatically lately, if a large buffer size is 
used the “inertia” for any response increases. When networks (or servers) perform 
erratically, users need to wait for indeterminate amount of time to see the effect to 
their commands. The educational impact is considerable as (in effect) the medium 
ceases to be usefully interactive. 
 
Coming to practical outcomes from the demo-site, the first one that springs to mind is 
that having students working with streaming media, results in a certain amount of 
noise in the laboratory. In case loudspeakers are used, chaos results. If ordinary 
headphones are used, students shout to each other (so that they can be heard) or they 
stop communicating thereby ending their cooperation - something to be avoided. This 
could be solved if students work in pairs, wearing “open type” headphone each, so 
that they could hear each other, while listening to the audio track of the streaming 
medium. A cheaper (or just a make-do) alternative to this, would be the use of one 
earphone in the ear of each student, achieving effectively the same albeit in an 
artificial manner. 
 

Another very important outcome refers to the translation of the existing videos (as 
well as these that will be produced). Educational streaming media (especially full-
length streams) are few and (unfortunately) most of them do not exist in minority 
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languages (e.g. any language other than English, and to a lesser extent German or 
French). The reason for this should be searched in the cost (in both time and money) 
necessary to complete the serious task of translation. Authorities that normally finance 
productions of new streaming media consider a translation to other languages as a 
waste of money and time, although if they did so they would have enlarged the target 
market for the new medium. This attitude should be reconsidered, especially as we are 
now part of European Union, even if it means (for reasons of cost-reduction) having 
to accept the addition of subtitles (i.e. captions) under the main video image. We 
should clarify here that we only speak about non-scientific videos, for example a 
video about a monument, a certain town, or country. The task of translation is fairly 
straight-forward, because this type of media do not normally use any special 
terminology. 

 
Another outcome is that scientific videos represent quite a distinct product 

different from all the rest, even when it comes to translations. It was revealed during 
this project that translating a scientific text is a task that cannot be fulfilled by just 
an ordinary professional translator. It appears that in the case of scientific videos, 
all translations have to be done by experts of the subject dealt with, with an excellent 
command of both languages, as every word carries a certain meaning and, hence, 
terminology plays an important role. In the demo-site trials we had to turn for help to 
university-teaching staff which had obtained degrees in foreign countries. This is even 
worse if a double translation is involved, as for example from German to English and 
then from English to Greek, as errors compound and meanings subtly shift. 

 
Last but not least, we could not avoid noticing that if we want streaming media to 

be used in schools on a large scale, the copyright issues should be solved first. The 
solution to this problem requires secure mechanisms for the management of authors’ 
rights. In addition, one should always keep in mind that the funding of schools can be 
very limited indeed, so the “final package” should be quite inexpensive so that 
schools will be able to afford it. 
                                                 
1 Ioannidis G.S., Garyfallidou D. M., & Spiliotopoulou-Papantoniou V., Streaming Media in Education 
and their impact in teaching and learning, Published by Education Highway, ISBN 3-9500247-4-3 
(2005), Chapter 8, also available at: http://estream.schule.at/?url=productsevents 
2 Garyfallidou D.M. and Ioannidis G.S. Preparing the teachers for the ICT challenge, IMCL conference, 
Kassel University Press (in press)   
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