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THE VALUE OF ASSESSMENT?

1. Introduction

In this paper, we first discuss the assessment framework that is currently being sfsabla and
colleges in ENGLAND, and some of the background to the current procedures. This is a factual account.
The second part of the paper gives comments fronpéhgpective of the author aglucators with

responsibility for teacher training, research and development to improve mathematics teaching.

2. ENGLAND: Assessment Framework

In England (and note that there are significant differences between the coustriesakie up the

United Kingdom) we have a National Curriculum (NC) that sets out the stages and the core subjects that all

pupils must be taught during their time at sctfomin the Early Years (age 3+) right through to Year 11 (age

15/16). In the words ahe Department for Children, Schools and Families (DCSF), the National Curriculum
(seeReference } is in place to ensure that teaching and learning is balanced and consistent. It sets out

1. The subjects taught

2. The knowledge, skills and understandiaguired in each subject
3. Standards or attainment targets in each subjettachers can use thesertbe as ur e

progress and plan the next steps in their learning
progress i s
It is this last statement that we Imlursue in more depth but first we needinitroduce the Key
Stages (KS) and also as the Early Years Foundation Stage (B¥ileB)covers education for children before
they reach age five (the compulsory school starting age).
The assessment framework thiese Key Stages is summarised in the following tahléhe next

page. Note that at Key Stages$ 3, the attainment of pupils is measured by assigning a NC Level (from 1 to

4. How a pupib s

assessed

and

a

reported.

8) whilst at Key Stage 4, the GCSE (General Certificate for Secondary Eduéatiovgrded at Grades A*,

A, B, C, D, E, F, G and U (unclassified)-L&evel grades are determined by combining the AS and A2

modules to award grades A, B, C, D, E, F, N and U, with N and U being failing grades.

Age Y,\é(;.r Keg/KSSt)a ge Sector Assessment
34 Nursery EYFS Teacher profile
4-5 Reception EYFS Teacher profile
5-6 1 KS1 Primary
6-7 2 KS1 Primary Teacher assessment in English,
Mathematicsand Science
7-8 3 KS2 Primary
8-9 4 KS2 Primary
9-10 5 KS2 Primary
1011 6 KS2 Primary National Tests and Teacher assessme
in English, Mathematics and Science
11-12 7 KS3 Secondary Ongoing Teacher assessments
12-13 KS3 Secondary Ongoing Teacher assessments
1314 9 KS3 Secondary Teacher assessments in English,
Mathematics and Scienead the other
14-15 10 KS4 Secondary Some pupi'ls take GCSEs

pui
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1516 11 KS4 Secondary Most pupils take GCSEs
16-17 12 KS5 Secondary or Colleg AS level assessments or Diplomas
17-18 13 KS5 Secondary or Colleg A2 level assessments or Diplomas

Also note that school is compulsory only from age 5 (Year 1) through to age 161(Neathough
the Government has recently announced that all pupils will be expected to stay in training in Year 12.
The assessment framework may look rather complicated compared to that of many other countries
and it will seem even more complex when we look in more deptieadssessment framework for some of
the Key Stages.
2.1 EYFS
The EYFS profile sums up and debes each chiis d e v el o p meathievements atlthe ar n i
end of the EYFS, based on ongoing observation and assedanséntareas of learning and development,
namely:
personal, social and emotional development
communication, language and literacy
problem solving, reasoning and numeracy
knowledge and understanding of the world
physical development
creative development.
Eachchilds devel opment 1B assessmenbscatbspiebad agjoasi thesetsix areas.
The purpose of the EYFS profile is provide Year 1 teachers witkliable and accurate information about
each chil dbés | evel ofdht EVOF® (saRkefergnoec).nThis shduld eénhbke the Yiedr 1
teacher to plan an effective, responsive and appropriate curriculum tohmedtd r enés needs.
Each of the first three areas of learning and development is divided into three &rghsy for
examplep Per sonal , soci al and emoti onal devel opment o
A Dispositions and attitudes (DA)
A Social development (SD)
A Emotional deviepment (ED)
and for each of these, there are statements and examples for clarificai&Ctdrof the points on a
13 point scale. For example, for DA, the statemenPfunt 1is
AiThe child shows <curiosity, d watching arylistenigg faaa br i e
short time or by joining in, sometimes withadult ppor t o
whilst, for Point 6, we have
iThe child engages in a range of activities.
attentiveness and perseverance, and demonstrates high éévalglvement. The child may show
excitement when anticipating and participating in some of thesewaétt i e s 0
The time needed by a teacher to complete the profile for each child is considgerdplafter
completion, there is a monitoring process to ensure consistency.
2.2 KS2
Until recently, not only did pupils have to sit external papers at Key Sthgedlso at Key Stages 1
and 3. These have now been replaced by teacher assessmentselyubtaige 2, we still have externally set
and marked tests as well as teacher assessments.
The teacher assessment for mathematics uses weighted attainmentssdrgleis:a
A using and applying mathematics ~ weight: 2

Too Too Too T T I

A number and algebra weight: 5
A shape, space and measures weight: 2
A handling data weight: 1
The example below shows how it works in practice:
Attainment Target NC Level Weight Level x Weight
Using andapplying mathematics 4 2 8
Number and algebra 4 5 20
Shape, space and measure 3 2 6
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Handling data 3 1 3
Total 10 37
This gives the final subject levelas@1 0 = 3. 7

For each pupil in a class, the teacher will have similar calculations to completell(as having to
provide some evidence for the NC levels on each of the Attairifaegeéts in not only mathematics but also
science and English).

The pupils also sit thexternal national tests in May, towards the end of the sgfaml As an
example, in mathematics, there are three external tests, namely

Paper AT 45 minute written nostalculator paper

Paper Bi 45 minute calculator paper

Mental Testi audio test witl20 questions to complete.

These are all externally marked with each pupil being awarded a NC Level tadiseof the
combined results. There are similar external schemes in English and science. More details can be found in
Reference 3

These results, in the form of league tables, are published in both the local and pet&mal
2.3 KS3

Externally set and marked tests have recently been dropped after much pressteadhanrs and
the teacher unions but the concepfAse$essment for learning (AfL) has taken its place.

The grid below clarifies what teachers are now expected to do in terms of identifying the Level
achieved byEACH of their pupils across the now 6 strands (which expanded from the original 4
attainment targets in Keyt&je 2). The criteria required for Levels 3/4 is shown on this grid; there are
similar grids for Levels 2/3 and 4/5, 5@y and 7/8 (seReference 4.

The concept here is that having completed grids for a pupil, both the pupil atesh¢cher will
know what is required to improve their practice and reach the next Level.

2.4 GCSE

This is an externally based exam that almost all pupils take; its format has chaagedmes. In
mathematics, it is possible to take either two examination papers at theezat dfL (with one of the papers
a noncalculator paper) or in a modular formwith three tests taken during Years 10 and 11 (these papers
can be resatONCE and only ONCE f the pupil is felt to have underperformed).

In mathematics there is an additiosamplication with the choice of Tiers of Entwyith each Tier
targeting only a limited range of Grades. The current practice is summarised in the table below:

Tier of Entry Grades available
Foundation UGFEDC
Higher U DCBAA*

This framewaork presents yet another problem, that of deciding which Tier to opt for (in practice, this
has to be done at the beginning of Year 10). The Grade Gngpalitant as a qualifying hurdle, so pupils can
either opt for relatively easy questioasd hope to achieve Grade C by getting most of these correct or can
take the Highetevel papers and try to pick up the small number of marks needed to achieve £@made
the more challenging questions.

A further complication arises as there Hreee naional competing Examination Boards in England,
all setting different examination papers for the same syllathese is movement of schools from one
Examination Board to another in the hopadiiieving enhanced results!
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Trends in GCSE Maths and Englis Results

60

o

== Maths Grades A*-C

== Maths Grade D

Percentgge

w
o

English Grades A*-C

== English Grade D

20 l——.\.—'—-. l —l - I :I

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

It is of interest in this connection to look at the trends in results over the past decade. The graph above
shows the percentage success of candidates in achieving Gradesi both English and mathematics as
well as the percentage being awarded Giaddote that:
A there is a gradual upward trend in the number of candidates achievingdSoaaeove.
A the percentage achieving Grade D remains static.
A the performance in English remains above that in mathematics.

2.5 A-Level

As with the earlier Key Stages, assessment at this crucial stage for Unieetsityce and career

choice has been dominated by
A making the examination papers more accessible to all students
A having a modular approach with modules (called AS modules) during Year 12 and final modules
(called A2 modules) during the final Year 13 before entityigher education
A competition between Examination Boaid®ach of the Boards has coursestiacherstexts and
practice books written by their senior examiners and ready access to past papers.

All this has resulted in significant increases each year in the percentage of candidates achieving Grade
C or above (now well over 95%) but, with limited placesilabée in higher education, Universities can ask
for high grades, particularly for subjects such as Medicine, Veterinary, Law and Accountancy. It is not
uncommon now folJniversities to ask for 3 Arades at A_evel (most students take 3lfevel subjects).

The increases have been so great that, for example, over 20% of candidates no@rgde & in
mathematics. In order to provide some differentiation, the Government has (in 2010) introduced a higher
grade classification of A* for candidates achievingeatst 90% (which will be achieved by about one third

of Grade A candidates).

The modular nature of these last two -ph@versity years means that students hawenerous
examinations throughout, as they carmsitemodules if it is thought that they can irope grades. This
contrasts with the assessment scheme of eddimdes in which students studied for two years, taking a final
examination paper #te end of the two years.

3. Personal Remarks over the Assessment changes over the past two decades

We hawe tried to present in a factual way the trends in the assessment demandsnnpagbds,
students and their teachers and tutors. What follows is our personal vieshaihe current system and what
the future might have in store for our pupils and stuslent

The current system has evolved over the past two decades and never have oanguisients
been subjected to such an array of testing, starting at Nursery and continuing through to University entrance.

We pose some fundamental questions:

1. Does all his assessment improve the learning and attitudes of our students?
2. What is the purpose of this higliakes assessment framework?
3. How might assessment in schools be improved?
We will deal with each question in turn.
3.1 Does all this assessment improve thearning and attitudes of our students?

7
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After two decades or more of this detailed assessment framework, we aoemvoiced that
standards of either teaching or learning have really improved déspifact that examination results have
improved!

Whathas improved is

A the ability of teachers and students to recognise what is needed to dtbfereexamination

grades;

A much more focused examination practice on the part of the students,dzatiedlarly on past
papers;
A teachi ng 6t oeathimgtotalysgsated tp impréviag examisatp@nformance.

These strategies can be motivating, particularly for diligent and hard working stbdefds others,
it is a process that leaves them with no real understanding or love of the subject.iticé@elde counter
productive in that they are demotivated and iogerest in further study of subjects that they have been-force
fed in order to achieveldgh examination grade.

There is a clear need for research here; our comments are in the maiotareed it would be
interesting to find out what students in the UK (and in other countries) dtiolt the subjects and their
response to the intensive study and practice that has become the norm.

We also feel that the skills and knowledge needed fam@xation success, when fotfel in this
way, are transient and not long lasting. That is, the studemh&iaaged to remember the facts and methods
needed for immediate success but woloéd unable to repeat these after a period of time. We do have
eviderce of this in that most of our mathematics teacher trainees in the last year of their training to become
secondary teachers of mathematics, are required to undeidakksat h e mat i ¢ s
EnhancementCour8e bef ore starting thei reymeedeordgaenaamdremfGrCeE t r a
work they have previously covered in their school education.

So we are not convinced that knowledge and skills have been improved. We should also add that in
the UK (but not Scotland) we have four competing Examinatiorrd3oall setting and externally marking
examinations on the same syllabus. After the awarding meeting each year, it is not surprising that the results

never go downThe increases, which were especially marked inthed @0 ar e extandtheal | vy
increases each year are small but not insignifice
effectd of an underlying model of assessment that

performed. No Examination Board carfaafl to present a set of results that show performance on their
examinations has declined as they would lose all their candidates tedhmgietitors! This is a fraudulent
exercise that continues to be defended as it is imtheest of all parties inveed to perpetuate it!

3.2 What is the purpose of this higkstakes assessment framework?

In the first section, we gave the Government line about the purpose of so much assessment. This is
popular with many parents who, quite rightly, want the best for their children. Bétlthe st 6 i s | us't
terms of grades on topics, wiometimes @cher comment to back it up. Do the grades at Key Stage 2, for
exampleyeally make a difference in the long term?

The answer is probably YES O but only because t hthesecapdasyd e |
school will take notice of it. Hence, even in the first year of secorstdryol, pupils are often put into ability
groups for subjects such as mathematics Eamglish and science according to their grades at Key Stage 2.
This labelling can &ave a powerful impact on the progress they make. Teachers will haviorpred
expectations of what they can achieve and will adopt different teaching strategies for pupils labelled as being
of higher or lower ability. This can of course be positive fansdower ability pupils who might struggle to
succeed at a high level but there i®al danger than many, through this labelling system, see themselves as
failures and they and their teachers respond accordingly.

Rather than providing the evidence foeajer efforts, it has the opposite effect in that the pupils
accept what they see as their limitations and, throughout secondary smhtwmineet their potential.

The nationally reported grades, at Key Stage 2, GCSE ahdvé&l also have another purgos
namely that of giving an overall assessment of the effectiveness of a aclibdk teachers. In the UK,
particularly in England, the underlying model of school effectiveness is that of raising standards through
competition between schools. (It is vamglike the Scandinavian countries, where pupils go to their local
school.)

Here schools compete for numbers of pupils and are judged on their success in national
examinations. Currently a secondary school that fails to have 30% optipds achieving @Gade C or above
in 5 subjects at GCSE, including mathematics Bnglish, is in danger of being closed down, Initially it is
putinto6 speci al measuresé6é but if it continues not to
reopened as a new saho Schools in this category often tend to be in inner city areds, high

8
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unemployment, little parental support or interest and, consequdighffected pupils. These schools also
tend to attract less able teachers; the rademted ones having movém other more successful schools.

This systemleadssi nké school s that fail p tepvirdnmeenta nd p
for all involved. This is not the fault of the assessment framework but comes from havingstakiggh
framework with shool structure based on competition rather than collaboration. This works well for many
schools but exacerbates the weak performance of sink schools.

One final point to make is that the assessment framework that we have is effective in measuring the
skills, knowledge and understanding of the pupils but probablapmatopriate for measuring some other
important attributes such as creativity, attitudésnsferability of knowledge, persistence, patience,
cooperation and collaboratioklany of these are ccial in determining how effective a person will be in their
placeof work yet they are not in any way assessed in our system of awarding of Grades.

3.3 How might assessment in schools be improved?

Assessment of educational progress is universal and ngcassbwill not go away! There is though
a real danger of it dominating what happens in schools and classrooms. Most of our examinations take place
each year in May and June and, from the beginning of the January term, there is a focus on preparation for
the examinations. Normal teaching is suspended and all pupils are continually involes@nmnation
preparation, including

A practice on past papers
A misconceptions

A question spotting

A mock examinations.

In short, assessment dominates the practice in the classroom. So oecdimsnendation would be:
Assessment should be for learning and should not be reported natianalgpt for school leaving
examinations. It should not be used for target settamgue tables for schools, appraisal of teachers,
etc.

Also, assessment should such that it can provide more information than sirgplgda on an
examination paper that might give an accurate picture of the carfdisktes and knowledge but lacks any
assessment of the wider skills that the candidate might have and their potential for creative and innovative
work. Hence our second recommendation would be:

Assessment techniques should be broadened to include the &tadend o bd creatiye, innovatiy
and their ability to transfer their skills and knowledge and their potential to collaborate and
cooperate.

In some subjects, such as in mathematics and the sciences, it is possible to ipteligent
software that can not only provide assessmentkiils sand knowledge buglso diagnostic feedback to
improve practice. This is the basis of our third recommendation:

Assessment in subjects such as mathematics and the sciences shiewvieldged as a diagnostic tool
for students and teachers to use asupport for improved learning rather than a judgment of
progress.

We must stress that these recommendations are based on our experiences imtheuskschools
have prolific computing power and there are numerous educational software developers tartling
provide a commercial product that will sell in large numbers to schools and colleges as well as to the home
market.

But despite its potential to transform and motivate, computer power can also have a negative effect
on the educational process. temsd of promoting and stimulating education, it can stifle and inhibit
innovation. Far from empowering young people, too much dependency on technology could lead to an
educational system that @dominated by assessment and grades and not able to ingstevitg and
innovation. In summary, the technology that we now have can be an effective aid to motigating
stimulating our young people in education but with government interventiodiggadion, it could lead so
easily to a moribund, assessmbad educational system, admired by bureaucrats but despised by teachers
and not inspirational for students.
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VIRTUAL UNIVERSITY ENVIRONMENT: SWEDISH -UKRAINIAN NETWORK FOR DESIGN
AND IMPLEMENTATION OF INTERNET -BASED EDUCATION SOFTWARE
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Summary. The concepbf computerizeceducational (CompEdu) platforis based on the presentation of a slide
show of lecturing material in a naronventional way. Instead of the classical linear presentations of important
information, the material is presented in a progressive and concisensasing the coverage of large portions of
material in shortest number of pages. In this paper, seo@nt results in virtual university environment development
and implementation are presentettiprospectiveare discussed

Key words: computerized education, virtual universityternet,network

Statement of the problem and iitsportance for modern education

The CompEdwlatform is based on the presentation of lecturing material in aoventional way.

[ he material is presented ia progressive and concise way ensuring the coverage of large portions of
material in shortest number of pages. Less important or more detailed information (e.g. derivation of
equations, explanations, etc.) are given in the different hypermedia pagetesidre of the main pages has
been given much attention in order to present an
along the chapter providing them with the possibility to adapt their learning process to their needs. From the
main slide show, it is possible to access a range of background information and features such as history,
multilingual glossary, and browser, through a tool bar that appears in the bottom of the page.

The CompEdu contains theoretical sections in the formpges for each available chapter, with a
significant number of related interactive simulations, movies, animations, virtual laboratory exercises, study
visits and realistic case studies. It is a platform for international collaboration id@niiféeatinglearning.

The CompEdu platform for turbomachinery has been used for lectasngell as for sel§tudy by students
in a several courses at the Energy Technology Dept. at KIgj §hd for online teaching through internet
world-wide in a number of dtant educational programs. Presently CompEdu is used at many other
universities and companies around the world, and the number of participants of the Program is growing, e.g.
recently a few Ukrainian universities started collaboration in implementatidrfuather development of
CompEdu.

Analysis of the amomplishmentsnd challenges in the problem

The beginning of the CompeduHPT project can be traced back to 1996, when the first educational
program was developed at the Division of Heat and Pdwehnology (HPT), of the Royal Institute of
Technology (KTH), Sweden. The idea was to integrate slide shows with other educational tools such as
animation, simulation, videos, case studies and virtual laboratory exercises, etc. The concept and the
potental educational benefit attracted the intention of some professors and industry experts leading to the
establishment of a collaborative activity around theagning platform [17-17]. The development is carried
out at KTH by a multdisciplinary team. Té early success has encouraged developers to investigate further
and lead to the development of other designs. The main objective was to establish a comprehensive learning
and teaching toolThe secondary objective was to build a tool, which can be usedh a@sternational
platform for a global learning, in which teachers from different universities cooperate with one goal to in a
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common that is to make the learning easily accessible for students anywhere in the world (Fransson, et al.,
[1]). The concept islemonstrated in Fig.1.

The objective was not only to cumulate different sorts of information covering a certain field of study,
but was more general and it included a set of courses within HPT field. The platform emphgs&léy of
the submitted infomation, the way it is presented and the learning environment in which it is presented.
This has been done by developing a wé&llctured educational tool with a high flexibility achieved by the
introduction of hypermedia tools in order to illustrate ibgshenomena that help students to acquire a
learning material

» $1B4C2: Heat
Recovery Boilers

The heat recovery boilers is a key
element of combined cycle plant.

trammq ca
ways n be
" Binch point tempefazure

“ Minimum's Um stack temperature

A
F|g 1 CompeduHPT Main study room
The design of the main pages has been given much attention in order to present an easily
understandable materialandtokeep udent s6 i nterest along the chapt
to adapt their learning process to their needs. From the main slide show, it is possible to access a range of
background information and features such as history, multilingual gjossat browser, through a tool bar
that appears in the bottom of the page (see Fig. 2).

7+ START — o e [l | - START L S

GENERAL PRINCIPLES - COMPARISON WITH STEAM

S1B3C1 p.3/15

S

¢ Axial turbine representations © Possibilities

Stator
Rotor

Cheap installations

High ternperatures at low pressures
Compact

Quick start

© Stationary and rotating blade rows

General Electric GE 9H Gas Turbine

© Limitations

Lower efficiency

More expensive fuel

High exhaust temperature

® Work generation

Vertical cut-section of
a 3 stage axial turhine

Fig. 2 Main slide shows in CompEdu

The theory is complemented with simulations, virtual laboratory exercises, virtual studywdsts,
animations, selected case studies and remote laboratory. Quizzes, questionsagsessihent and exams
are also included as well as a database of the user's successes and failures that can be used by users t
enhance their learning process.
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Somedifficulties and statement for further study

Despite evident success in different forms of our collaboration we have met many obstacles. Some
people started enthusiastically at the beginning but then dropped soon, another tired of English being not
fluent in English and many people were disappoirated got away when they have seen that there is no
stable payment for this work. The specific format and their bad English were impediments in many cases.

Unfortunately still strong barrier for the computerized methods of educations is in some cases bad
English knowledge and for elder teachers a computerization because they do not posses basic knowledge in
computersThen translation of the materials presented in CompEdu into Ukrainian is possible only up to
certain extent as far as there are huge amduletaoning materials. Moreover, development the interactive
lecture materials in native language is not good idea due to impediment in international collaboration, which
feeds a lot both platform developmgeas well asharingthe best teachingarning naterials.

Problems to be solved by collaborators

The educational materials are developed and tested by collaborators and afterwards the best materials
are shared to achieve the most promising results in education. For example in the block of the multimedia
lectures and interactive exercises for graduate students or advanced undergraduates studying numerical
methods for the solution of partial differential equations governing fluid dynamics and heat transfer
processes there applied a number of different aasth

Although the majority of these methods presented were introduced in either the -apghetnatics
or fluid dynamics literature, the focus is not on the details of various flow and heat transfer models but on
fundamental numerical methods that haypligzations in a wide range of scientific and engineering
disciplines, e.g. energy technology, nuclear power safety, reactor technology, chemical technology, etc.
Thus, it is important in the teachihgarning process to follow both at the same timendestanding the
physical model and the best way to realize it on computer performing numerical experiment and then
analyzing the results obtained. Interactive system allows showing all the process clearly and repeatedly.

Innovations developed by collaboratts and implemented in CompEdu

The newly invented option of CompEdu AWhere |
every time when student feels hddsingthe main line of the material studied, he may click on the button to
see clear simpl picture about all his process of study and understand where he is and where to go further.
Such simple idea is very deep and valuable because philosophically everyone is having troubles in the
learning process when he feels that lost the whole consezjeersome details which make him confused
and became impediment in understanding the mat&¥ih this simple mean student in CompEdu feels
better.

The collaborators are working on a proposed by thesigd of the special wdlased software for
support ¢ the graphical interface (Internet Modeller). They learn features of CompEdu and experiment with
the students who can construct a model and run simulation by choosing special graphical units and

establishing connections betwa&ks ot hdmefyrdm debpe
increase present simulation tools, which are required more and more for the intensive interactive educational
process.

Participation of the Nizhyn state university in the CompEdu project

The Nizhyn state university interested in CompEdu too and started to learn the platform and
experiment with it in their multimedia classes. It is very good that they have four fully equipped modern
multimedia classes and a few classes with computer afectmo EGI/KTH presented to collaborators the
CompEdu platform with an updated version of CompEdu including Webcompedu, which new version is now
accessible worladvide through the Internet.

Ukrainian collaborators are working and sharing their resulith EGI/KTH including their
experiences in CompEdu implementation and developing the new educational materials in CompEdu format.
For the moment, it is numerical methods where many people helped to Prof. Kazachkov who has done all to
finalize the chaptersThen two students are working on philosophy of teaching and have published some
books.

The recent results obtained by collaborators

The two new chapters are under discussion and finaliziingphobic materials and new chapter on
amorphous materials. Remtly the whole Vol. 2 by numerical methods was presented and is read and
discussed by students. And more than 30 chapters by Vol. 2 were implemented and ready to be implemented
inside CompEdu (nearly half is already there).

Collaborators from DNU try toel/elop some interactive exercises and animated educational materials
by different energy and other educational topics, which may be definitely interesting for all collaborators.
The new interactive simulation tool, which allows modeling the thermal hydrand other physical
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processes, in case of success may be placed inside the CompEdu having IModelkenatibel idea
interested partner is design of output interface for presentation of the simulation results. The software for
presenting the results graphical form, in real time, with the diagrams, phase portraits is needed for the task
and should be developed. For some of them (in particular, processes in the heat and fluid flow physics) a
special form of animation would be the best for demonstrafidine dynamics of learning system.
A special Internet Modeller library for the prepared models, elements and subsystems is considered by
collaborators as another strong idea for interactive teadbamging improvement. They promis to present
their resilts described above during the phases Rlow they have just started with this after deep learning
the CompEdu platform and teaching philosophy os the EGI/KTH.
The software design is considered for giving the possibility to include units from the tibfarymning
the IModeller projects. Filling the library by standard differential, discrete, and stochastic models and their
standard elements makes powerful tool for simulation the processes online. Elaboration of the special
studying models of the heatdfiuid flow physics and energy technology processes on the base of Internet
Modeller and corresponding graphical projects is under discussion among the collaborators. The idea is that
putting the models and standard elements tolhadeller library and peparation of the videoourses
showing stefby-step process of forming simulation models is methodologically strong. The approach may
help in increasing the creativity of a student and in development of his own abilities.
Simulations in the web CompEdu patform
Presently the web base CompEdu platform is mainly used for interactive Internet teaching and
learning. A few distant programs are successfully run at the EGI/KTH. By this, very important part is
simulation and calculation exercises, which helph student, try his knowledge and enforce it. The first
twenty simulations for the webCompEdu have been successfully developed by Ukrainian collaborators from
NTUU AKPI 06 and NSU and proved by coll eagues at t
inside CompEdu, the other ones are under testing by teachers and students before their delivering to
CompEdu platform. With account of the comments made by KTH team they are modified and improved to
satisfy the requirements. Many simulations and animatoastill waiting for the development, for example
the following simulations:
e (C5 RealGasTurbineCalculation, Simulations: Real Gas Turbine Calculations
¢ 5 simulations are available for download and run locally in a Microsoft Wintbased computer:
A Simple gas turbine cycle
A Regenerative gas turbine cycle
A Reheated gas turbine cycle
A Intercooled gas turbine cycle
A Intercooled regenerative gas turbine cycle
The animations can be developed similar to the simulations done in the future.
In the futurecollaborators can develofsa: HISTORY, GLOSSARYandGALLERY.
Case studies and Study visits
The Case studies and Study visits are under development and improvement in the platform.
Concerning the big V2&rtan Trigeneration Bludynt it
guestions and Pictur@se done easily but there are a lot of them (1050 totally!). In CompEdu there is each
picturein its chapter. In the Internet version all pictures must be collected in one file or divided by book
shelves because they are atlially. The Equations are 13 totally and they may be developed also with a
searching by key words.

Conclusions

The collaborators are ready to continue the project doing the job by CompEdu implementation and
adoption of the Internet Modeller farebCompEdu. The first 20 simulations for webCompEdu with account
of the comments by KTH team were finalized and delivered to EGI/KTH, some of them are already working
inside the webCompEdu. The other 10 simulations were performed and delivered to th&HE®iK
discussion and comments. The Ukrainian team has performed analysis of the current CompEdu status and
made proposal what can be done with further development for the web version of CompEdu plus
transformation of the animations, equations, case stuelie. to have web CompEdu fully functional.
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MODERN PHYSICS AT PHYSICS COMPETITION

Abstrakt. Physicists on the international level cooperate with physics secondary school teachers, create
presumtions for improving the quality of physics education, for the development of pupils, who are talented for physics,
for including ofmodern physicsto teaclng.

The different scientific competitiorisf or e x . Young PhysicistE Tournamen
help them with fulfilling and providing this responsible and important objektive as well as the suplementary programs
garanteed by the gowenents of single countries.

Key words: rmodern physics, physics competition, physics education, secondary school, development of

pupils.

Introduction . Alredy before the final exam, the majority of secondary school pupils wants to
compare themselves with their fellow students. The easiest way to do this is to enter the relevant
competitions. Generally, competitions represent a way to increase the ifteréiseé given field. The
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competitionds assessment rules allow for a cl assi
in what parts he is and isnodot well prepared.

Secondary school pupils in Europe can take part in three demanding-smitool physics
competitions, which nevertheless have strong connections-s¢ohool physics education. These three
competitions are the Physics Olympiad, the First Step to Nobel Prise in Physics and the Young Physics
Tournament. In the Czech Republicdam Slovakia, a competition called Secondary School Scientific
Activity (SSSA) in Physics. All these competitions have an international superstructure. Participation in any
of these competitions, depending on the individual interests of each pupil répargiion for university
study.

Physical Olympiad

Physical Olympiad [2] (over 70 participating countrigd)first organised in 1959 in one of the
most proven inernational, i.e. worldwide, forms of development of young pupils talented in physics. This
staement is confirmed by practical results of Physical Olympiad participants of the past, who now work as
scientific experts and secondary school or university teachers. Aside from being prepared to solve problems,
the Physical Olympiad participant also hasbe well prepared in the field of experimental physics and
measured values quality processing.

Secondary School Scientific Activity in the Field of Physics

Secondary School Scientific Activity [3] is a unique activity of pupils in the Czech Republicand i
Slovakia. It was founded in 1978. SSSA allows of essi onal devel opment i n &
individual interests, supports talent development, and creates opportunities to realise their own talents.

The basic attributes of SSSA: Thapils work on written solutions to problems chosen according
to their own interest or based on the teacheros o
up to 200 pages of appendixes) and then publicly defend them on various fairs. One to thresymipils
work on the problem.

The opponent reviews the written form of the solution by writing a review.

The pupils should only be allowed to solve problems, whichdhay secondary school puglsan
handle, but projects from modern physics..

First Step to Nobel Prize in Physics

The competition was established in 1992 by the Physical Institute of the Polish Academy of Sciences
[4] in Warsaw. Participants in this competition sent their 20 pages long solutions to arbitrary physical
problems, on the first pladrom modern physics, to the Polish Academy of Sciences. The solutions usually
include interesting and valuable results; members of the Polish Acad. of Sciences review all.

Young PhysicistseE Tournament

The YPT is probably the hardest secondary schooipetition for fivea-side teams in physics.
Original and demanding, generally formulategbhysical problems similar to these solved by scientists
during research of physical phenomenéave to be solved. The problemsrojects from actual, from
modern phyies- are formulated with maximal briefness.

Participants of the YPT have poopose and get data necessafgr solving the problenghoose an
optimal model for description of the phenomenon in questiotispose appropriate problem solving
methodsand corduct a thorough discussion of results

In the first round of the competition (November to March during the school year) are submitted in
written form. Based on the submitted solutions, the best teams are chosen to participate in the second round
of the conpetition, the National Final (April), which consistsientific discussion over the solutionsThe
t eams t hen t ake on t he rol es of t he referent, o]
solutions are presented, whicssumes deep underahding of the problem and requires quick
argumentation. An expert committee rates the discussion publicly.

International competitions and activities

In international competitions where pupils only submit a written form, special emphasis in put not
only onquantitative results, but also on additional wording. These are often the source of length discussions.
Itds necessary to say that t hes eestablighgderganisationnns ar e

An expert wor ker 0sneyfinbings, lut fisiof all  presgnt thedindimgs inra g
comprehensible form to scientific community, i.e. to readers and presentation attendance.

The current epoch also strongly accents the work of scientific teams.

The following competitions, alongith the perfect written results, also pay attention to the quality of
presentation: I nternational Young Physicistsd Tol
others are: ICYS conference, ESI international exhibition, ESE European exhibitithegd competitions
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and activities are conducted English. That allows us to say thagugbiks are required to have a good
standard of Englishtogether with correct English terminology and with the ability to discuss and argument
in English.

Kinds of Int ernational Competitions

Nowadays, pupils from European countries take part in the following main international
competitions and activities from Physics:

International Physics Olympiad (IPhO), International Young Physicists Tournament (IYPT), First
Step toNobel Prise in Physics (FSNPP), Intel International Science & Technology Fair (Intel ISEF),
European Union Contest for Young Scientists (EU Contest), QUANTA, ICYS Conference, ESI Exhibition,
ESE Exhibition, EUSO, 1JSO.

Note: It could be said that the int@tional superstructure for the Secondary School Scientific
Activities (SSSAP competitions in the Czech Republic and in Slovakée Intel ISEF, EU Contest,
FSNPP, ICYS Conference, ESI exhibition and ESE exhibition.

I nternational Younaqt(lPRTysi ci stsdé Tour name

IYPTi s a proj ect s Heobmpemns [3]. The probfems relateitowleysical problems
similar to those solved by physicists when investigating physical phenomena.

The I nternational Young Physi cilswas foundea at the a me n
Faculty of Physics at the University of Moscow in 1979 [6]. For ten years, the YPT was at first a competition
for Moscowds secondary school pupil s. Since 1985,

signed up for the copetition. The 18 YPT was both a state competition in the Soviet Union and the 1
IYPT.

At the beginning of IYPT in 1987, there were physicists from the Moscow State University. Expert
support was actually provided also by foreign physics teachers gsacphlidactics. From Czechoslovak
workers, it was Z. Kluiber who imminent to the IYPT birth. The conceptions of the competition matches the
pupils talented in physics developments by interesting problem solving method as applied by R. P. Feynman
and P. L Kapica, Nobel Prise winners.

IYPT is perceived as aanalogy to international physical conferencesbut includes also some
sporting flavour. That makes it quite attractive for pupils agé@Q.%7,8].

The team leader (physics teacher) position is gimte tonsuming.Young Physicists Tournament
is a concrete form of effective development of t &
towards all members of the team.

QUANTA

In 2005, the QUANTA competition took place for the™lime. Its organiser is the biggest
secondary school of the world (28,000 pugil€ity Montessori School, Lucknow, India [9]. So far,
approximately fifty countries from all around the world participated.

Teams consisting of up to 7 pupils can take pani enembe® individually or in pair® compete
in the 8 following areas:

Debated current international topics from society, eventually from econonhiesytal Ability o
modern Technology or natural sciences related tdpigz 1 Acta Mathematica i a set of theoteal
qguestions and exercises (written forr@uiz i Astronomyd a set of theoretical questions and exercises
(written form); Quiz T Sciencé questions and answers, recognising physical, chemical and biological
photography content (orallyBoftware Solution® arbitrary topic, writing a program within 5 hours time,
presenting and e X p | @ollaged nugent,i for begample uesotogidalp tom@dfiodet vy ;
Displayd demonstration of an earlier given project in a show case; members of committee visethe ca

Teams with a careful home preparation take part; members of committee are top experts from around
the world.

ICYS

The ICYS (International Conference of Young Scientidtg)5" ICYS took place in Chernivtsi,
Ukraine in 2008 has an important place in young experts meetings. Competition areas are physics,
mathematics, computer scientcgrogramming, and ecology. Each pupil has 15 minutes reserved for his
presentation in English drilO minutes for relevant discussion. Members of the committee are top experts,
leaders of foreign delegations at the conference [10].THel@¥S conference took place in the Czech
Republic in 2003; this conference also included a fifth area of congpétitipplication of the Doppler
effect, because 2003 was the®@n ni ver sary of Ch. Dopplerdés birth.

Intel ISEF

I nt el | SEF was founded in 1950. l'tds wundersto
proj ect s E-aodtakgselace annually USA with the participation of over 1,500 students from
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about 50 secondary schools around the world. This
and inventors, is organised by Science Service [11] (the goal of thiprabihorganigtion is to increase
sciencebds position and wunderstanding amongst peo,j
activities) in the following 14 areas: behavioural and social sciences, biochemistry, botany, chemistry,
computer science, geolpg Technology, environmental studies, mathematics, medicine, microbiology,
physics, astronomy and zoology. The average number of papers in each area is circa 100, since 1997, the
main ISEF sponsor is Infelwho see a chance to propagate and award top ificieqproaches of the best
young scientists and want to encourage other young people to put effort into the field of science and
Technology during their study years and even | ate

EU Contest

The EUont est [ 12] was founded i ncorhpetBich of natibondls t h c
exhibitions winners from around Europe and in a part of the EU Improving Human Potential programme.
Circa 30 European countri@éd£U members and associadetake part in te competition. Each country can
submit up to 3 papers. The papers are not categorised, since the competitiondssciplgsed. The total
amount of submitted papers equals roughly 70 to 80. The competition is organised by the European
Commission at th&uropean Union. It usually takes place in one of the European cities in September.

The Intel ISEF organisers demand an abstract ahead of time, while the EU Contest organisers accept

works in the form of ithesi so, both of them in En
ESI Exhibition
Presentations at both Intel ISEF and EU Contest are similar to the ESI exhibition (Expo Science
International)- pr oj ect sE exhi bition, i . e. wor ks are pres

organised by MILSET (Mouvement International pour le lrofcientifique et Technique International
Movement for Leisure Activities in Science and Technology) and over 1000 participants from all continents
take part. MILSET [13] unites over 80 national associations from over 70 countries from around thd world. |
helps in communicating experiences amongst youth clubs organizing free time activities in the fields of
science, Technology and ecology.

In most European countries, there are regional or nationapmdih organisations uniting youth
interested in sciare, Technology and ecology. In their Technology, research andirfreeactivities clubs,
there are good conditions supporting the realisation of various projects. On national level, these clubs
cooperate lively with various scientific institutions with ialin they cooperate on solving the chosen
problems according to the solversé interests. Th
15/ 24.

ESE Exhibition

Since 1996, a European variant of ESI, the ESE is organised every two years. Theefitgbk
place in Prague, Czech Republic, the second was hosted by Coimbra, Portugal in 1998, the third was
organised in Charleroi, Belgium in 2000, the fourth then took place in Bratislava, Slovakia in 2002, fifth was
hosted by Dresden, Germany in 20864SE took place in Tarragona, Spain in 2006, Hungary in 2008,
where over 160 projects from the following countries participated: Algeria, Belgium, Bulgaria, the Czech
Republic, Denmark, France, RSA, Kuwait, Lithuania, Luxembourg, Hungary, Malta, MdXamjbia,
Germany, Paraguay, Portugal, Russia, Greece, Slovakia, Slovenia, Spain, Sweden, Switzerland, Taiwan, the
Ukraine and the USA.

EUSO

In 2003, Europe invited a new competition: EUSO [14] (European Union Science Olympiad) which
is designed for triosfqupils ages over 16 in the following fields: physics, chemistry, biology. These three
are the qualifications that the EU is currently short of.

1JSO

In 2004, the ¥1 J SO t ook place in Indonesia [15] (I nt
five-member team competition for pupils aged fewer than 14 and put special emphasis on natural sciences
education as a whole.

The competition is focused on understanding and studying natural sciences in the context of general
education and in all aspectslibé.

Conclusion

The elaboration on a larger project involves mainly its clear assignment, appropriate solution, precise
assessment and presentation In many cases, teamwork is necessary in order to solve the large problem,
considering time and financiabostrains.
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INNOVATIVE EDUTAINMENT TECHNOLOGY BASED ON BOARD GAME SCRABBLE

To the memory of English Engineer David Rutter and his wife Nina Rutter
who taught the authd@oard Game Scrabble.
¢The accompli shment of the mission is aimed at TPU rec
and innovations in the sphere of university educat
TPU's Missiorn1]

Abstract. This paper describes successful experience of Board Game Scrabble practice as an Edutainment
technology, professional and cremsdtural communicative competences development within the system of higher
technical education at Tomsk Polytechbiciversity (TPU).

Edutainment technology based on Board Game Scrabble which is considered to be an innovative tool for
foreign language learning and teaching at engineering universities has not been thoroughly researched.

The author is not going to invegtite all language options within a Scrabbésed approach but to focus on
relevant skills and language competences development under Educational policies and initiatives of the European
Union.

The goal of the Board Game Scrabble is to involve studerdstive producing and analyzing the language;
focusing on grammatical categories; spatial relationship thinking process, social and personralltcress
communication in engineering education. All these activities are based on modern requiremertsnamemeations
adopted by AA Common European Framework of Reference f

Nowadays, the efficient methods in effective engineering training are of crucial importance, therefore Board
Game Scrabble has become the oedsr research.

Thus, it is absolutely obvious that Scrabble is the game which is able to motivate students to learning English
as a foreign language and investinsgrtio of essi onal specialistsd devel opment.
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Being recognized as innovative technology lafiguage learning, Board Game Scrabble is successfully
implemented in the process of education environment in TPU which is the only university in Tomsk keeping the status
of the National Research University of ResouEttective Technologies at a level.

Keywords:educati on, edutai nment , isoft skillso, <compet
cultural communication.

Engineers have tradistkiidndal Ikynofwd edged acmquiibat d
multicultural work practicesgf r of essi onal engineeskki hoew deméndi anl
foreign language ability, a communication confidence, and -@alssral experience.

The world is fast becoming a global village. Multinational Companies and workers are grossin
barriers and boarders and many countries around the world are leaving no stone unturned in their quest to
make their citizens ready for the impending challenge. It has become very evident that the English
language is taking centre stage in this phezaon and becoming more and more indispensable.

English is used as an international language in all world activities, such as conferences, sport events
and world trade. Moreover, English is important in developing sciences, technology, educaticufuaad
because most of resource books are written in English.

Students and staff within Tomsk Polytechnic University engineering education were surveyed to
identify how crosscultural language use potentially impacted academic and communication pederman
The results indicate that engineering faculties may be concentrating on a subject content at the expense of
facilitating the devel opment of #fAsoft skillsd. Th
the communication skills that mée strengthened in the process of learning foreign language.

English Foreign Language (EFL) Instructors  need to become more energized to introduce
innovative curriculum schemes, more proactive in developing challenging learning approaches, and more
willing to integrate crossultural, language, and communication skills training into traditional engineering
contexts through Edutainment.

This case study has the implications for any university engineering department where students are
taught EFL and wherissues of communication and culture are recognized as impacting the professional
development of engineers for the global workplace.

Apart from their professional qualifications, the new generation of engineers is expected to have
excellent interpersonal competences and an understanding of cultural differences. These are needed to
communicate effectively with colleagues, manufacturatsiaternational clients. A high level of English is
therefore essential.

Nowadays, engineering education in Russia is asecgke subsystem in the world system of
professional education, because the content of engineering education includeshgnasternities and
sociceconomic sciences, mastering mathematical and natural science, common and professional knowledge;
forming cognizable, professional cultural and communicative activities.

Founded in 1896 Tomsk Polytechnic University (TPU) hasgdteatest traditions in engineering
education. In order to prepare high technology engineers, d&fines upto-date innovations in the field
of the content of engineering education, chooses technologies of educational activities, improves
internation& cooperation with the help of intensive EFL programs and directs them towards creating the
open educational area.

International cooperation is one of the priorities of Tomsk Polytechnic University activities. The
University's goal is the enhancement bfe ac her s 0 professional develop
universities; speeding up the research activities in common with the foreign partners; speeding up students
and teachers exchange.

The important part of TPU international academic contacts is thabochtion with international
organizations, funds and programs, namely: TEMPUS, TACIS, DAAD, INTAS, Marie Curie Fellowship,
SABIT (Special American Business Internship Training Program), RUSERA (Supporting the Russian
Participation in ELRTD Programs), SIE (Siberia, Information Technologies and Europe), British Council.
Moreover, eight educational programs of specialist training have been worked out and implemented in
English.

The fiveyear University Development Program is implemented at TPU; teasive multilevel
program for students based on Educational policies and initiatives of the European Union in its political
and educational context allows the University graduate to have profound knowledge of English.

The prime goals of the contemtf engi neering education must env
of foreign languages, which provides: professional activities and Further education in the foreign milieu;
competence in communication, linguistic and national studies in everyday rektidrdirect contact with
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native speakers; fluent reading and Hti@mslation interpretation of newspaper and magazine articles, TV
and radio programs, business letter writing skills, negotiation and skills in concluding contracts; technical
translation préiciency; writing scientific works in foreign languages; reading lectures and reports.

Realizing the mentioned objectives concerning General and Business English training, the Chair of
European Languages of TPU tends to implement those contempodpractically based models, namely,
providing English Grammar and Vocabulary praxis closely related to future professional activities which,
undoubtedly, assists professional cross cultural communicative competences forming during the process of
gettinghigher engineering education.

This growing importance of a foreign language proficiency dictates the necessity of new practically
based teaching models. Moreover, English teaching may become an effective technology with help of
Edutainment. Edutainmerfeducational entertainment or entertainrretitication) is a form designed to
educate as well as to amuse.

AEdut ai nment is an alternative to traditional
educate, but to stimulate as well o [3].

Although  some researchers state that Edutainment does not directly affect a student's
performance the topic of Edutainment has been researched since the 1960's. The findings suggest that
edutainment not only enhances motivation in students but it can aésm effgnitive skills. Edutainment
technology contains a diversity of games, and aims to provide for all levels, from absolute beginners to
advanced students.

Students can learn from Edutainment at the University with Board Games if the games are carefully
selected to entertain as well as educate. Edutainment games work well and are easy to use, therefore many
teachers appreciate them.

Board Games have been a part of human life for thousands of years. From ancient games like
Japanese Chess and Godlatively recent classics like Risk and Scrabble Board Games have entertained
and educated people in countless ways. Educational Board Games are traditional forms of edutainment.
Games are a powerful mechanism for learning because the human mind igcepteve when the teaching
experience is enjoyable and thus learning through games is an effective form of learning. Students learn best
and more productive when they are in pleasant and satisfying surroundings, particularly when they are
motivated.

In spite of being used for education and enjoyment for centuries, Games did not become an
important part of classroom teaching strategies until the 1960s. Since that time, the value and popularity of
games as teaching tools have grown, and educators kavetke opportunity to use games to meet specific
instructional strategies.

Board Games are designed to stimulate the brainpower. Many Board Games have a strategic
significance leading to learning cognitive skills such as perception, memorizing, judgmeéngasoning.
Strategic games prove to be a brain tonic for the students, help them further with a sharp memory in their
studies.

Word Games are engaging as much as the Board Games. Although they do not practice important
grammatical structures, they daih students in fluency and are excellent for increasing language skills,
since they offer teachers enjoyable ways of letting their students practice what they have learnt. One of the
most well known educational Word Board Games is Scrabble whicthegbten English literacy.

The origin of Scrabble dates back to the 1930s when Alfred Mosher Butts, an architect by trade, had
an idea for a board game. Butts studied the front page of The New York Times to calculate how often each
of the 26 letters of the English language was ugdtkr figuring out frequency of use, Butts assigned
different point values to each letter and decided how many of each letter would be included in the game. His
basic cryptographic analysis of the English language and his original tile distributiorehziaed valid for
almost three generations and for billions of games players.

After completing the game, the inventor had to wait many years his game to become a phenomenon.
By the early 19506s, Scrabbl e h a dationadlyseemmewspaper A me r
article about the game.

Scrabble became a family institution and was also popular at schools for its educational value by the
early 19706s. By this t i mdanguagd versiansin countces liké feegando o p u |
I ndi a. As a result, nati onal Scrabble organizati
National Scrabble Championships began in the USA in 1978. By the early 1990s, there was also an English
language World Scrabble Championship.

Saabble continues to attract millions of players. Scrabble became an iconic game in American
culture.
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The National Scrabble Association (NSA) was established in 1978 as the official organization of
North America's Scrabble game players. The NSA codenbbcal clubs and Scrabble tournaments in
North America, including the National Scrabble Championships. It also  finds new ways the Scrabble
culture can help in education.

Scrabble set can be found in one of every three American hintes. e n P Olzamsd, hineselfta

Scrabble player, sent the competitors a | etter C
Scrabble requires creativity, finesse, and, most importantly, a love of learning and language. | know that
passion is withineachofypu and | hope it inspires all of your |

The School Scrabble Program was developed in 1991. It has earned praise from educators. They use
Scrabble as a teaching device to improve vocabulary, spelling, dictiondly, sidditional and non
traditional math, creativity, critical thinking and cooperative learning among its benefits. Currently, over a
million students play in more than 20,000 schools nationwide, and kids have been competing in local, state
and regionathampionships since the mi®90s.

The program provides teachers with innovative ways of using the Scrabble game. Studies have
shown that the School Scrabble Program not only improves these essential skills but fosters a curiosity about
learning and buildstudents' confidence.

The Association of British Scrabble Players (ABSP) was formed in 1987. The ABSP controls a
rating system containing the names of over 2,000 people who have played in Scrabble tournaments around
the country. Like the NSA, the ABSB also involved heavily in the School Scrabble Program. With this
program the ABSP takes part in the educating students across the UK . On the NSA and ABSP websites
there are numerous resources for playing Scrabble [5].

Scrabble is an elitist game. &wually, the penetration rate is already high in France, Australia, and
Spain and in lots of other countries.

Scrabble celebrated its 60th birthday in 2008. The Daily Telegraph has compiled a list of 60 pieces
of trivia to mark the event. The facts speak for
countries around the world. Scrabble is currepiigduced in 29 different languages. 53 per cent of all
homes in Great Britain have a Scrabble s&éhere are around 4,000 Scrabble clubs around the world.
Scrabble is used all over the world as a method of teaching English. Celebrity Scrabble ptiyees i
Keanu Reeves, Madonna, Jonathan Ross, the Queen,

It is a fact that Scrabble became a part of world culture and innovative education technology. No
doubt, Scrabble should be the vital component of cultural ladye and awareness of future engineers too.

Most of EFL knowledge and skills needed in engineering and everyday life, students can get by

pl aying Board Game Scrabble. Al this process of
European Framewolkf Ref erence for Languages Learning, Tea

I ntroducing Scrabble into TPU teaching envirc
The University curriculum and | earning cdiiengs e€rain®

include Edutainment technology.
Doubtless, grammar is a key feature of language, but learning English grammar is often challenging
and difficult. By integrating Scrabble, the learners can focus both on meaning and word forms and they

wonmwati ce how much theydre |l earning because p |
Scrabble boosts a half dozen skill areas, as well as social and personal skills.
Spelings ki | ' s sharpen quickly in the thespelimgmlesmos ph

With Scrabble, good spelling brings peer rewards a powerful motivator for even the weakest speller. Within
supportive teams, students have the opportunity to practice with and learn from each other.

Vocabulary is the important step ilanguage acquisition. Learning the English vocabulary can be
difficult because there are always exceptions to the rules and the language is punctuated with many
abbreviations and colloquialisms.

Scrabble helps students to build their vocabulary anéldpvstrategies to learn the vocabulary
finding themselves comfortable. A student's vocabulary bank can be enriched on a gradual basis and one
should always show keen interest in finding, learning and understanding new words.

Scrabble makes words vabie for points, at first, and then also for their meanings. Once students
see words as valwuable, they find out its fun to n
enjoy.

Dictionary skills expand as students learn to rely on the dentyoas the final judge of their words,
as well as an exciting source of new words. Students will find that familiarity leads to discovery and vice
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versa. Students can use the Official Scrabble Player's Dictionary , so can instantly look up any word they
want choose.

Spatial relationship skills stretch as students plan words to fit available spaces on the board, and for
the most points. The act of manipulating tiles creates a fmndsnnection between concepts and objects,
rei nf or ci n giessotcanceertraté an 8patalbydlationships.

Thinking skills expand in the exciting team atmosphere of word play, fostering unique opportunities
for creative and critical thinking without fear of judgment or poor grades. Imagining, planning, evaluating
optons and decisiomaking are some of the skills essential to team success. For future engineers, a
solutiondriven competence is very important winning quality, since employers greatly value employees who
can identify problems and be relied upon to comevitip viable solutions.

Scrabble is a math game: board geometry, strategic decision making, probability and chance.
AiScrabble is not only a game of word knowledge, b

Social and personal skills developturally as students experience principles of team play, friendly
competition. SeHesteem grows in the Scrabble game atmosphere, where the definition of successful
participation can range from pull i ng d Everrwhenfar om t
team loses, members have had the satisfaction of working together to shape their part of the game. In
addition, crossultural skills and communication may be improved with help of Scrabble Internet version.
Playing Scrabble is a tool to lbsed in interaction with people from over the world.

Scrabble practice at Tomsk Polytechnic University illustrates that students of the groups often
played Scrabble became more sociable and friendly. No doubt, board game is a great communication tool to
help students stay in touch.

Students of Applied Physics & Engineering Decg
program, enjoy playing in teams. It was great success of the Fourth Year Students to win a Scrabble Game
against a very strong teawh English Teachers of European Languages Department TPU.

According to the aut ho rpoveerfupmethadtwhichdocuseS onrcdtibab | e
thinking, logic, and analytical skills. It helps students of Applied Physics & Engineering DepbamnaeThe
Faculty of Computer Science and Engineering to develop their creative ability for sciences and engineering,
provide them with a successful international communication and good EFL knowledge.

Scrabble is widely used by teachers in EFL classrdmumghere is little research on what students
think about the game.

The author investigated how playing Scrabble actually benefits studdtigismore than five years
with the Scrabble game used as the part of language classes curriculum and atkligonal at Tomsk
Polytechnic University the author has received the next res8fi%s of students agreed with tis¢atement,

AMy spelling has i mproved while in the first yea
playing the Scrabble game90%of st udents answered fAyeso to the ¢
you want to incred%ef ypuudenmtcabahawegred fAyese to

seen a word and thought it would be a good word to remember to play intsd¢ree ? 0
The participants of Workshop were offered to complete the following evaluation form by giving a
feedback on their playing AScrabbl ed experience.

1. The AScrabbled experience has been

A/ new B/ partly new C/ known

A/ interesting B/ curious C/dull

A/ useful B/ partly useful Cluseless

2. My knowl edge of Board Game fAScrabbleodo as a Te
| A/ changed | B/ been refreshed | C/ not changed at all |

3. 1 will tell others
| A/ all about new experience | B/ part of the new experience | C/ none ofwhat | have learned |

4.After this experience | will

A/ happily use this experience in| B/ use some of the new C/ happily forget this experience

my practices knowledge in teaching for ever

89 % of educators recogni z antkerestinglarel usefd.c Bl&kob | e 0

them answered that their knowledge of Board Game Scrabble as a Teaching Method has changed. 95%
EFL teachers decided to tell others. 96% of teachers were ready to happily use this experience in their
practices.
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The facts exemplified above should be considered in the design and implementation Board Game
Scrabble into EFL University courses.

In addition to Board Game Scrabble usage at the lessons, students might join Scrablds Club
out-of- class activity. Thigjives students the chance to add an extra curricular to their schedule. The events
of TPUGs Scrabble Club provide motivation for S
Scrabble Club students interact with groups of peers while buildingskilés.

There is one more awesome benefit of Scrabble: playing Scrabble traces the development of
student 6s scores to measure their improvement ovV

Consequently, using edutainment technology encourages the student to become involved into
learnirg while making the process entertaining. Using edutainment also gives room for the individualization
among the students.

In this paper the author offers a loosely integrated Scrddasded approach which was used and
found effective in improving EFL teaing at TPU. It can and does work for many colleagues who have
chosen Board Game Scrabble.

The author is convinced that the use of Board Game Scrabble could contribute significantly to the
success of learning programs and forming professional coroative competence and mentality cultural
norms and the ability to exhibit Asoft skillsd so

Obviously, good teaching is not easy, English language teachers certainly do not have all or even
many of the answers how tlm the best. There remains plenty of scope for improvement in teaching. The
author hopes that this paper will provide an impetus and a resource for increased awareness and discussion of
the problems and opportunities of teaching EFL.

InnovativeEdutainment Technology based on Board Game Scrabble with its main aim to provide a
method of assessing and teaching can be successfully applied in teaching and learning all languages in
Europe
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TEACHING METEOROLOGY AT GRAMMAR SCHOOL

Abstract: this paper on meteorology is linked with the option of the extension of interestimgtile topics in
the grammar school teaching of physics in the Czech Republic.

1. Meteorology and school educational program
Meteorology has so far been a rather omitted area of the curriculum in the basic course of grammar
school's physics in the Czeé&tepublic. On the other hand, it however constitutes very interesting issues,
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which fact is always vastly motivating for the pupils. The bottle neck insists in the momentary reduced
numbers of available lessons of physics calling for the necessary rechfdtiecurriculum.

Accordingly, where to develop pupils' interest for natural sciences? How to lead the pupils towards
the development of rational thinking? How to enable the pupils to invent something new? How to give the
pupils a chance to learn someititruly new and beneficial?

2. Meteorological seminar

One of the possible alternatives how to make the basic issues of meteorology accessible to the pupil,
is the introduction of a proper meteorological seminar, or incorporating meteorology intoithedbase of
grammar school's physics as a motivating element.

It is possible to get the pupils interested in meteorology very rapidly, because they shall fully realize
the interlinking of meteorological elements in ordinary life. Every day, the pupilsaieat them in the
media. In society, there is a variety of historically rooted habits associated with meteorology, the pupils are
aware of but perhaps they have never got an idea of thinking about them, or explaining them on the grounds
of the physicaldws. Then, they indeed are surprised when the teacher helps them understand the essence of
the meteorological phenomena with the help of the already acquired knowledge of the physical patterns /1,2/.

Just it is necessary to beware that a number of pun@ilee had erroneous notions on the
meteorological phenomena, which rise from superstitions and pranostics having been transferred from
generation to generation!

3. Teaching meteorology and competence

On teaching meteorology, pupils shall be led to theldpirgy of the abilities as follows:

a) to approach critically to the sources of information, to process creatively the information and use it
at their study and practice; to assess critically, receive award, advice as well as the criticism from others.

b) to identify a problem, sort it out, highlight the essence, to create hypotheses, suggest procedures
for tackling the problem, verify hypothesis; analyze, and think critically and creatively.

c) to use effectively the symbolic graphic expression ofrifmation of different type, to use the
professional language and information technology.

4. Extending the curriculum of meteorology

Because the pupils have already learnt the theories on the ideal gas, on solid body figure, on
conversions of the staté substances, on optical phenomena, on electricity and magnetism, it is possible to
help them identify the relationships among them and show them how the created models can be applied in
the meteorological processes.

The following paragraph contains an oxiew of the extension curriculum in the teaching of
meteorology.

Curriculum Outputi pupil:

The mechanics of gases and the model of
ideal gag pressure, atmospheric pressure, Uni
torr, bar, pascal, measuring instruments
mercury pressure gaugaeroid, barograph; hig
pressure area and low pressure area and
distribution on the Earth, how they impact up
the weather; isobars and reading from syno
maps, adiabatic process, reversible

irreversible processes, the flow of air subject
pressure differences, tornado, hurricane.

Shall define the unit of pressure, write the relations
for the pressure of gas, including the state form
designate the indicated quantities, explain the fung
of the instruments and explain the prideipof
measurement, explain the origin of the hjlessure
area and lowpressure area, the origin of wind, frg
the functional relationships among p, V, T, shall m
up graphs and shall interpret the consequences of t

Temperature and measuring it units and
measuring it, thermal exchange, conduct of h
radiation, emission, thermal stratification of t
air, thermal stability and instability

Shall formulate the thermodynamic laws, use therm
explaining the process of the thermal exchange by
conduct, radiation, emission, according to the altit
and to the latitude, shall explain the therr
stratification of the air mass.

The states of substances, changes of the stg
properties of substances of different sta
changes of the statesd state heats, diagrams
phase changes, saturated steam and overh
steam, precipitation.

Shall classify the substances by state, define
substantial features, shall apply the knowledge f
the phase diagrams on the meteorological phenom

Dynamics and gravitation field gravitation
force, weight force, Coriolis effect, general flg

of the atmosphere.

Shall explain the general flow of the atmosphere or
basis of the force acting onto the air masses,
characterize the types of fms, in terms of acting
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their direction and magnitude, and through this, g
ascertain the known directions of the flow of t{
regular winds, on the model of the Earth, shall sk
the areas of low pressure, high pressure, outling
flow of the wind (nake up blind maps)

Optics 1 optical phenomena, absorptig Shall describe the causes of the origin of the op
dispersion, reflection, refraction of the ligh meteorological phenomena, use the depictive meth
radiation of figures. law of refractionand reflection.

Electricity - electric phenomena in th Shall identify the causes of the electric atmosph
atmosphere. phenomena, and shall give reasons to them, a
storm he/she behaves in accordance with the s
rules; shall explain the didbution of the charge in th
atmosphere and on the surface of the Earth, w
exploiting the knowledge of the conduct of eleci
current in gases.

5. Draft contents of a teaching lesson of meteorologyan example

Contents: a complete physical tasksigecified, on solving it, the knowledge from more areas of
physics should be exploited, and also the istdsject links should be applied.

The topic of the lesson: How do clouds move and how are they created?

The teaching lesson shall start with a disptdyan image of a cloud shrouding the top of the
mountain in mist. An instruction to the pupils: Notice that the cloud is situated onto the top only, and has
sharp edging.

Designate and characterize the cloud according to the atlas of clouds. Make usdhe atlases
on Internet.

Lenticularis

The clouds in the form of lentils or almonds, often greatly extended, usually with distinctive outlines.
Sometimes the irritation ace appears at them (the colouring of the edges of the cloud into red or green due to
the shinning through of the Sun). Thewlls of such shape are in most cases of the orographic origin but
they can occur also in the areas without significant orography.
The following types are use@c, Ac, Sc

1. Explain the above used specific expressions, fill in the table:

Lenticularis
Orography
Cc, Ac, Sc
2. Explain the cause of the origin of the cloud?
Help for the pupils: for the explanation it is possible to use the
A following image:

»Y, The orographic cloud is created on the obstacles exposed to the
tc/\ flow of the wind, hence on the tops of mountains and at mountain ranges.
7 The saturated warm air mass is forced to rise quickly to higher elevations.
It does not manage to warm from the enngpat higher elevations there is lower pressure, therefore it is
expanding. This corresponds to the adiabatic phenomena. So with the decreasing temperature and low
pressure, the saturated steam condenses, and creates a visible cloud. Behind thek@jitihals down to
lower layers, and is warmed up. Because the moisture is removed from it, it shows up at the leeward side as a
warm dry aifi so called fan.

3. How does it influence the weather over the given area?

The great temperature differenbetween the windward a leeward sides, the local storms at higher
elevations and at the windward side, and at the leeward side there is the heat with warm flowing.
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The validity of the state formula and phase diagrams can be shown aViheTp diagrams ath
phase diagrams. The dependences being studied can be modelled in the program DERIVE 6.

Conclusion: the knowledge of meteorology /3/ is important part of secondary school level
education, it merges the teaching of physics with the explanation of nahgnabmena from every day
practice.
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Abstract. This paper deals with analysis of some problems of increasing of quality of education on the technical
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Summary. The article is devoted to the problem of quality of preparation of specialists during a process of
learning and studing at the study of physical concepts. It is selected and reasons of origin of typical errors which assume
teaching subjects are psychologically grounded.
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