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INTRODUCTION 

The provoking title of the project -  “ IP Programme  Towards Fascinating Chemistry and Physic at  SCHOOL - SCIENCE” - makes us think about a great number of issues that have been occupying our minds for the last decade, namely in connection with the rapidly changing world and the changing conditions of the united and globalised Europe. Not only will a “knowledge-based society” require a generation of young people well prepared for their future career, but it will also look for more profoundly educated people who will cope with problems of a great number of individual, highly specialised subjects or branches of industry.

Thinking about numerous possibilities of enhancing these changes in the sphere of education, we have to take into account the accelerating use of ICT technologies that contribute to speeding up and extending the processes of learning among young people in all countries of the world. While ordinary people may ask whether the process of their children’s learning will still need their teachers´ participation in the future and to what extent the future education will be enabled without teachers´ assistance, the educational specialists all over the world realise that the process of education in the future will not be possible without a new quality of teachers´ involvement. 

The recent pedagogical survey in the Ústí Region (Northern Bohemia) revealed that young and well-prepared teacher trainers do not always start their career in the educational system. Czech primary and secondary schools have to face the problem of offering teacher jobs to a great number of unqualified teachers. Neither are we surprised to hear that the situation in some other countries of the European Union also requires radical improvements. The U.S. “No Child Left Behind” programme can also serve as an example of radical changes introduced into the U.S. educational system. The OECD Education Database, for instance, indicates that even in a great number of advanced countries of Europe (including Germany and Sweden) the percentage of teachers who are 50 years old and over has increased over the recent years, reaching as high as 42-46%.   

Leaving apart the most serious problems of many educational systems, such as the “greying” of the teaching profession, its feminisation, low salaries, and the declining status of the profession, which are main reasons for the above-mentioned difficulties in the sphere of education in our country, we still realise that it is necessary for our educational systems to intensify and improve the preparation of our teacher trainees by giving them a chance of acquiring their knowledge and learning necessary skills under new conditions, making use of most efficient strategies, instead of being instructed only in a traditional way. By the new strategies we understand those developing and strengthening the skills required in their future career – i.e. skills based on the cooperative method of learning, a series of social skills, so much required for the future career, and teamwork. They will also make use such thinking skills as synthesizing, classification, division and generalization. 

We strongly realise that if we want to prepare really good teachers of science subjects, we have to apply the most efficient and highly provoking strategies – namely those based on mutual cooperation of students inside the class, their interdependence and their ability to solve much more complex projects, tasks and problems. We will necessarily have to take into account a great variety of methods; with their selection being determined by the strategic goals, the educational content and the student himself.  

For that reason this paper and the subsequently described workshop stress the application of a strategy based on strong algorithms that enable the structuring of the problem assigned to the class and at the same time give students an opportunity to work in different team arrangements (as individuals, in pairs, small groups of four students, larger groups and finally in the whole class). The “snowball strategy” will be used here to demonstrate a possibility of preparing students and prospective teachers to use different thinking skills and at the same time learn how to cooperate with or depend on other members of the team. For the purpose of learning we are going to develop this process of the “growing snowball”, which is in fact a metaphor for the development of the new quality of students´ thinking.
THE SNOWBALL STRATEGY 

The above-named method, used quite successfully at the university level, depends on the development of thinking processes in dependence on quantitative development of the research team. If simplified, it can be applied to numerous types of problems that can be solved by students of different age groups (including pupils of primary schools). 

The recent radical and massive introduction of new “powerful” learning/teaching strategies abroad should also provoke our teachers to apply the problem-based methods of teaching and learning. The workshop prepared for the participants of the above-mentioned project will focus on the solution of one of the selected sample problems showing its individual steps, most important principles and positive results for the development of students´ thinking processes, imagination, all types of skills, as well as creativity. The workshop will also focus on authenticity of the problems used in the science classroom. In the final part, the participants will be reminded of a wide range of evaluation tools, often neglected in our schools.     

FIVE STAGES OF THE STRATEGY

Each of the stages is characterised by a certain type of organisation, method, and learning activities that gradually lead students to the solution of the task (problem). This method is often used to simulate a research activity. When applied at school, pupils are made use of  the cooperative method of learning.

During this workshop we will apply the strategy to the solution of an authentic problem in the area of TOURISM (Geography).  The main aim of the workshop therefore will be to raise the participants´ awareness in the topic of TOURISM (a simple unifying theme) and its role in modern society. With the help of foreign participants we will identify some of the weaknesses of tourism in our region and its development. By comparing our level of tourism with the situation in several countries of Europe, the participants will solve a more complex problem; they will elaborate “A Plan for the Development of Tourism in the Ústí Region”. 

At first students/pupils will map the situation (tourism) in the Ústí Region and think about possibilities of its improvement. Finally, they will propose a plan for radical changes. The pedagogical purpose hidden behind the authentic topic is focused, on the one side, on the improvement of students´ (pupils´) learning skills, acquiring new facts from maps and the Internet and processing these data. On the other hand it will enable them to collaborate with their peers and acquire new social skills. In addition to that, they will reinforce the application of the new terminology associated with tourism and will make use of it for developing arguments and counterarguments. 

DESCRIPTION OF THE WORKSHOP

Stage No.  1 – DEFINING THE PROBLEM
On the one side we have a class or a team, on the other side a precisely formulated problem.

The participants of the steering committee meet and after a few words of warm welcome, they are informed about their responsibility to act as representatives of their regions in future negotiations concerning the strategic plan that should radically change the development of tourism in the Ústí Region and in the participants´ regions. Their main task is to propose strategic goals for the development of tourism, the priorities and measures that would ensure the required changes. 

At first the participants of the strategic meeting are asked to look at the following areas of tourist development in our border regions and select only three of them – the three issues they will deal with in their future research.  

The following seven topics have been proposed:

1) Sources and Products of Tourism of and the Image of Tourism in the Ustí Region/in the participants´ regions;

2) Publicity Materials and Building Image of the Region

3) Sale of Tourist Products

4) Price Policy of the Region

5) Human Resources

6) Organisation and Management of Tourism, Conditions for Tourism,

7) Sources of Financing

To reduce the width of the topic, the participants of the meeting may, for instance,  decide on dealing  with Items 1, 2 and 5 at this session. The next part of the workshop will therefore focus on the three underlined areas of tourist development. 

The work starts by the “presenter’s” eliciting opinions (the teacher plays the part of a representative of the regional authority) from individual members of this “international team of experts”. Each member of the expert team is provided with three small pieces of paper and is asked to jot down his/her ideas (brainstorming) connected with all above mentioned topics:  NO. 1 – Sources and Products of Tourism, No. 2 – Publicity Materials and the Image of the Region, No. 5 – Human Resources.  His/her task is to think about numerous pros and cons, advantages and disadvantages, hindrances and threats of tourism in the region where he lives; he is expected to comment on both strong features and weaknesses that appear in these three spheres of tourism. He/She can also make some proposals for the future improvement of tourism in his region. Thus each member of this team should bring ideas that will be taken into consideration in the following stages of their work on the assigned problem-solving task.

This activity should last approx. 8-10 minutes in the real classroom conditions. The method of brainstorming enables to use the deductive thinking. The participants of the meeting will map several areas of the problem. The organiser will collect written ideas (answers, comments, notes, etc.) of individual members of the team and divide them into three different piles (I, II and V; classification). The whole class is then divided into pairs and their work opens a new stage of the strategy. 

STAGE NO. 2  - PAIR WORK

Pairs of students/pairs of the seminar participants will have approximately ten minutes for the solution of their new task – the elimination of answers or reactions frequently repeated and the preparation of a short report on individual students´ answers. Students/Participants exchange basic information in pairs, comment on the ideas written on the sheets. One member of the pair (the speaker) is then asked to go to the blackboard (or the flipchart) and briefly record the results of brainstorming. He usually writes down a list of basic/most important ideas and comments on them in a brief oral presentation. Thus the pair work usually results in defining and analysing the main problem spheres of the respective topic. The pair may also set standards for choosing the best solution.   

STAGE NO. 3  - GROUPS OF FOUR PERSONS

The organiser then forms groups of four persons dealing with the same topic. They assemble in front of the board/flipchart with the lists of generalised items. Now their task is to select the best solution paying attention to all necessary measures that will have to be taken into account with each item of the problem recorded on the flipchart. They can also set goals and output types, or target groups of population, sources of financing and possible ways of implementation. They may propose several solutions available and focus on recommending one of them - the best solution.  

STAGE NO. 4  - groups of eight PERSONS   

This time the group will grow into a larger team of at least eight persons. This stage will make use of the accumulated knowledge acquired in the previous problem-solving steps. Inside the team the discussion may be longer and again one representative of the larger group (the speaker) will be selected to report on final results of the discussion.  

Members of this team define and analyse the problem again, set standards for the best solution, identify possible solutions. In the real classroom situation it would be ideal to give them more time (two or more weeks) for the implementation of the best solution, which will later be brought to the classroom for the final synthesis. Individual solutions of several teams of experts are confronted and the final solution is submitted (in the form of an oral presentation or written report supported by a series of tables and charts). 

StaGe No. 5 - THE whole CLASS 

The whole class reports on the selected solution, difficulties, the course of solution, and the used material. Individual members of the team are expected to assess the task and the teacher will assess the work of the whole class. The final stage also includes the process of self-evaluation of individual members within the team (each member’s contribution to the final solution, description of shortcomings and difficulties that occurred throughout the problem solving process). 

The time required for presentation of the whole 5-stage algorithm: Minimum of 2 teaching units, which will enable the teacher to show how the algorithm works in the classroom. The real problem-solving task may be assigned for a longer period (for a couple of weeks). 

APPLIED Teaching/Learning Strategies   

At first students are expected to acquire and improve:  
·  Principles of efficient study skills and reading
·  Techniques of advanced research work with the aim of finding answers to problem 
   questions.
·  Methods of efficient cooperation/collaboration of problem-solvers.
The teacher who decides to make use of problem-based learning must not forget to use a great number of strategies that will meet the needs of a variety of learners. The process usually begins with the teacher’s direct instruction addressed to the whole class or small groups. Individual stages of solving the problem then focus on exploiting numerous strategies of co-operative learning. Students make use of guided Internet searches (in this case the Internet offers hundreds of websites of travel agencies, as well as sites of local and regional authorities planning such changes that are aimed at enhancing tourist development). The final stage of presenting the product of problem solving may include the following strategies: oral presentations, multimedia presentations, written reports, mind maps, tables (graphic organisers). During the whole problem-solving process there will be numerous opportunities for participants of the course/workshop to use all kinds of information technologies, such as computers, video and digital cameras, scanners and the above-mentioned Internet.

Assessment and Evaluation Techniques

One of the most important tasks connected with application of PBL is the continuous checking of the problem solving process by the teacher. At the very beginning the teacher consults students´ strategies by applying the well-established technique of “brainstorming”, which usually reveals quite a wide range of topics covered by the learning team. The second possibility is to apply the method of ”heuristic discussion“ based on the teacher’s skill to control the whole investigative process by a series of relevant questions. The teacher applying this wide range of questions becomes a facilitator who does not help to solve the problem but makes students compare facts, complete information or check the solution, and if necessary, lead them away from the wrong path.  These questions therefore must be formed carefully to lead students to the confrontation of facts or doubts about the solution at the moment when they cannot prove its accuracy by a sufficient amount of facts or material. 

The student gets the required experience from his own research activity. The teacher’s regular feedback is necessary. The sooner the student learns the result of the teacher’s assessment the better he realises his own growth in the process of learning.

During the application of the heuristic strategy, students behave as specialists in their field; In their looking for a solution of the assigned problem they become researchers, presenters of the products of their research activities, while the teacher facilitates and supervises the process and if necessary guides and rectifies its progress. This type of learning leads students to creating new roles and scenarios that require efforts of both individuals and the whole working team.  

Therefore, the application of PBL also requires new forms of evaluation. Students, getting new roles, will have to learn completely new ways of evaluation of their work. The previous experience shows that students who are not used to new evaluation techniques often neglect the role of self-assessment. As a rule, they do not approach this problem seriously and are not objective when assessing the work of their colleagues. Our action research in this field should soon bring results that will show us the areas where we should think of improvement, as well as how we could achieve better results. 

The teacher can ask how students assess themselves, how they evaluate the solution of the task, their cooperation on the problem solving process, or they can say what parts of the problem remained unresolved, what difficulties occurred during the whole process of learning, whether they succeeded in finding more solutions. Teachers’ questions may also include the following spheres of interest:  

· Use of creativity for the solution of the problem;

· Assessment of students´ inventiveness; or finding new solutions or less known sources or materials; 

· Looking for more solutions; 

· Types of questions asked during sessions, consultations and discussions; 

· What processes of thinking have been used and whether generalisation has been included; etc.

If we want to make our assessment properly, we must include both summative and formative assessment. It means that we should take into accounts not only what the student learned about the problem, but also what activities he made use of, what procedures he applied to the solution of the problem. The assessor should also learn about the development of the work and motivation inside the group (cooperative methods of work). 

If this method is used for further development of research and investigative skills, for the development of the student’s talent and if focused on solving real problems, then it becomes a positive aid in educating young people.   

DRAWBACKS OF THE APPROACH  

If the teacher exceeds the framework of his duties by offering advice or giving a hand, he enables his students to solve a problem without their contributing or taking pains. If he gives advice how to solve the problem, we do not speak about a stimulus; it will rather be an example and the whole procedure will be characterised as a model situation.  

For a university student, as well as a primary or secondary school pupil/student, it is a type of the “apprentice environment“, which may, to a certain extent, simulate the real/authentic environment in which a great number of cognitive skills can develop in each student. In a university student this activity is much wider and more complex, which also depends on the complexity of the problem task.        

For each student it means to be equipped with the skills that will enable him to master the reading or studying of a wide range of materials with understanding, analyse these materials and confront them, learn to use the thinking processes of analysis and synthesis, create hypotheses and look for hypothetic and deductive solution of a problem. It is also necessary for each problem solver to generate problems in his team and assess the solution within the same team.

The insufficient authenticity of a problem can be included among hindrances of the learning strategy; the work is not reasonable, unless it takes place in the context of the real world. In connection with language learning we have to stress the fact that students´ language skills have to be at  a high level that will enable him to think in this language, bring arguments, and present results of  his work. Another problem in this area can be connected with the lack of time for mastering the required skills. 

The student who works and acquires new items of knowledge and experience in the above-mentioned manner, will be much better prepared, acquires the precious awareness of being able to use the same method and techniques in his future career – it means that the teacher will lead his students to acquiring new facts on the basis of their own experience provoked or triggered by an interesting problem. 

CONCLUSION

Problem-based learning encourages students to developing reasonable and independent work that can bring satisfaction and become a strong motivation factor. As shown above, this is a deeper form of learning. It takes place in the constructivist environment and places an emphasis on students´ independent learning and their gradual formation of managerial skills. 

Students acquire new habits and new ways of behaviour that lead to solving problems. The approach makes use of the fact that students within a group acquire the feeling responsibility for the solution of the problem. This process will be effective namely where students are capable of defining their own learning tasks. The most difficult thing in this process, however, is the effort to define real or authentic problems. 

The learning based on solving problems is now understood as an alternative approach used together with traditional methods. It enables, with the help of numerous research methods, to come closer to problems of a more complex character.  Each authentic task or project should also enable to connect the world of student’s knowledge and skills with his own experience.

AUTHENTIC MATERIALS; Appendices, Charts and Tables; 
Teaching/Learning Strategies   

(Applied to Problem Solving)

	Strategies
	Student Groupings

	Brainstorming (the written form)

Collaborative/Co-operative Learning

Direct Teaching
	Individual work of students

Work in small groups /in large groups

The whole class works together


Peer Assessment Sheet

Peer Assessor:

For each student in your group, please circle the appropriate number in each of the columns.

1 = fair

2 = satisfactory

3 = good

4 = excellent

	Student’s Name
	Co-operation
	Developed Efforts
	Oral Communication/

Presentation 
	Written

Work

	
	1   2   3   4
	1   2   3   4
	1   2   3   4
	1   2   3   4

	
	1   2   3   4
	1   2   3   4
	1   2   3   4
	1   2   3   4

	
	1   2   3   4
	1   2   3   4
	1   2   3   4
	1   2   3   4

	
	1   2   3   4
	1   2   3   4
	1   2   3   4
	1   2   3   4

	
	1   2   3   4
	1   2   3   4
	1   2   3   4
	1   2   3   4

	
	1   2   3   4
	1   2   3   4
	1   2   3   4
	1   2   3   4


SWOT Analysis
          (Examples of Questions for an individual or group; used before and after a task)

	Strengths
	What are/were my/our advantages?

What do/did I/we do well?

	Weaknesses
	What could be improved?

What should be avoided? 

What was not done well?

	Opportunities
	What are some of the things, conditions, times that are in my/our favour?

	Threats
	What obstacles or barriers do/did I/we face?

Is anything changing around me/us that should cause me/us to work differently?


The Ústi Region SWOT Analysis 

(As a Source of Material for Problem-Solving Tasks

-   the Area of Tourism and Its Development)

Strong and Weak Points

Topic No. 1

	Sources and Products of Tourism

	Strong Points
	Weak /Points 

	Location of the Region in the Trans-European Corridor
	Vast Damage of Landscape and the Environment

	Natural Potential of the Region – Great Number of Protected Areas
	Dilapidated Attractive Cultural and Historical Sights

	Number of Attractive Cultural and Historical Places
	Tradition, Local Culture

	Numerous Spa/Resort Centres (Teplice, Dubí, Mšené Lázně) that Attract Foreign Visitors
	Lower Quality of Services in Tourism

	Possibility of Making Use of Some Weaker Points of the Region for the Development of Tourism (Industrial Tradition, Landscape Damage) for the Development of Tourism
	Lack of Additional Services


Topic No.2

	Publicity and Image of the Region

	Strong Points
	Weak Points

	Strong Tradition of Tourism in Czech Switzerland
	Reputation as a Region of Coal Mining, Production of Energy and Chemistry; a Region with the Devastated Environment. 

	The Ústí Region Active Participation in the Czech Republic Fairs 
	Insufficient Positive Promotion of the Region

	Abundant Information Brochures and Materials
	Negative Image of the Majority of Frontier Crossings of the Region (e.g. E55)

	Sufficient Number of Information Centres in the Region
	Inconsistent Promotion of the Region

	Proper Functioning of Some of the Regional Information Centres
	Insufficient Use of Information Technology, namely of the Internet.

	
	Lack of the Coordinated System of Visitors´ Monitoring

	
	Lack of Standardization of IC Services and their Categorization


Topic No. 5

	Human Resources

	Strong Points
	Weak Points

	
	Low Level of Education/ Low Professional Level of Employees in the Sphere of Tourism 

	
	Weak Inhabitants´ Identification with the Region

	
	Lack of Residents´ Hospitality

	
	Insufficient System of Professional Education


Topic No. 6

	Organisation, Management of and Conditions for Tourism

	Strong Points
	Weak Points

	Efforts of the Region for Conceptual Development of Tourism (Implementation of the Regional Development Programme and Elaboration of the Strategy Concerning the Development of Tourism)
	Cooperation of Entrepreneurs in Tourism

	Cross-Border Cooperation
	Less Effective Cooperation of Municipalities within the Territory of the Czech Republic 

	Existence of Interest Groups/Associations in Tourism (Deliteus, PIC)
	Private and Public Sector Cooperation within the Territory of the Czech Republic

	
	Weak Links between Tax Income of Municipalities and Intensity of Business Undertaking within the Territory. 

	
	Generally Low Income of Municipalities – from Fees Based on Intensity of Tourism in the Municipality (e.g. Accommodation Fees)

	
	Lack of Financial Funds for the Development of

Infrastructure for Tourism


Note: Strong/Weak Points specific for the Ústí Region within the Czech Republic, are designated by red colour 

Opportunities and Threats
	Opportunities
	Threats

	Support of Tourism by the CR Government
	Low Support of Tourism by the Czech Rep. Government

	High Quality Legislature in the Area of Tourism 
	Impacts of Terrorist Attacks

	Ability to Make Use of Support from Structural Funds in an Efficient Manner
	Persistence of the Negative Image of the Region

	Support to the Development of Cross-Border Cooperation by the CR Government and the EU
	Lack of Financial Funds for Co-Financing Assistance from the EU Funds

	Helpful Policy of the Czech Republic towards Foreign Tourists
	Drain of Qualified Labour out of the Country or

to More Attractive Tourist Regions

	Increasing Volume of Leisure and Growing Demand for Leisure Activities
	Strengthening of the Czech Crown in the Area of Tourism and Loss of Comparative Advantage of Low Costs

	Formation of the Regional System of Management and Organization of Tourism based on Cooperation of the Public and Private Sectors
	Supplying the Area of Tourism in Competing Regions (the Labe Region, Karlovy Vary, Saxony) with High Quality Services 

	Formation of the Educational System in Tourism
	

	Building of the System of Standardization and Categorization of Services in Tourism (Accommodation Facilities, Information Centres)
	

	Building of the National Information System in the Czech Republic
	

	Continuing Reclamation/Revitalisation of Landscape 
	

	Support to Diversification of Activities in the Country (Landscape Maintenance, Development of Agri-tourism)
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