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EFFECTIVE STRATEGIES FOR TEACHING SCIENCES 

     The reform of sciences curricula is both promising and challenging as past 

teaching methods are examined in light of more current educational goals. In the past, many 

sciences educators chose a traditional lecturing style as it allowed for maximum content 

coverage and it was the mode with which they were most familiar. In recent years, the 

effectiveness of the traditional unbroken lecture method has come under the scrutiny of 

sciences educators for its inability to reach students with a wide range of abilities and 

learning styles, and the passive atmosphere it creates in a classroom.   

 Use models during teaching  

Much of the sciences lesson can be represented with models, pictures, graphs etc. 

Discuss this idea. Mainly the subject Chemistry deals with atomic and molecular 

phenomena that cannot be observed in the high school classroom. To help students 

understand these abstract concepts, teachers use analogical models to make concepts more 

accessible to the learners. 

USE  ICT 

Information and communication technology (ICT) opens up a new educational 

world of creativity for students and teachers. ICT plays an important role in planning 

lessons and in their management (Grimaldi and Rapuano, 2009).  
The use of ICT could be divided into two groups: in the first group a computer is 

used as a tool for finding information, communication and multimedia and in the second 

group the computer is a scientific tool such as a virtual laboratory, interactive simulation, 

computer-assisted laboratory  work. 

USE ASSESSMENT AND EVALUATION 

Regardless of the lesson format that is chosen, teachers must prepare appropriate 

questions in advance to assess student understanding during each phase of the lesson. 

These questions include an engaging question at the beginning of a lesson to 

determine what students already know, probing questions during the lesson to guide student 

learning, and end with closing questions to gauge what students learned at the end of the 

lesson.  

The opening questions should be answered by students with the understanding that 

the purpose of answering the questions is to confront students‘ initial ideas, not for students 

to have the ,,right” answer.      
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In sciences, well-planned lessons include effective questions, student interaction 

with new ideas, and student reflection-all focused on the conceptual learning goal. 
Sciences  teachers should capitalize on the importance of sciences in everyday life to 

engage their students, and then follow through with opportunities for them to actively 

explore newly introduced concepts. Advance planning will reap big payoffs in student 

motivation and deepen their understanding of topics in chemistry. An assessment is not a 

,,test” however, a test is one form of an assessment. A complete assessment involves four 

essential components: planning, gathering, analyzing, and action. A credible assessment of 

a chemistry program will be based on information from a wide variety of assessment tools 

over a span of several years. The gathered information must be carefully examined and 

must be used to enhance student learning and to improve the program. 

 

A GOOD TEACHER RESPECTS THE FOLLOWING CRITERIA 

 

POSITIVE ATTITUDE 

Borich (2000) suggests that effective teachers are those who use meaningful verbal 

praise to get and keep students actively participating in the learning process. Cruickshank, 

Jenkins and Metcalf (2003) write that effective teachers are generally positive minded 

individuals who believe in the success of their students as well as their own ability to help 

students achieve.  

As we all know, there are people in life who are inclined to see the glass half empty 

and there are others who usually see it half full. It is important to ,,catch students” doing 

things ,,right” rather than ,,catching them doing something wrong”. Effective teachers 

develop ways to remind themselves to do this, and the impact on students can last many 

years. Our students often recall praise and recognition that teachers gave them as young 

students, and they point to the confidence and direction that often resulted in their lives.  

PREPAREDNESS 

It is easy for students to tell if a teacher is prepared for class. Even young children 

know when a teacher is organized and ready for the day‘s lessons. According to informal 

surveys, nothing frustrates a student more than to come to class and be assaulted by a 

teacher who has no idea what he or she is doing.   
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PERSONAL TOUCH 

Students have always mentioned the fact that their favorite teachers are connected 

with them in a personal way. Teachers who convey a personal touch with their students 

call their students by name, smile often, ask about students  feelings and opinions, and 

accept students for who they are. Teachers who bring their lives and stories into the 

classroom build trust with their students. Teachers who tell stories of events in their own 

lives which relate to subject matter currently being taught, captivate student interest and 

promote bonding with the students. Additionally, teachers who have gotten close to their 

students have done so by finding out as much about their students as possible. Teachers 

who show interest in their students have interested students.    

SENSE OF HUMOR 

Students fondly remembered teachers for their sense of humor. If a teacher has a 

quick wit and the ability to break the ice in difficult situations with the use of humor, this 

is an extremely valuable asset.  

According to McDermott and Rothenberg (2000), students enjoy teachers with a 

sense of humor and found those teachers made learning fun. As long as it is not at any 

individual‘s expense, good teachers can occasionally enjoy a laugh with the class and they 

can also laugh at themselves. Students recognize the strength reflected in teachers who are 

not threatened by foolish or silly mistakes that they make. Since students sometimes find 

themselves in similarly embarrassing situations, good teachers can provide a wonderful 

model for how to deal with an embarrassing situation effectively. 

CREATIVITY 

Many of our students remembered unusual things that their teachers did in their 

teaching and the creative ways that they decorated the classroom or motivated the students.  
For example, one teacher was remembered for an old bathtub painted green and fills with 

pillows and books designated the ,,Reading Tub”. Another teacher was remembered for an 

igloo that she had in the back of her room.   

Other teachers had large trunks in their elementary room full of dress-up clothes, 

offering a fun activity for rainy days. 

WILLINGNESS TO ADMIT MISTAKES 

Something that we all appreciate in others is their willingness to admit mistakes, and 

it is also long remembered by students. Like everybody else, teachers  
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make mistakes. Unfortunately, some teachers think that their authority in the classroom 

can be undermined by these mistakes and they try to let them go unnoticed or cover over 

them quickly. Students quite obviously have a different opinion. They are fully aware of 

the times when teachers make mistakes, especially when they somehow suffer from them. 

Teachers who recognize their mistakes and apologize for them when they affect the 

students provide an excellent model to give students, and a great way to be remembered as 

a favorite teacher.  

FORGIVING 

Most of us have a bad habit of labeling others, and those labels can sometimes stick 

for as long as we know the person. They become ,,lifer” for us, and our interactions with 

these students are consistently colored by what we expect to see. All those associated with 

education know that there are frequently personality conflicts between teachers and 

students. It is often blamed on bad ,,sciences”. Whatever the cause, it can have a disastrous 

effect on the child caught in this relationship, and can result in a year of frustration and 

academic failure.  

Our students had plenty of memories of teachers who ,,had it in for” one student or 

another, but their accounts of favorite teachers reflected a willingness to forgive students 

for misbehavior and a habit of starting each day with a clean slate. 

RESPECT 

Teachers universally wish for their students to respect them. We have found from 

discussions with our students that those who are given the highest amount of respect are 

those who give respect to their children. 
Favorite teachers were remembered for keeping grades on papers confidential, for 

speaking to students privately after misbehavior or when the teacher needed some 

clarification, in contrast to public rebuke. Favorite teachers were remembered for showing 

sensitivity for feelings and for consistently avoiding situations that would unnecessarily 

embarrass students. Such behavior is obviously appreciated by students and according to 

those in our classes, repaid with respect and love for the teacher. 

HIGHT EXPECTATIONS 

Our students often have mentioned the expectations that their favorite teachers held 

for them. According to Irvine (2001) ,,students defined caring teachers as those who set 

limits, provided structure, held high expectations and pushed them to achieve”. Teachers 

with positive attitudes also possess high expectations for success.  
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Gill and Reynolds (1999) report that students of teachers with high expectations 

learn more as teachers‘ expectations rise. Teachers expectation levels affect the ways in 

which teachers teach and interact with students. In turn, these behaviors affect student 

learning. Generally, students either rise to their teachers expectations or do not perform 

well when expectations are low or non- existent.  

The best teachers were remembered as having the highest standards. Many of our 

students reported that they had little confidence in themselves as youngsters. Parents or 

siblings had told them that they were dumb and the children believed it to be true. When 

their teachers expressed the fact that they believed in their ability, it served to energize 

them and encourage them to reach new he ights. Some ended up choosing careers in areas 

that they were originally encouraged in by these teachers. Expectations are often self-

fulfilling and must therefore be expressed with care and consideration. Favorite teachers 

apparently have a talent for doing that. 

COMPASSION 

Hopefully, school is a place where children can learn and be nurtured in an 

emotionally safe environment. The reality of most classrooms, and in fact just about any 

gathering of youngsters, includes a significant amount of cruelty and hurt feelings. All 

insensitive, uncaring or deliberately malicious behavior cannot be eliminated from such 

situations, but a caring teacher can have a tremendous impact on its frequency. Students 

have related numerous stories over the years about how the sensitivity and compassion of 

a favorite teacher affected them in profound and lasting ways.  
Cruickshank, Jenkins, and Metcalf (2003) reported that effective teachers are 

supportive to students in multiple ways and help to meet their needs for belonging and 

success. These teachers were remembered for noticing when children were left out of 

games on the playground and for taking action to prevent such things from happening. 

Such simple actions eliminated the embarrassment that many children have to face every 

day. And from our students recollections, it was clear that such wise behavior was 

remembered vividly years later.  
SENSE  OF BELONGING 

One thing repeatedly mentioned by students was the fact that they felt like they 

belonged in the classrooms taught by favorite teachers.They recalled that these teachers 

developed a sense of family in their classrooms. A variety of strategies, long used by 

teachers in the classroom, were remembered. 
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KAHOOT  AN APPLICATION TO LEARN AND PLAY 

 

Kahoot has been a discovery in Spain. Represents to be a good opportunity to put 

our aim into practice and moreover to motivate the students.  

What is gamification?  

The application of game-design elements and game principles in non-game contexts. 

Through the Integration of playing elements it should be reached an increase in motivation 

of a person as well as the way to reach a goal or to solve a problem should be improved by 

that. 

The installation of the application - The process of the installation is very simple. You 

only have to go to the website of Kahoot and register yourself there.  

First step - You just have to select a role (teacher) and fill out a form which the typical 

data: user, email address and password. 

Second step - Within the application we have to choose between Quiz, Jumble, Discussion 

and Survey. In our case we will concentrate on Quiz.  

This game consists of a series of questions with a number of answers and to choose 

the correct answer before the other participants. 

Third step- As soon as we have chosen the game we then have to choose the number of 

questions which we want to take into the game as well as the possible options of answers. 
Moreover we have to look at the available time to give an answer. As soon as the 

game has been prepared we would like to put it into practice which makes the game a lot 

easier. During which one should pay attention to the following points.  
An internet connection has to be planned for the 

participants. They need to have a mobile or computer. 

They should download the Kahoot application from 

the AppStore or from Google Play and they should 

be well connected with the website.  

As soon as we finished the preparations for the 

game Kahoot, we will get a pin. A key which gives us 

entry to the game which we prepared.  

https://getkahoot.com/
https://itunes.apple.com/es/genre/ios/id36?mt=8
https://itunes.apple.com/es/genre/ios/id36?mt=8
https://play.google.com/store/apps?hl=es
https://kahoot.it/


                                                                         9      Sciences and Mathematics into Learning English -Erasmus + 
      Ref. NO. 2019-1-LV01-KA229-060448 

 

Let´s start gaming- As soon as the participants open the application or the website of 

Kahoot, they will be asked for a pin. When the participants entered the game, we can see 

them. When all participants are ready the administrator (in this case the school) starts with 

the game and begins to ask questions.  

 

 

 

 

 

 

After each question we know the answer, the winner and who answered first. 

Moreover we can see their valuation. In the end the one is the winner who gave the most 

correct answers the quickest way. 

Conclusion - The application gives us lots of options to highlight the content with which 

we are working.  

Kahoot seems to be a very good application to motivate the students and to make 

the learning  funnier. 

 

 

 

 

   

 

 

 

 

 

https://kahoot.it/
https://kahoot.it/
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SCIENCE 

 

Aim of the course 

To create and develop students' interest in the study of natural systems and processes 

by raising their awareness of nature's diversity and unity in order to: promote a positive 

attitude towards preserving and improving the environment and health. 

 

Tasks of the course 

Enable the student to: 

● to master the basics of research in natural sciences; 

● to study natural systems and processes, understanding the diversity and unity of 

nature; 

● Understand the importance of science achievements in people's daily lives and the 

need to protect the environment and health through: 

● practical experience in maintaining and improving the quality of the environment. 

In science, the student explores processes and phenomena in nature, using research 

skills in familiar and emerging - authentic, complex situations. The skills acquired are put 

to use to evaluate and obtain answers using reliable data 

in the context of all natural sciences and transposed to real situations in any human being 

scope. 

Students acquire not only content and procedural knowledge but also 

epistemological knowledge, justifying the use of research skills and answering the question 

of how science creates new knowledge. By harnessing research skills in a variety of ways 

contexts, the student learns to think as a scientist thinks, develops scientific thinking 

cultural experience, not only in the classroom, but also in accepting civic responsibility 

decisions in different life situations. 

At the end of primary school, the pupil recognizes, offers and evaluates explanations 

for a range of natural phenomena; use research skills to solve problems, conducting small 

studies; analyzes and evaluates data, expresses views and arguments different ways and 

inferred from the data; act responsibly in preserving the environment. 
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Lesson plan 

Solar system 

 

Outcome: The student will learn the information about the planets to model the planet in 

scale. Present your planet. 

The lesson uses methods such as discussion, group work, (At the beginning of the lesson, 

the pupils are divided into groups of 4). The pupils have previously mastered the planets 

of the solar system. 

 

The teacher says in the introduction that 

she has been sent an article, but she does 

not understand what the article is because 

the text is in an ordered order. 

 

The teacher asks the students to compare 

the transcripts with another group. 

 

There is a discussion about the planets' 

distances from the sun. 

 

The text tells about the solar system, the 

size of the planets, the distances of the 

planets to the Sun. 

Students decode the text. 

 

 

 

 

 

Students compare 

 

 

 

Students discuss with the teacher the size 

of planets, distances. 

 

Next, the teacher assigns students a lesson 

assignment: 

Each group will have to make their own 

planet model and present their planet, 

determine the planet's distance to the Sun. 

To do this, you will need to use the scale 

knowledge. Students will need to use the 

resulting calculations to create a planet 

model (to be reduced to the calculated 

size). 

 

Each group draws its own planet. 

 

Students in groups at the expense. 

Send the planet new dimensions to the 

ballot boxes. 

 

Next, the rest of the students recalculate 

other planets to see if the calculations are 

wrong. 

 

Groups send dimensions. 

 

Pupils begin to make their own planet 

model and planet presentation. 



                                                                         15      Sciences and Mathematics into Learning English -Erasmus + 
      Ref. NO. 2019-1-LV01-KA229-060448 

 

Discuss if any information differs. 

 

Finally, the teacher brings together all the 

students in the classroom. 

They are negotiating distances to the Sun. 

 

Students tell how they made the distance 

calculations. 

Put your planets on the ground. 

Each group presents its own planet. 
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ZÁKLADNÍ ŠKOLA A MATEŘSKÁ 
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Sample lesson – Science, Class 6 

Topic: Multicellular organisms - Honeybee 

Introduction: Objective of the lesson, Motivation – tasting of different types of honey, the 

utility of bees for nature and humanity 

Repetition: What we learned from the previous lesson – division of bees, division of labor 

in the hive 

Content of the new lesson: presentation about description of bees,  folding bees using 

puzzles, groupe work with microscope , observation under a microscope, exploring bee 

wings, drawing of bee wings in exercise book, playing videos about the work of bees and 

first aid after bee sting for allergy sufferers 

Teaching fixation: interactive whiteboard description of parts of bees , workbook Playful 

Biology 

Examination: test of bee description or oral examination 

Other teaching methods: working on computers – finding bee species, project Art + 

Biology - drawing a bee hive with a working division of bees, Museum of knowledge 

Olomouc 

 

    

      Tasting of honey                                                                                                                          Bee puzzle 
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Classbook of Biology 6 

Obrázek 1Workbook of Biology 6 

 

 

 

 

 

 

 

 

 

                                                                                                                                   

                  

 

Bee wing under the microscope 

 

 

       

       

       

              

              

              

              

              

              

              

              

              

       

 

                      Observation under a microscope                                                                       Museum of knowledge Olomouc 
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Sample lesson – Science, Class 8 

Topic: Human - Support system, external structure of the body 

Introduction: Objectives of the lesson, motivation - an illustrative demonstration method 

of teaching applied to pupils - describe themselves their support system  

Repetition: What we already know from the last lesson - description of the skull 

New curriculum: Educational skeleton in class, frontal teaching – presentation about parts 

of the skeleton, Five-leaf (write 5 words about what you know about the skeleton), Group 

work (construct your skeleton from paper), comparison of skeletons of humans and other 

animals (pupils compare different skeleton features on picture cards), relaxation, didactic 

science games (The Anatom, The Human Body) 

Teaching fixation - work with textbook (understanding text), interactive whiteboard - 

construct and description skeleton, workbook Playful natural history 

Examination: test - skeleton description, oral examination of skeleton 

Conclusion: teacher‘s evaluation, self-evaluation of pupils 

Other teaching methods:  crossword, scrabble, 1 letter concepts, production of own 

crossword puzzles, anagrams, choose what does not belong there, experiments 

Google Body Browser 

Exhibition – The Body 

Fortress of knowledge in Olomouc  

Cross-curricular relations:  

Art + Biology, creation of own skeleton, 

Chemistry + Biology - biogenic elements, bone structure – calcium, labor. work - 

preparations of animal bones, examination under microscope - bone tissue, writing - 

preparation of preparations, observation, comparison 
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   Skeleton test                                                                                                    Educational skeleton  

 

 

Art+Biology 

 

 

 

                                      Paper skeleton 
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Workbook             Didactic game 

 

 

 

Classbook            Examining bone under a microscope in Chemistry 
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Exhibition The Body 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

Fortress of knowledge in Olomouc 
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Sample lesson – Physics, Class 9 

Topic: Universe, solar system 

Introduction: 

 Objective of the lesson, motivation – Earth as part of the solar system 

Repetition: 

 What we already know about  from the last lessons and about solar system-mind map 

Content of the lesson: 

 Individual planets of the solar system, especially the Sun - the only star of the solar 

system, units of length used in space (LY, AU, pc) 

 Video from youtube  

 Group work  – construct model of planets of the solar system and project about 

individual planets  

Teaching fixation: 

 Work with pictures, physics example 

Other teaching methods: 

 Research instruction – internet search (https://scaleofuniverse.com/) 

Examination: Test, oral examination 

Conclusion: Teacher’s evaluation, self-evaluation of pupils 

Cross-curricular relations: 

 Chemistry - reakcion 

 Art + physics – construct model of planets of solar system  

 

 

 

 

 

https://scaleofuniverse.com/
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1.Model of planets of solar system 
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2.Project about individual planet 

of solar systém 

 

 

 

 

 

 

 

 

 



                                                                         27      Sciences and Mathematics into Learning English -Erasmus + 
      Ref. NO. 2019-1-LV01-KA229-060448 

 

 3.Units of length used in space (AU, LY, pc) 

 

 

Calculating the distance of the earth from the sun 
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4. Examination – test 

The light from the Sun reaches the Earth in about 8 minutes 20 seconds. Express in 

meters the size of these units of length: 

a) astronomical unity 

  𝑣 =
𝑠

𝑡
→ 𝑠 = 𝑣 ∙ 𝑡 

 𝑠 = 3 ∙ 108 ∙ 500 = 1 500 ∙ 108𝑚 → 1 𝐴𝑈 = 1, 5 ∙ 1011𝑚 

 Answer:  

- The astronomical unit is approximately 1, 5 ∙ 1011𝑚 long. 

 

b) Parsek 

 

c) Light year 

 

5. Pictures, internet  
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Youtube: 

- Hubble telescope 

- Earth from ISS 

Internet browser: 

- https://scaleofuniverse.com/ 

 

 

 

https://scaleofuniverse.com/
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Learning outcomes: 

B.1.1. Students will be able to compare organisms' adjustments considering biotic and 

abiotic environmental conditions on the example of native ecosystem. 

B.1.2. Students will be able to analyse the process of keeping the balance in nature by 

associating their behaviour and responsibility with sustainable development. 

C.1.1. Students will be able to explain binding and conversion of energy in the process of 

matter cycle in the biosphere and to connect the above with life conditions and life support 

systems. 

C.1.2. Students will be able to explain the principle of energy use on the level of ecosystem 

from the point of view of sustainable development 

D.1.1. Students will be able to apply the basic principles and methodology of scientific 

research  and to describe development of the scientific thought throughout history. 

OUTCOME ELABORATION: 

 Students use chemical reaction equation to show the process of getting sulphuric and 

sulphurous, nitric and nitrous acid  

 Students use chemical reaction equation to show ionisation of acids in the water 

 Students name the indicators to prove acid solutions 

 Students explain the pH value 

 Students research rain pH value where carbon dioxide is dissolved 

 Students prove rain pH value in the school yard by experiment 

 Students make acid rain in the classroom by experiment and compare it with rainwater 

samples already tested 

 

Subject : Biology 

and mathematics 

 

Theme/Unit/Workshop: 

ACID RAINS 

 

School: Gimnazija dr. 

Mate Ujevića Imotski 

Duration time: 2 – 

4 months 

 

Teacher: 

 Marijana Vuković, 

teacher of biology  

 Ana Mendeš, teacher of 

mathematics 

Students' age: 14, 15 
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 Students explain how acid rain is made 

 Students describe the influence of acid rain on forests, marble and limestone 

constructions 

 

CROSS-CURRICULAR THEMES’ EXPECTATIONS 

B.4.1. (Theme: Sustainable development) student will act in accordance with the 

principles of sustainable development with the purpose of environmental protection 

B.4.1. (Theme: Personal development) students will be able to see the consequences of 

their own and others opinions/ actions/ choices. 

B.4.3. (Theme: Personal development) students will be able to take responsibility for 

their behaviour 

C 4.1. (Theme: Personal development) students will be able to recognise and avoid risky 

situations within the society and to apply self-preservation strategies 

IKT (Theme: IT) students will be able to present, create, share ideas and contents of 

complex topics by using IT 

C.4.3. (Theme: Citizenship Education) students will be able to promote the quality of 

life within community. 

A.4/5.1. (Theme: Learning to learn) students will be able to look for new information 

from different sources independently, to transform them into new knowledge and to use 

them successfully in problem-solving situations. 

A.4/5.3. (Theme: Learning to learn) students will be able to act creatively in different 

fields of study 

A.4/5.4. (Theme: Learning to learn) students will be able to think critically and access 

ideas 

B.4/5.1. (Theme: Learning to learn) students will be able to determine leaning objectives 

independently, to choose the best learning approach and to plan the learning process 

D.4/5.2. (Theme: Learning to learn) students will be able to achieve good communication 

with other students, to collaborate successfully in different learning situations and they are 

willing to ask and offer help. 

B.4.3. (Theme: Entrepreneurship) students will be able to recognise the importance of 

responsible entrepreneurship for growth and development of an individual and the 

community 
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STUDENTS’ ACTIVITIES 

ACTIVITY no.1 

Students research the occurrence and consequences of acid rain, indicators, constructing 

rain gauge and study how the pH meter operates, by using reliable sources: 

 Students’ books for high school 

 Encyclopaedias and textbooks 

 Websites of universities, various institutes of science, scientific magazines, state 

bureau of statistics 

 Students should verify the date when the information was published just in case they 

are outdated.  

ACTIVITY no.2 

Students make the hypothesis, plan the research and construct the rain gauge 

 Students watch the weather forecast 

 Students set up the rain gauge in the school yard 

 Students monitor and write down the volume values in a table 

 Students determine pH value of the rainwater by using standardised indicator paper 

 The same sample is used for measurements with digital pH meter 

 Students write down the values in the table 

 Students compare rainwater sample with acid rain samples which will be obtained 

in the classroom experiment.  

 

ACTIVITY no.3 

Students process the data 

 Students show graphically the data from the table: rainfall quantity in two-week 

period, rainwater pH values determined by standardised indicator paper 

 Students show graphically the data from the table: rainfall quantity in two-week 

period, rainwater pH values determined by digital pH meter 

 Students draw a conclusion based on the hypothesis 
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ACTIVITY no. 4 

Students present the results: 

 By making a poster with research results 

 By making 3D model of the causes for occurrence of acid rain (factory, forest) 

 By making digital contents by using web tools 2.0 (infographics, mind maps, comics, 

videos) 

 

ATTACHMENT no. 1: HOW TO MAKE A RAIN GAUGE 

      (taken from: http://blog.meteo-info.hr/djecji-kutak/izmjeri-koliko-je-kise-palo/)  

   To make a rain gauge you need: 

- Plastic bottle 

- Smaller rock or cobble  

- Scissors 

- Duct tape 

- Water resistant marker 

- Ruler  

Cut off the top of the bottle at the place where it starts to narrow. Put a few smaller stones 

or cobbles in the bottle so it doesn’t flip. Turn the top of the bottle (which you have just 

cut) and place it on the bottle to look like a funnel. Seal everything together with a duct 

tape. Mark with a water resistant marker a line on the bottle just above the rocks or cobbles 

above which you will measure the quantity of rainfall. Using a ruler, make a scale above 

that line. That scale will be used to observe the quantity of rainfall. Pour some water in the 

bottle so that the water reaches the line. Put the bottle outside in the open before the rain 

starts. 

After the rain stops, check the water quantity in the rain gauge. You can also observe how 

long it was raining, and compare if, at a certain period of time, it was light or heavy. You 

can add the rain gauge to your collection of meteorological instruments which you have 

previously made and you can write your own meteorological reports. 

 (taken from Profi Klett: https://www.profil-klett.hr/repozitorij-materijali/jesu-li-

sesvetske-kise-kisele ) 

NOTE: The picture shows another way to construct a rain gauge. Following the 

instructions, construct another rain gauge. 

http://blog.meteo-info.hr/djecji-kutak/izmjeri-koliko-je-kise-palo/
https://www.profil-klett.hr/repozitorij-materijali/jesu-li-sesvetske-kise-kisele
https://www.profil-klett.hr/repozitorij-materijali/jesu-li-sesvetske-kise-kisele
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Attachment 2. Table for monitoring the results  

 

Table 1. measured quantity of rainwater (mL) and its PH value determined by standardised 

indicator paper and PH meter  

Date Volume of 

rainwater/ml 

Rainwater pH 

values 

(standardised 

indicator paper) 

Rainwater PH 

values 

(pH-meter) 

    

    

    

    

 

Digital tools for charts: 

 http://e-laboratorij.carnet.hr/meta-chart-izradite-grafikone-bez-muke 

Attachment  3.  

What is water cycle? (group work) 

The water cycle describes cycling of water in nature through different stages – evaporation, 

condensation, rainfall (precipitation), surface flow. This cycle goes round and round and 

therefore the name water cycle in nature. 

http://e-laboratorij.carnet.hr/meta-chart-izradite-grafikone-bez-muke
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The water ideal for understanding the 

whole cycle. Individual stages of water cycle can also be explained by using it. 

Materials:  

 Plastic bag with a zipper 

 Water 

 Marker 

 Some blue food dye 

 Duct tape 

Process description:  

1. Heat water until it boils. 

2. Add some blue food dye in the water to make it appear sea water. 

3. Put some water in the plastic bag and close it with the zipper. 

4. Put the plastic bag on the window using duct tape. 
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5. As the water evaporates from the “sea” surface, it creates condensation on the top of 

the plastic bag which presents the water condensation in the upper atmosphere and 

cloud appearance.  

6. After a certain time, water drops appear on the sides of the plastic bags and slide 

down slowly by making rain. 

7. Therefore, “rain” goes back to the “sea”. 

8. If the water is still warm, the water cycle continues. 

Attachment 4.: making a bottled terrarium  

 

https://youtu.be/7Lg4tzkHgVo 

 

 

 

 

 

 

 

 

 

 

https://youtu.be/7Lg4tzkHgVo
https://youtu.be/7Lg4tzkHgVo
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Attachment 5: How to make 3D water cycle model  

 

Activity: How to make a water cycle model for the waters of Imotska Krajina  

Attachment 5. Worksheet – water cycle 

 

The picture is taken from: https://edutorij.e-skole.hr/share/proxy/alfresco-

noauth/edutorij/api/proxy-guest/4874fe79-8302-4ea2-b516-4657ea249026/kemija-

7/m02/j04/index.html 

 

https://edutorij.e-skole.hr/share/proxy/alfresco-noauth/edutorij/api/proxy-guest/4874fe79-8302-4ea2-b516-4657ea249026/kemija-7/m02/j04/index.html
https://edutorij.e-skole.hr/share/proxy/alfresco-noauth/edutorij/api/proxy-guest/4874fe79-8302-4ea2-b516-4657ea249026/kemija-7/m02/j04/index.html
https://edutorij.e-skole.hr/share/proxy/alfresco-noauth/edutorij/api/proxy-guest/4874fe79-8302-4ea2-b516-4657ea249026/kemija-7/m02/j04/index.html
https://www.youtube.com/watch?v=m08dqgv7oIs
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Fill in the sentences: 

Process marked with no.1 in the picture is called _________________ . In your terrarium 

the plant loses water in the form of steam, which goes out through _________________ 

(which part of the leave?) and the process is called _________________ . 

By the process which is marked no.3 in the picture, the water goes from  

_________________  into liquid state, which is shown in your terrarium as 

_________________ on the inner sides of the glass dish. 

 

Attachment  6: How to make a 3D acid rain model  

 

https://www.youtube.com/watch?v=LfC8koCEX5E 

Attachment  7. Experiment: example 1 – how to make acid rain in the lab  

Materials:  

 Rainwater sample 

 Leaves and flowers of plants (coloured flower) 

 Distilled water 

 Laboratory equipment (pneumatic tub, glass plate, bottle with a nozzle) 

 

https://www.youtube.com/watch?v=LfC8koCEX5E
https://www.youtube.com/watch?v=LfC8koCEX5E
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 Sulphuric flower 

 Matches 

 Indicators (methyl orange, blue litmus paper) 

 camera 

 
 

Experiment description: 

Put the coloured flower, a leaf of the plant, blue litmus paper and ignited sulphuric flower 

in the pneumatic tub. Ignited sulphuric flower burns creaking a white smoke. By using the 

nozzled bottled, we have created the artificial rain. Close the tub with glass plate. White 

smoke merges with water and creates acid rain = diluted sulphuric acid has discoloured the 

flower and the leaf, blue litmus paper has become red. By adding methyl orange, the 

colourless fluid in the pneumatic tub has become light red, which confirms the presence of 

acid rain. 

After getting acid rain in the lab, we have tested rainwater samples by using appropriate 

indicators and concluded that there is no change in the indicators. 

Attachment 8.  Experiment – Example  2. – How to make acid rain in the lab 

Materials: : 

 rainwater sample 

 distilled water 

 laboratory equipment (2 glass cups 60ml, a nozzled bottle) 
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 matches, cotton (to symbolize the cloud), improvised cardboard lid with the hole in 

the middle 

 indicators (methyl orange) 

 

 
 

https://www.youtube.com/watch?v=zBJizSQDBn4 

 
https://www.youtube.com/watch?v=VqycafnVa9c 

 

https://www.youtube.com/watch?v=VqycafnVa9c
https://www.youtube.com/watch?v=zBJizSQDBn4
https://www.youtube.com/watch?v=VqycafnVa9c
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Attachment 9. Experiment: influence of the acid rain on living and non-living world 

Materials: 

 distilled water 

 2 glass cups 

 An egg, 2 green leaves, 2 

metal paperclips 

 Vinegar 

 Indication paper 

 

https://www.youtube.com/watch?v=s9kAiph27aI 

Attachment  10. References 

Websites:  

 

https://edutorij.e-skole.hr/share/page/home-page 

 

http://e-laboratorij.carnet.hr/  

 

https://www.britannica.com/science/acid-rain 

 

https://www.profil-klett.hr/repozitorij-materijali/kisele-kise 

  

https://www.youtube.com/watch?v=Nf8cuvl62Vc 

https://www.youtube.com/watch?v=s9kAiph27aI 

https://www.youtube.com/watch?v=n5S-uNx_Sk4 

https://zelenaucionica.com/najzabavniji-nacin-da-deca-nauce-sta-je-kruzenje-vode-u-

prirodi/?script=lat 

https://www.youtube.com/watch?v=LfC8koCEX5E 

https://www.youtube.com/watch?v=zBJizSQDBn4 

https://youtu.be/7Lg4tzkHgVo 

 

https://www.youtube.com/watch?v=s9kAiph27aI
https://edutorij.e-skole.hr/share/page/home-page
http://e-laboratorij.carnet.hr/
https://www.britannica.com/science/acid-rain
https://www.profil-klett.hr/repozitorij-materijali/kisele-kise
https://www.youtube.com/watch?v=Nf8cuvl62Vc
https://www.youtube.com/watch?v=s9kAiph27aI
https://www.youtube.com/watch?v=n5S-uNx_Sk4
https://zelenaucionica.com/najzabavniji-nacin-da-deca-nauce-sta-je-kruzenje-vode-u-prirodi/?script=lat
https://zelenaucionica.com/najzabavniji-nacin-da-deca-nauce-sta-je-kruzenje-vode-u-prirodi/?script=lat
https://www.youtube.com/watch?v=LfC8koCEX5E
https://www.youtube.com/watch?v=zBJizSQDBn4
https://youtu.be/7Lg4tzkHgVo
https://www.youtube.com/watch?v=s9kAiph27aI
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Objectives: 

Students will apply the model of particle structure  of matter  

Students will analyse and apply the Ideal Gas Laws and molecular-kinetic model of gas 

Lesson plan: 

The teacher has prepared all the materials necessary for  ppt presentation, which is a 

common procedure for a physics lesson. For this lesson a plastic bottle (0,5l) closed with 

a 1kn coin has been added. 

Beginning of the lesson. 

Title: What does the air (gas) pressure depend on in enclosed volume? 

Introduction:  

Two students try to make other students to draw a conclusion: What is the matter around 

us built of? 

 By dividing a matter into smaller pieces, can we reach its smallest component? 

 What are atoms and molecules and their size? 

 Properties of molecules? 

The smallest particle which still has the properties of that matter? 

 A claim: matter in all 3 states of matter (liquid, solid or gaseous) consists of 

molecules. 

 The bond between the molecules (the animation of molecules vibrating around its 

equilibrium  position) 

 The weakest bond in the gas 

 To solve problems in real life we have to have models 

 That’s why we have made an ideal gas model 

 Ideal gas (requirements for a gas to be ideal) 

 

Subject : Physics 

 

Theme/Unit/Workshop: 

AIR PRESSURE 

 

School: 

Gimnazija dr. Mate 

Ujevića 

Duration time: one 

class 

 

Teacher: Željko Galić, 

teacher of physics 

Students' age: 14 
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While we have been doing this, the coin on the bottle started “jumping” (surprise for my 

students). 

Students in the first two rows will probably notice that and start “smiling”. The teacher 

has to make others notice it, and, if possible, show the bottle on the screen so all the 

students can see it. 

Question: Why does the coin on the bottle “jump”? 

Create groups of 4-5 students. Students discuss it and draw conclusions. The 

representative of each group presents their conclusions. 

Answers: 

  

  

  

Continue with the presentation. 

Play 2 short films (simulations) from which the solution to the problem is visible. 

Animation with the increase in the number of particles, then with the decrease in volume. 

Animation with the temperature increase. 

https://edutorij.e-skole.hr/share/proxy/alfresco-noauth/edutorij/api/proxy-guest/91daaeb6-

b12a-48bb-982a-1c3614971f62/html/1238_Tlak_idealnog_plina.html 

Conclusion:  

 Air (gas) pressure is propositional to: 

1. temperature   𝑝~𝑇. 

(temperature increase is conditioned by speed (kinetic energy 𝐸𝑘) increase..)    

𝑝~𝐸𝑘
̅̅ ̅ 

2. concentration    𝑝~
𝑁

𝑉
. (if necessary, explain the term, although it is pretty clear 

from the simulation) 

 

 

https://edutorij.e-skole.hr/share/proxy/alfresco-noauth/edutorij/api/proxy-guest/91daaeb6-b12a-48bb-982a-1c3614971f62/html/1238_Tlak_idealnog_plina.html
https://edutorij.e-skole.hr/share/proxy/alfresco-noauth/edutorij/api/proxy-guest/91daaeb6-b12a-48bb-982a-1c3614971f62/html/1238_Tlak_idealnog_plina.html
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Therefore: 

                                        𝑝~𝐸𝑘
̅̅ ̅ 

                       𝑝~
𝑁

𝑉
𝐸𝑘
̅̅ ̅ 

𝑝~
𝑁

𝑉
 

To be able to solve a problem, instead of the sign for proportionality (~ ), we must write 

the sign for equality (=). For that, we need a proportionality coefficient “k”  i.e.            

𝑝 = 𝑘
𝑁

𝑉
𝐸𝑘
̅̅ ̅.    

It has been determined that  𝑘 =
2

3
. 

Therefore: 

                 𝑝 =
2

3

𝑁

𝑉
𝐸𝑘
̅̅ ̅,    𝐸𝑘

̅̅ ̅ =
𝑚0𝑣2̅̅̅̅

2
                𝑝 =

1

3

𝑁

𝑉
𝑚0𝑣2̅̅ ̅ 

We can give each group a glass with some water in it and a candle which is floating on 

the water. When we enclose the glass (cover it with some lid), the candle will blow out 

and the water level will rise. 

One group will make a poster, the second one a mind map, the third one will support it 

with mathematical examples…  
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Research teaching – learning from detection 

Objectives : 

-  Introduce the students with the effects of different factors on the quality and   

characteristics of water 

- Develop ecological awareness and an appropriate relationship to the preservation and 

protection of the environment 

Activities: 

'Never fed up with chemistry' 

The students will set the research question on the basis of  different sources , the 

Internet, textbook, conducted research, etc. 

Students will collect samples from the River Vrljika into sterilised glasses. 

The next step is determining the hypothesis ( or more than one) of the possible outcomes 

of the research. Then they will conduct experiments with the help of materials from the 

ECO LAB case, which contains all necessary work equipment as well as the 

chemicals.By doing experiments, they will determine the pH values of the water, the 

amount of nitrates, amoniac and nitrites in the water. They will also determine the water 

hardness. The methods to be used are based on the simple addition of a reagent into a 

determined amount of water (ml) until a particular colouring which will help to determine 

the pH  is achieved.  

The results of the experiment will be shown on graphs, tables, using different digital 

tools. A discussion will follow, which will compare and analyse results from other 

research and specific records. 

Subject : Biology 

 

Theme/Unit/Workshop: 

Analysis of  water  from the 

River Vrljika 

School: 

Gimnazija dr. Mate 

Ujevića 

Duration time: 2-

4 months 

 

Teacher: Mila Jakić, teacher 

of biology 

Students' age: 14 
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There will be a conclusion and records of written sources that students will use at the end. 

The conclusion results from the whole research, which could be followed by a suggestion 

for new research or similar. The bibliography will state the Internet sites, scientific work, 

textbooks  used. 

Activity 1 

The students will be divided into a few groups. One group will measure the amount of 

nitrates in the water, the second the amount of nitrites in the water, the third will measure 

the amount of amoniac, the fourth the amount of phosphates in the water, and the fifth the 

hardness of the water. 

Activity 2 

Then students fill in work sheets with the results, changes of colour, measured pH , etc. 

Activity 3 

Making tables and graphs. Specific groups do that in digital tools Meta-Chart, others on 

work lists. 

Activity 4  

The students will compare their results with results and measurements of other research 

and records. 

Ways of realisation: 

Individual work, group work, individual research 

Evaluation of activities: 

Production of interactive teaching contents, graphs, tables and posters 

Bibliography: 

-Textbooks approved for Chemistry and Biology teaching 

-Additional resources for the subjects 

-Internet sources of knowledge 
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Objectives: 

- Introduce the students with the effect of different factors on the quality of  air in the 

environment we live in 

- Develop  ecological awareness and an appropriate attitude towards preservation and 

protection of the environment 

Activity – Air pollution 

Students will go to different places / habitats by the river Vrljika, in the town, rubbish 

dumps, near rubbish containers and the forest to collect leaves from the plants which live 

in those areas. 

Before the actual research, students will set a scientific question like ' What is the degree 

of air pollution in our surroundings?' , which the students will only determine and set. 

Then setting  the hypothesis. What can be assumed by the hypothesis is the degree of 

pollution in specific areas. 

Experiments will follow, which will help students realise the degree of pollution.The 

experiments will be conducted using specific materials and methods ( leaves from trees ...)  

Procedures will be shown in the results. Results can be shown in different ways : graphs, 

tables, using digital tools ... 

In the end students will compare their research with other research and records, which will 

all be demonstrated in a discussion followed by a conclusion as well as the sources used. 

 

Subject : 

Biology and physics 

Theme/Unit/Workshop: 

Let's protect our 

environment 

School: 

Gimnazija dr. Mate 

Ujevića 

Duration time: one 

class 

 

Teacher:  

Mila Jakić, techer of 

biology 

Mate Jonjić, teacher of 

physics 

Students' age: 14 
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Activity 1 

Students will be divided into groups (the number of which will depend on the number of 

students), For a start, each group will get a leaf from a different area ( by the river Vrljika, 

from the town, near the rubbish dumps, from the forest ...). The students will use a 

Dichotomous key to name the plant. 

Activity 2 

After completing the first activity, students will determine the degree of pollution on the 

leaves. A leaf from the plant, white paper and Scotch tape will be enough to do this. Using 

the Scotch tape, the students will transfer the particles from the leaf onto  white paper. 

Doing that we have obtained samples for analysis. 

Activity 3 

Using school microscopes, the students will observe the pollution of leaves from different 

locations near the river Vrljika. 

Using Scotch tape, students will collect smears from the surface of the leaves, and 

afterwards, they will observe them through the microscope. 

Using a camera, students will take a photo of each sample, and then study them using 

computer analyses. 

By computer enlarging, the students will attempt to determine the differences in the 

particles of pollution, according to their size, shape, or even colour and similar. 

Activity 4 

Using the digital tool Meta-Chart, specific groups will make a graph, and others will do it 

on their work sheets. Measurements from previous studies will be used for comparison. 

Activity 5 

Students will understand the possibilities of pollution in particular areas according to 

ecology. Each group will get questions on their work sheets. 
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Activity 6  

Some students will present the results using a Powerpoint presentation ( those who have 

made a graph using digital tools), while the others will do it orally using the graph shown 

on paper. 

Ways of realisation: 

- Individual work, group work, individual research 

Evalauation of activities: 

- Production of digital interactive teaching contents, graphs, tables, posters 

Bibliography: 

- Textbooks approved for teaching Biology and Chemistry 

- Additional materials for the subjects 

- Internet sources of knowledge 

 

 
Objectives: 

 

 To implement scientific approach and work methods into teaching science, maths and 

English 

 To learn Collaboratively 

 To develop citizenship’s skills and attitudes 

 To develop awareness of drinking water importance 

Subject : Biology, 

mathematics and 

physics 

Theme/Unit/Workshop: 

RATIONAL USE OF 

WATER – mini project 

 

School: 

Gimnazija dr. Mate 

Ujevića 

Duration time:  2 -4 

month 

 

Teacher:  

Marijana Vuković, 

teacher of biology 

Ana Mendeš, teacher of 

mathematics 

Mate Jonjić, teacher of 

physics 

Students' age: 14, 15 



                                                                         51      Sciences and Mathematics into Learning English -Erasmus + 
      Ref. NO. 2019-1-LV01-KA229-060448 

 

 To point out the importance of water protection and management 

 To awake the conscience of the general public to proper water management 

 To develop ecological conscience and proper attitude towards protection and 

preservation of water 

 To meet Imotska Krajina water sources 

 To apply mathematical, physical, biological principles to specific situations 

Studets will use reliable sources: 

 Students’ books for high school 

 Encyclopaedias  and textbooks 

 “Vodovod Imotske krajine” water system archive 

 Websites of universities, various institutes of science, scientific magazines, state 

bureau of statistics 

Students activities 

Activity  1.: 

 

Students research how to reduce water consumption as well as possible explanations for 

river Vrljika withdrawal and water spring drying up (the same situation occurred in June 

2018 due to an earthquake and it lasted for 5 days).  Students try to find a water tank that 

is big enough to solve that problem for a certain period of time. 

Students do the experiment in their households:  

- they read water meter,  

- talk to other members of the household about how to reduce water consumption, 

- discuss good and bad water use habits 

- determine the biggest consumers and suggest ways to save water,  

- try to use water rationally during the experiment, 

- reread the water meter  

 

Attachment  1: Input table 

 

Water meter 

reading date 

value difference Daily water 

use 

October 1, 2019 2182 𝑚3  

20𝑚3 

 

      

      645  l 
October 31, 2019 2202 𝑚3 

November 6, 2019 2205,6 𝑚3      
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November 13, 

2019 
2208,84 𝑚3 3,24𝑚3  

     549 l 

 

Using the data from the table, students calculate how much water a six-member family will 

use in 31 days. (12.555𝑚3) 

Students calculate water consumption per person in a month without water saving and in a 

month with water saving. 

 

Activity 2.: 

 

Accompanied by their teachers, students go to the waters of Imotska Krajina (river Vrljika 

springs (Opačac, Dva oka, Jauk, Utopišće), lakes Prološko blato, Modro jezero, Crveno 

jezero, Ričice..) looking for a hidden treasure and  hoping to find a water tank big enough 

for the case of natural disaster. 

Students have seen the waters of Imotska Krajina. Seeing water sources it hasn’t been hard 

to decide which natural phenomena is the best solution for a water tank. 

For that purpose, students have decided to study Red lake (Crveno jezero).  

The task is to calculate approximate water volume in Red lake, research and calculate if 

that quantity of water would be enough for the needs of Imotska krajina in the case of a 

disaster. 

Students have approximated the lake by cylinder after the research. 

 

 

 
 

To determine the volume of the cylinder, we need to know: 

- cylinder base 

- minimum and maximum water level in the cylinder 

 

Using the formula for disk area, we will calculate the cylinder base. 

 

                                                         𝐵 = 𝑟2𝜋 
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Students have determined values for minimum and maximum water level and disk radius 

which presents water surface.  

Using the formula for cylinder volume  

 

    𝑉 = 𝐵 ∙ ℎ  
 

Students will calculate water volume in Red lake (values for minimum and maximum water 

level), transform the water volume from 𝑚3 u 𝑑𝑚3 to find out how many litres of water 

there are in Red lake. 

Students will research the population of Imotska Krajina according to the latest census 

(2011).  

Based on that data and the data calculated by the other group of students about water 

consumption in their households in the period from October 1, 2019 to October 31, 2019 

during the period of non-saving water and in the period from November 6, 2019, to 

December 6, 2019, during the period of water saving, as well as the data of “Vodovod 

Imotske krajine” water system, students will calculate how long Red lake can be a water 

tank for Imotska Krajina. 

Students have reached together and found the necessary data. After collecting the data, 

students process them while explaining it in English. 

Student 1 calculates the water volume n Red lake by writing it on the blackboard. 

Student 2 presents the data of the population in Imotska krajina according to the latest 

census. 

Student 3 transforms 𝑚3 u 𝑑𝑚3 and concludes how many litres of water there are in red 

lake. 

Student 4 has prepared digital photos with their explanations. 

Student 5 calculates the time we will have if we use the water rationally and if we waste it 

irrationally. 

Student 6 will make calculations as in attachment 1.  

Student 7 will write the given results in  a table of his/her own creation. 

Two students will make a presentation using web tool „𝑃𝑟𝑒𝑧𝑖” from the given data. 

Two students will make a poster based on the given data. 

Two students will make a flipped poster based on the given data.  

All the activities are done in English during the lesson. 

While the presentation and the posters are being make in the classroom, student 8 (who has 

prepared a Kahoot quiz on the waters of Imotska Krajina) gives other students links of the 

materials he has used so they can solve the quiz. 
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Activity 3:  

 

Students will determine the northern and southern cliff heights. They will determine which 

percentage of the lake is filled with water. Students will approximate the northern cliff 

height  using Galileo’s law of falling and horizonal projectile – horizonal projectile from a 

height H lasts as long as the free fall from the same height. 

 

                             H = ½ · g · t2   ..... height from which the free fall is done 

                                (g = 9.81 m/s2 or g= 9.81 N/kg) 

                   t ... time of the free fall which is equal to the time of horizonal projectile  

 

Using a stopwatch, students will measure the time needed from the rock to fall on the 

surface of the lake. The rock will be thrown at the angle of 0° (accompanied by their 

teachers, students will take a walk to the northern cliff). Based on the given results from 

the accumulated water volume, students will calculate the water mass.  Using the value for 

the density of the water from the table, students will apply the following formula: 

     ρ = m / V  ..... density 

Students will show the water mass in kg and t, and they will compare the given results with 

their own body mass. 

 

Activity 4.:  

How to measure hydrostatic pressure in Red lake? 

Based on the data from experiment 1, students will describe the changes in hydrostatic 

pressure  on the basis of the column height of its water. 

   p = ρ · g · h ....hydrostatic pressure   

                              (ρ = 1000 kg/m3 – density of water) 

For every 20 m of depth, students will calculate the hydrostatic pressure. The given results 

will be shown graphically: by increasing the depth of the water, the hydrostatic pressure 

increases. For the maximum depth of the lake, the students will calculate total pressure – 

the sum of hydrostatic and atmospheric pressure (101325 Pa). Students will compare the 

total pressure at the bottom of the lake with the pressure a car tyre (2.2 bara = 2.2 · 105 Pa) 

as well as with the standard air pressure (101325 Pa).  
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Students will discuss why the water pressure depends only on the depth of the after column, 

and not on the shape of the lake, for example, when water enters the underwater caves and 

other crevices.  

At the end, project coordinator suggests to other students to inform their colleagues and 

the community about the rational water consumption using:. 

- Flipped poster 

- Brochures 

- Educative comics with clear messages about water preservation 

- Infographics 

- Videos 

- Mind maps 
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Objectives: 

- Students will individually and in a  cooperative manner mathematically decide using 

logical, creative and critical reasoning and conclusion. 

- In groups or individually, students achieve new cognitions, according to planned 

activities. 

- Development of interest in mathematics, physics and culture 

- Development of communication skills and tolerance 

Activity 1 

Two students will create an association game about water in powerpoint. 

Activity 2 

Two students will make cards for a memory game in which the pairs will be water and 

mathematics, water and physics. 

Activity 3 

In groups of two, students will make a video. 

How to start? Students will get instructions that their video has to last 60 - 90 seconds ant 

that the objective is to show a fact about water connnected with maths in an interesting 

and different way. 

They will be given a week to work individually, without help, and to create the 

screenplay for their video. Students will do the filming at home, and the post-production 

at school. The post-production of the video - addition of the title, music and captions, will 

be done by the students using the tool Filmora. 

Subject : 

Mathematics 

Theme/Unit/Workshop:  

Water in codes 

School: 

 Gimnazija dr. Mate 

Ujevića 

Duration time:  

1 class 

 

Teacher: 

 Senka Galić , techer of 

mathematics 

Students' age: 14 
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The filming and editting will be followed by peer evaluation. The videos will be shown 

one by one to the whole class, after which students will give their opinions and discuss 

the quality of the work, and evaluate the video using the tool Nearpod. 

Activity 4 

The problem : measure 4 litres of water using containers of 3 and 5 litres in three 

overflows? 

- The students will prepare empty containers of 3 and 5 litres and a sufficient amount of 

water 

- They will make a poster which will show the procedure of the overflow of the water 

- They will film the procedure with the lowest number of overflows 

- They will use a stopwatch to measure tthe time 

- The winner is the student who solves the problem first 

SOLUTION: 

1 We fill a 5-litre container and pour into the smaller, 3-litre one. The larger container is 

left with 2 litres. 

2 We pour all the content out of the smaller one and fill it with the two litres left in the 

larger container 

3 We refill the 5-litre container and pour  as much as can be done into the smaller 

container, which is actually 1 litre. The larger container will be left with exactly 4 litres. 

Activity 5 : ( water in codes) 

Two students will have a task to write the word  'water' in as many different ways as 

possible. 

( They will use the letters of the Glagolitic alphabet, write the word water using the 

decadal code,the binary code, the Morse code, draw a molecule of water, H2O ....) 

Activity 6 ( surface area and volume  of Plato's shapes) 

Activity 

- Do research on Plato's shapes 

- Examine ways of calculating the surface of the shapes which constitute Plato's shapes 
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- For each body analyse the information necessary to calculate the surface  and volume 

- How can we calculate the volume and surface of Plato's shapes, calculate the angle 

between sides  with a mutual edge? 

- How many litres of water can each Plato's shape contain? 

- Make a net for each shape and paste the net into the geometric shape 

- Prepare a 2-minute presentation. 

Ten students will take part in the activity of creating Plato's shapes, two students will take 

part in creating the geometric shapes necessary for the production of  models 'Acid rain' 

and ' Circular flow of water' 

Two students will calculate the proportions necessary for the production of the model 

'Circular flow of water' . 

 

 

https://youtu.be/hhoJZNP12RY 

 

Subject : 

Mathematics 

 

Theme/Unit/Workshop: Water 

mill 

 

School: 

Gimnazija dr. 

Mate Ujevića 

Duration time:  two 

class 

 

Teacher: 

Ana Mendeš, teacher of 

mathematics, 

Senka Galić, teacher of 

mathematics 

Željko Galić,  teacher of physics 

Mate Jonjić,  teacher of physics 

Students' age: 

14 

https://youtu.be/hhoJZNP12RY
https://youtu.be/hhoJZNP12RY
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Objectives: 

 Students gaining independence in their learning  

 Acknowledge and develop skills 

 Improve the quality of learning and teaching by introducing innovative methods 

 

 

 

Worksheet (How to build a watermill model) 

Equipment : 

 6 plastic coffee spoons, one coffee spoon of a different color 

 5 cm wooden cylinder base 

 2 wooden sticks the size of a coffee spoon 

 Compass 

 Thicker paper 

 Glue 

On a piece of paper Draw a regular hexagon with circumscribed circle radius of 2.5. 

Put the cut out hexagon on the wooden base and mark the vertexes of the hexagon. 

Drill a hole in the centre of the cylinder. Mark 4 cm on the spoons. Cut the tops of the 

spoons so they are sharp. Cut 6 notches into the wooden cylinder. Fill the notches 

with glue and put in the spoons (glue them). Pull the wooden stick through the centre 

of the wooden cylinder. 

 

Equipment for building the water wheel  stand and water tank. 

 6 wooden bars   1 m x 0.02m x 0.0m 

 Plastic hose 1 m long radius 0.01 m 

 two 2l plastic bottles 

 plastic tub where the water wheel stand will be placed 

 a piece of plywood 

 wooden nails 

 electric drill with small radius drills 

 

1. What makes the watermill blades turn? 

2. The use of water wheel? 

3. What does the number of the turns of the water wheel depend on? (do the 

research) 
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Students have to connect water wheel generator with its rotation kinetic energy – energy 

that the object possesses in the state of movement. The faster the water wheel turns, the 

higher the kinetic energy is. For example, if the speed of  watermill rotation increases 

double, its kinetic energy increases 4 times between two measurements. 

 

𝐸𝑘 =
𝑚∙𝑣2

2
 kinetic energy,  v = watermill rotation speed 

M= mass, to make it simple, use 1 kg 

 

Students will build a stand by which they will secure the water wheel and do the 

experiment.  

They will take a stopwatch, count the turns and calculate the speed. Speed is ratio of the 

distance crossed and time, the distance crossed is the perimeter of circle in meters.  

Students will fill in the table. 

 

Number of 

turns 

    

time [s]     

speed v [m/s]     

Kinetic energy 

[Joul - J] 

    

 

The above table will be presented in  x0y system (x  v; y  Ek). 

 

Students will confirm theoretical hypothesis about the connection between speed and 

kinetic energy by using this graph.  
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Conclusion of the experiment: 

 

Part 2 of the experiment: :   

 

Put the water tank with the same amount of water on a higher level. Will the water wheel 

speed be the same, increased or decreased? 

 

Students must connect the position of water on a certain height with gravitational potential 

energy. The higher the height of the water tank, the bigger its gravitational potential energy 

is.  

 

Egp = m · g · h gravitational potential energy 

If   m = 1 kg and  g = 10 N/kg; h = the height where the water tank is 

 

According to the law of energy conservation, gravitational potential energy  of water on a 

certain height converts into kinetic energy of water wheel rotation (if we neglect the energy 

loss). The higher gravitational potential energy of water is, the faster the water wheel goes. 

 

Number of turns     

time [s]     

speed v [m/s]     

height h [m]     

Gravitational potential 

energy [Joul - J] 

    

 

The above table will be presented in  x0y system (x  v; y  Ek). 

Students will confirm theoretical hypothesis about the connection between speed and the 

height the water falls down from, i.e. the connection between kinetic and gravitational 

potential energy. 

 

Conclusion of  Part 2 of the experiment: 

 

What causes the result? 
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Part 3 of the experiment 

Students will connect the water wheel with dynamo. That way they will observe how 

kinetic energy of the water wheel converts into electric energy of a light bulb – the bulb is 

connected to the dynamometer by a wire.  

 

Dynamo on a bicycle wheel 

For Part 3 of the experiment students need: 

- dynamometer  

- dynamometer stand 

- insulating duct tape - to connect the top of the dynamometer with water wheel axle 

- a light bulb 

- a light bulb socket 

- 2 electric cables with clamps - -to connect the light bulb with dynamometer 
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Objectives: 

-Determine the dipole moment of a water molecule based on differences in 

electronegativity coefficients- Polarity 

-Explain the properties of liquids (water-anomaly) based on knowledge of intermolecular 

interactions 

-Explain the hydrogen bond and its effect on natural phenomena and life 

-Emphasise the importance of water as a solvent 

-Develop environmental awareness of the importance of water and its protection 

Steps: 

Introduction (5min) 

Why does ice float on water? 

What is the shape of dew drops? 

Show a video about water 

Title: Water properties-physical 

The main part of the lesson (30 min) 

Activity 1  (pair work) 

Students draw a water molecule, mark the coefficient of electronegativity on the drawing 

and explain the formation of hydrogen bonds. 

 

Subject :  

Chemistry 

 

Theme/Unit/Workshop:  

Liquids, Water properties 

 

School: 

Gimnazija dr. Mate 

Ujevića 

Duration time: 

class 

 

Teacher: Marija Ujević, 

teacher of chemistry 

Students' age: 14 
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Activity 2 

-Students measure the density of water using a hydrometer. 

- They place ice cubes into a glass of water and then, with a slide, show the correlation 

between the water density and  the temperature, and explain... 

Activity 3 ( pair work) 

Students determine and compare surface tension of: 

-tap water 

-salt water 

-surfacants (any detergent)  

They measure the surface tension using the stalagmometer. 

They carefully put a needle or a coin  into a glass of water, than add detergent and observe 

what is happening with the needle. They discuss their observations with other students. 

Activity 4 (group work) 

Students test the water solubility of: 

-ink stained ice 

-sodium chloride 

-sugar 

-iodine or sulfur 

 -oil or gasoline 

-limestone 

The experiment requires 5 small glasses and 1 large glass( to melt the ice-experiment- blue 

tears), 5 teaspoons and samples of table salt, sugar, sulfur, oil and sand. They relate the 

results to the knowledge of the substance, chemical bonds and intermolecular forces( Van 

der Waals forces, hydrogen bonds  and London forces) 
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The end of the lesson (5 min) (group work) 

Kahoot quiz (some of the questions): 

 1.What is electronegativity?  

2.How do we express electronegativity numerically?  

3.What molecules do we call polar?  

4.What is a hydrogen bond?  

5. What are the consequences of a covalent bond?  

6. Explain the concept of surface tension?  

7. Which of the following has a greater surface tension:  oil, salt water, fresh water, acetone  

8.Show  the hydrogen bond between two water molecules.  

9.Calculate the mass of water that has a volume of 100 ml and a density of 0.98 g / cm3  

10.What effect do surface soaps have on surface tension? ....  

In the final part of the lesson students will present their observations in a form of a poster. 

 

 

Objectives: 

• describe the structure of the molecules of elemental substances (hydrogen, oxygen) and 

the chemical compound of water 

•link the covalent bonding model to the concept of the molecule 

Subject : 

Chemistry 

 

Theme/Unit/Workshop: 

Water 

 

School: Gimnazija 

dr. Mate Ujevića 

Duration time: one 

class 

 

Teacher: Lada Jović, 

teacher of chemistry  

Students' age: 14 
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•link the structure and properties of water to the chemical bonding model 

•determine the polarity of the water molecule 

•describe the process of dissassembling a chemical compound of water into elemental 

substances hydrogen and oxygen by electrolysis 

• differentiate among different kinds of water according to the amount of dissolved 

substances in them 

Atoms 

In nature, substances are composed of particles that are invisible to the human eye and 

are in constant motion.   

The basic parts of the world around us are built of atoms. A substance made up of only 

one type of atom is an elemental substance. 

 

https://youtu.be/9sbdBK1bfWo 

Molecules are self-contained particles that have a specific composition.   

 The chemical composition of the molecules is represented by the chemical formula. 

        

https://youtu.be/9sbdBK1bfWo
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Shematic representation of the formation of two single covalent bonds in a water 

molecule 

                     Water-a dipole molecule     

Water is produced by the reaction of hydrogen and oxygen.  

 

 

Task 1: They make molecular models          

The equipment: molecular model kit                    
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Students, divided into groups, make: 

•calotte models of hydrogen, oxygen and water molecules 

•ball-and-stick models of hydrogen, oxygen and water molecules 

•show the chemical reaction –water synthesis- represented by models.   

 

They fill in the table:                    

                   Molecules       Chemical formula Chemical reaction 

Elemental 

substance 

Chemical 

compound 

Molecular 

formula 

Qualitative Quantitative Qualitative Quantitative 

Hydrogen   

 

 

     

     

Oxygen      

 Water      

                

Task 2 -Experiment: Determination of water polarity 

EQUIPMENT AND CHEMICALS: one ring stand with a burette clamp, one burette, 

a beaker,funnel, plastic stick (or straw), woolen cloth, distilled water 

PROCEDURE:                 

1. Fill the burette with water(about 20ml). 

2. Wipe the plastic rod (or straw) with a woolen cloth( or your hair).  

3. Open the glass faucet so that the water can flow in a thin stream. 

4. Move the plastic rod closer to the thin stream of water. 
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EXPERIMENT DRAWING: 

OBSERVATIONS: 

CONCLUSION:  

Electrolysis of water  

By the action of direct electric current water is decomposed into the elemental substances 

of which it is made.  

    https://youtu.be/38ULHoKWZag 

Task 3- Expriment: Water electrolysis   

Equipment and chemicals:                             

Hofmann Electrolysis Apparatus,adjustable DC power supply- 12v adapter, wooden 

splint, dilute sulfric acid solution or dilute sodium hydroxide solution.                                                    

                                                                                                      
Experiment description:                                                                         

•Fill the Hofmann platinum electrode apparatus with dilute sulfric acid. There should be 

no air left in the appliance. 

• Attach the electrodes to a 12V DC power source. Monitor the evolution of gases on the 

electrodes. 

•When enough gas is collected in the Hofmann apparatus, unplug the adaptor. •Prepare 

the burning splint and move it closer to the opening of the burette where less gas ia 

collected. Open the tap slowly. What do you observe and conclude?  
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•Move the burning splint to the opening of the burette where more gas has been collected. 

What do you observe? 

•Observe, at which electrode, the one connected to the plus, or the one connected to the 

minus pole of the power source, more gas is evolved. 

Questions - after the experiment        

1. At which electrode, the one attached to the plus or the one attached to the minus pole 

of the power source, is evolved more gas ? 

2.What elemental substances are obtained by electrolysis of water? 

3. What happens to the burning splint when the gas from the burette containing less gas is 

directed to it? What gas has such properties? 

4. Which gas burns and which supports burning? 

5.What is the ratio of the gases evolved at the electrodes?  

Answer and reach a conclusion:        

1. The volume of the gas evolved at the minus pole of the power source is twice as large 

as the one at the plus pole of the power source.  

2. Hydrogen and oxygen are obtained by electrolysis of water. 

3. There is less gas that supports burning. Therefore, it can be concluded, that it is 

oxygen.  

4. The gas that supports the combustion is hydrogen. There is more of it. 

5. By electrolysis of water, at any time and anywhere, the volume of hydrogene evolved 

is twice the volume of oxygen. 
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Conclusion:                        

Electrolyte Elektrolysis           Product 

 

        Properties 

 

Water Electric 

current 

(-)pole (+)pole Hydrogen oxygen 

      

      

  

Water is a chemical compound that has a constant composition. 

Group members: ……………………………………………………………………… 

My contribution:           a) conducting the experiment………………..% 

                                       b) observations and discussions …………% 

                                   c) formulating conclusions……..…%  

Task 4.1. Experiment: Testing some properties of hard and soft water  

Required chemicals and accessories: 

 Erlenmeyer flask or conical flask 

 four test tubes 

 test tube stand 

 burner 

 tripod 

 soap 

 liquid detergent 

 distilled water 

 tap water 

 rainwater  
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Precautions          

 

•  Danger to the environment          

  

Security measures                 

 

•  Wear safety gloves             

 

•  Wear safety goggles       

 

What is the difference between distilled, tap and mineral water? 

 Use a syringe to inject 5 ml of distilled water into each of the test tubes,containing 

rainwater,tap and mineral water. 

 Test how many drops of soap solution you need to add to each test tube so that the 

foam would last one minute after shaking the test tube. 
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Display the result as a table. 

Sample Volume Time Drops of soap 

solution 

 Type of water 

Water V( ml ) t(min) N(broj kapi ) Soft Hard 

Distilled      

Rainwater      

Tap water      

Mineral water       

 

Observations: 

When a drop of soap solution is added to distilled water, no percipitate forms    and the 

water foams. Distilled water does not contain dissolved substances.  

• Rainwater behaves similarly. Rainwater is a typical soft water because it 

contains very little solutes (salts).  

• When only a drop of soap solution is added to tap or mineral water, it will 

become turbid. Shaking does not create foam. 

• Tap water and mineral water contain calcium compounds t, when combined 

with ordinary soap, water-insoluble calcium soap. hat form 

Task 4.2. Experiment : What is the difference between distilled, tap and mineral 

water? 

Procedure: 

• Pour 40 ml of mineral water into a beaker or a flask, bring to a boil and cook for about 

10 minutes. Compare the appearance of fresh and boiled mineral water.   

• Record your observations in the table. 
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Type of water Volume 

(ml) 

Time 

(min) 

Cooking Appearance 

Mineral fresh 40 - -  

Mineral boiled  40 10 boils  

 

- Add 5ml of boiled mineral water to a clean syringe tube. 

Test how much soap solutions should be added to create a stable foam above the boiled 

mineral water. 

Record your observations in the table. 

Type of water Volume (ml) Soap solution  Stable foam 

Boiled mineral water 5   

  

Task4.3. Experiment: Did the mineral or (tap) water remain clear after heating? 

The boiled mineral water is more turbid than the boiled tap water or spring water. 

• Mineral water contains more calcium hydrogen carbonate.  

• By boiling,calcium hydrogen carbonate decomposes into insoluble calcium carbonate 

and carbon dioxide that goes into the atmosphere. 

-Record your observations in the table. 

Water Heating Clear  Turbid 

Mineral water    

Tap water    

 

Which mineral water consumes more soap solution, fresh or boiled? 
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Conclusion: 

• Boiled mineral water contains less dissolved calcium compounds. 

• While cooking, soluble calcium hydrogen carbonate decomposes into insoluble calcium 

carbonate and carbon dioxide. 

•Therefore, boiled mineral water consumes less soap solution than fresh mineral water.  

 On heaters, calcium hydrogen carbonate decomposes into carbon dioxide and insoluble 

calcium carbonate (boiler rock) . 

  

Task 5- Experiment  -Destillation              

Accessories: distillation,tap water, ink 

 

Distillation apparatus: 
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Experiment description:          

1.    Assemble the distillation apparatus according to the illustration. 

2.    Fill the distillation flask up to a half with tap water, add a few drops of ink. 

3.   Make sure that the thermometer tank is in the middle of the distillation tube of the 

distillation flask. Water must enter the Liebing condenser on the lower side and exit on the 

upper, higher side of the condenser. Insert a flask under the coolant outlet to collect the 

distillate.  

4.   Heat the contents of the distillation flask until the water boils. Read the temperature on 

the thermometer. 

5. Continue to heat until a few milliliter of distillate is collected in the flask. Notice its 

colour.    

 Record your observations in the table. 

Sample 

 

 

Appliance 

parts  

Type of heat 

supply and 

discharge 

Tempera-

ture 

States 

of 

transi-

tion 

Physical 

change 

Product 

Tap 

water 

Distillation 

flask 

Gas burner  heating    

 Liebig 

condenser 

water cooling    

 

 Is tap water a chemical compound or a mixture? 

Conclusion: 

Students will work in groups, and one group will collect the results of the work of all 

groups and place them on a virtual wall- padlet.   

Posters with molecules of elemental substances and compounds will be on the classroom 

wall. 



                                                                         77      Sciences and Mathematics into Learning English -Erasmus + 
      Ref. NO. 2019-1-LV01-KA229-060448 
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Natural science (Year 4) 

Topic: smaller objects of the Solar System 

Aim: The students will… 

a)  enhance their knowledge about the Solar System; 

 b)  know the place of smaller bodies in space; 

 c)  be able to distinguish between the smaller bodies; 

 d)  know the locations of meteorite craters in Estonia; 

 e)  understand how craters are formed through practical work; 

f)  learn about the plans of ESTCube 1 (2013) and ESTCube 2 of the Estonian Student 

Satellite    Programme. 

Means and resources: 

a) Tablets 

b) Handouts for practical work 

c) Handouts with crosswords (homework) 

1. Introduction:   

Videos and photos of meteorites falling on the Earth               5 minutes 

2. Small objects of the Solar System                20 minutes 

a) The dwarf planets. Photos of the dwarf planets Eris, Ceres, Pluto, Haumea, and 

Makemake to illustrate the topic.  

b) Asteroids – their discovery, orbiting, sizes, collisions with the Earth. Watching a 

video. Questions about the video. 

c) Comets. Watching a video. Bodies called Hale-Bopp and Halley. Periods of 

comets. 
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d) Meteoroids, meteors, and meteorites. Watching a video. Meteorites that have 

collided with the Earth. Formation of impact craters. Impact craters in Estonia. 

3. Practical work                 10 minutes 

 Formation of impact craters. Worksheet. 

4. Studying the Estonian Student Satellite Programme using tablets.  5 minutes 

Discussion. https://www.estcube.eu/en/home 

5. Homework                 3 minutes 

Solving the crossword – both textbook and the Internet can be used. 

6. Summary                 2 minutes 

“An exit ticket” – each student will have a chance to answer a question about the topic 

of the lesson. 

Marking scale (crossword) 

 90% - 100% - “5“ 

 75% -   89% - “4” 

 50% -   74% - “3“  

 

 

 

 

 

 

 

 

https://www.estcube.eu/en/home
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The Small Bodies of the Solar System 

 
Across 

3. An irregular shaped, small and rocky planet-like body that range from a hundred 

metres to a hundred kilometres in size. 

4. The age of the Earth (… billions years) 

6. The planet of our Solar System that has the biggest gravity. 

11. The first Estonian satellite. 

13. The dog that was first sent to orbit the Earth. 

14. The gravitationally curved trajectory of an object. 

15. The colour of the totally eclipsed Moon. 
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Down 

1. A small rocky or metallic body that is a leftover of a comet. 

2. The only natural satellite of the Earth. 

5. The first artificial satellite of the Earth. 

7. A satellite-based radionavigation system 

8. The orbital period of the Earth moving in its orbit around the Sun. 

9. The first planet to be considered a dwarf planet. 

10. A lake in Saaremaa (an island in Estonia) that was created by a meteorite hitting the 

Earth. 

12. An icy small Solar System body that sometimes has a tail. It is also the name of a 

type of candy of an Estonian candy factory. 

Key to the crossword: 

1. METEOROID 

2. MOON 

3. ASTEROID 

4. FIVE 

5. SPUTNIK 

6. JUPITER 

7. GPS 

8. YEAR 

9. PLUTO 

10. KAALI 

11. ESTCUBE 
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12. COMET 

13. LAIKA 

14. ORBIT 

15. RED  

 

Creating craters         

You will need: 

• A bowl (diameter 25 cm) 

• 2 pebbles (diameter 1 cm / diameter 2 cm) 

• Some flour 

• A spoon 

• A ruler 

The experiment: 

1. Pour enough flour to the bowl to create a four – centimetre layer. Even the surface 

using the spoon. 

2. Drop the smaller pebble into the bowl from the height of about one metre and remove 

it then carefully. 

Measure the depth and the diameter of the crater very carefully. The depth of the crater 

is ………. cm and ………... mm, the diameter is ……….cm and …………mm. 

Describe the impression of the smaller pebble in the flour. 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

3. Even out the surface of the flour repeat the same actions with the bigger pebble. 
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The depth of the crater is ………. cm and ………... mm, the diameter is ……….cm and 

…………mm. 

Describe in what way are the two impressions different from each other. 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

4. Even the surface of the flour again. Throw the bigger pebble into the flour in a small 

angle, so that there would be enough space left for another crater. 

Compare the traces. Describe, how they differ from each other. Why? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 
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Tomato project 

SUBJECT: Biology  

TEACHER : Käde Reinthal 

FORM: 1st 

TOPIC: Tomato project 

DURATION: 4 months 

GOAL: to develop studying in groups, to study plant development and harvesting, to bring 

students closer to nature 

MAIN COMPONENTS: The Räpina Horticultural School sent our school a work kit 

containing the necessary fertilizers (GreenTOP Vegetable Raspberry and Biolan Seafood 

Extract) in addition to the two 'Venus' and two 'Vilma' tomato plants. 

The soil came from a company that produces plants and flowers. The necessary plant pots 

were obtained by the teacher. 

MATERIALS: The Internet, tables, videos 

TOOLS: computer, projector, cellphone for taking pictures, tape measure, ruler, pencil-

papers for writing and drawing, tape for attaching drawings 

METHODS: discussion between teacher and students, group work, research, practical 

work  

GRADING: I grade the student's activity, courageous expression and initiative 

CONTENT: We decided to choose our support group for each plant. Each group also gave 

each tomato child a name: Katu, Nunnuke, Mia, Ellu. All participants are girls! 

As a part of the project, we transplanted tomato plants, looked after and observed the 

growing plants, and finally tasted the healthy fruits we had grown. During the project 

period we answered the quiz questions and filled in the table on the progress of plant 

growth.  

During the project we investigated how and how fast the 'Venus' and 'Vilma' tomato plants 

grow indoors (on the windowsill); who or who endangers the plants, how to fertilize and 

support the plants. 

RESULTS: During the experiment, we learned that plants may not grow in the same way. 

Problems with growing the plants: 

 replanting 

 nutrient deficiency, 

 mutated plant, 

 blossoms not flowering, 

 too low temperature and little sunlight. 
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The question of the week Right answer Total 

number of 

respondants 

The number 

of right 

answers 

Percentage 

of right 

answers 

1.In which continent 

tomato grows naturally? 

South America 335 326 97 

2.After sowing 

tomatoplants should be 

replanted. What is 

replanting? 

Replanting is 

putting the 

plants in the 

earth(by 

pinching the 

root tips) after 

the forming of 

seed leaves. 

304 260 86 

3.Species of tomatoes 

are dividend by the 

height of the 

tomatoplant: low 

growth, half-high 

growth, high 

growth.Which tomato 

groups belong to sorts 

called “Venus“ and 

“Vilma“ 

determinant 283 202 71 

4.How do you call 

tomato fruit botanically? 

berry 229 154 67 

5.Choose tomato 

relative 

Sweet pepper 227 183 85 

6.Which temperatuure 

matches with the work 

of earthworms? 

20 degrees 

above zero 

217 163 75 

7.Tomato fruits containa 

lot of carotene (colour 

from yellow to 

red).Choose from the 

list a vegetable which 

contains also a lot of 

carotene. 

spinach 205 175 853e 

Quiz results (all over Estonia) 
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GALLERY: 

 
  

  

  

 
Plants arrived to the school on February 19 2019. 
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Replanting 

 
Kids drawings of the plants 
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Our cold cabinet restrained the plant.. First blossoms. 

 
First yellow tomatoes. They sure took their sweet time! 

 
We waited even longer for the red crop. 
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SUMMARY: The RÄPINA HORTICULTURE SCHOOL has been participating for 

several years and inspired by the INTERESTING SCHOOL initiative,  invites you to 

participate in Valentine's Day projects. Suitable for all age groups: kindergarten, 

elementary school, gymnasium 

Earlier projects:  

 Valentine's Day Tomato Project 2014 

 1000 Friends 2015 (herbs sugar leaf and lemon balm 

 Strawberry Friends 2016 (Strawberries) - So far the only one that our school didn't 

attend to 

 Friendship blade 2017 (peas) 

 Cucumber Friends 2018 (common cucumber and mexican melon) 

We will definitely continue to participate in similar projects. 

 

The calendar of activities for the participant. 

Teacher: Käde Reinthal 

The week before Activity Notes 

Febr 12-18 

Febr 14 

Getting the work sets of the Project. 

Opening the homepage of the Project. 

You can already take 

a look at Project 

plants. 

The first week   

Febr 18th-24th The question of the week. 

The tip of the week. 

The beginning of the blog of the Project 

diary.The beginning of the photo 

competition. 

Answer to the 

question of the week. 

Look at the 

homepage of the 

Project.The 

competition lasts 

from 19th Febr -12th 

May.Write the labels. 

The second week Holidays, no the question of the week  

Febr 25th-March 

3rd 

The tip of the week.The summary of  1st 

week and the introduction of the new 

week. 

Filling the Project diary. 

The beginning of the competition of the 

crafting.Experiment. 

The competition lasts 

from 4th March- 7th 

April. 

Measure the plants, 

replant if needed. 
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The third week   

March 4th-10th The tip of the week. 

The question of the week. 

The summary of 2nd week, the 

introduction of the new week. 

Filling the Project diary. 

Competition of crafting.Experiment. 

Answer the 

questions. 

Competition`s 

duration from March 

4th- 7th April. 

Water, measure the 

plants, replant if 

needed. 

The fourth week   

March 11th – 17th The tip of the week.The question of the 

week.The summary of 3rd week and the 

introduction of the new week.Filling the 

Project diary.The beginning of writing 

the story and the poem.Experiment. 

Answer the question. 

The competition lasts 

from March 14th – 

April 15th. 

Water, measure the 

plants, replant if 

needed. 

The fifth week   

March 18th – 24th The question of the week. 

The tip of the week.The summary of the 

4th week and the introduction of the new 

week.Filling the diary of the 

Project.Experiment. 

Answer the question. 

Water, measure the 

plants, replant if 

needed, fertilize. 

The sixth week   

March 25th – 31st The question of the week.The tip of the 

week.The summary of 5th week and the 

introduction of the new week. 

Filling the Project diary. The beginning 

of drawing and comics competition. 

Experiment. 

Answer the question. 

The competition lasts 

from 25th March- 

28th April. 

Water, measure the 

plants, replant if 

needed, fertilize if 

needed, underpin if 

needed. 

The seventh week   

April 1st-7th The question of the week. 

The tip of the week.The summary of the 

6th week, the introduction of the new 

week.Filling the Project 

diary.Experiment. 

Answer the question 

 

 

 



                                                                         91      Sciences and Mathematics into Learning English -Erasmus + 
      Ref. NO. 2019-1-LV01-KA229-060448 

 

Water, measure, 

replant, fertilize. 

Underpin if needed. 

The eighth week   

April 8th – 14th The question of the week. 

The tip of the week.The summary of the 

the 7th week and the introduction of the 

new week.Filling the Project 

diary.Competition of making the meme 

“awesome tomato“ 

Answer the question. 

The competition lasts 

from 8th April -5th 

May. 

Water, measure, 

replant, fertilize, 

underpin if needed. 

The ninth week   

15th April- 21 April The question of the week.The tip of the 

week.The summary of the 8th week and 

the introduction of the new week. 

Experiment. 

Answer the question. 

Water, measure, 

fertilize, underpin if 

needed.If possible 

collect the fruits and 

taste . 

The tenth week Holiday week.No question of the week  

22 – 28 Apr The question of the week.The tip of the 

week.the summary of the 9th week and 

the introduction of the new 

week.Experiment.Competitions. 

Water, measure, 

fertilize, underpin if 

needed.If possible 

collect the fruit and 

taste them. 

The eleventh week   

29th April – 5th 

May 

The quetsion of the week,The tip of the 

week.the summary of the 10th week and 

the introduction of the new 

week.Experiment.Competitions. 

Answer the question. 

Water, measure, 

fertilize, underpin if 

needed.Collect and 

taste. 

The twelfth week   

16th – 12th May The question of the week.the tip of the 

week.The summary of the 11th 

week.introduction of the new 

week.Experiment.Competitions.Feedback 

of the participants. 

Answer the question. 

Water, measurer, 

fertilize. Underpin if 

needed.Collect and 

taste. 

The thirteenth week The first summary week  

13th 19th May Estimation of the competitions.  
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The fourteenth-

fifteenth week 

2nd and 3rd summary week  

20 eth-31st May Results of the Project diaries.  

Results of the photo competitions. 

Results of the quiz. 

Results of the creativity competition 

.Works.Exposure of experiments results. 

Sending Letter of Thanks, prizes, 

souvenirs to the winners of the 

competitions.Summary of the Project and 

the feedback of the participants. 
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Developing a CLIL Lesson Plan for Science in Primary and Lower 

Secondary Schools 

 

This article is about the creation of a CLIL (Science and English) lesson plan suitable for 

pupils in the upper grades of primary school and lower secondary schools. In particular it 

discusses the didactic principles underlying a CLIL lesson, provides a template for a lesson 

plan and demonstrates these principles in practice through an actual lesson plan for CLIL 

Science on the topic of recycling.  

1.What is CLIL?  

The term CLIL is an acronym for “Content and Language Integrated Learning (CLIL), in 

which pupils learn a subject through the medium of a foreign language……" as the 

European Commission defines it. It is an approach in which both curriculum content (such 

as Science or Geography) and English are taught together. One of the advantages of this 

approach is that pupils learn the subject concepts and skills via the target language thus 

having increased contact time with it and, consequently, better attainment.   Moreover, it 

increases students’ motivation to learn and improve their foreign language level, because 

the understanding of the subject content is compulsory. Finally, it gives students a feeling 

of real achievement, as they are coping with, and talking and writing about, complex 

material in the foreign language. 

2. What Makes Good CLIL Practice: Methodology and Materials 

According to research, good CLIL practice is basically good teaching practice that is 

capable of integrating content and language learning, promoting communication and 

developing cultural awareness about using several languages in order to learn. It has been 

recognized that CLIL practice works best by aiding pupils to build their knowledge based 

on their own (local and social, school-related) funds of knowledge through 

experiential activities and cooperative work in cognitively rich learning environments. 

The criteria for rating good CLIL materials have been defined by research as follows: 

materials that take the pupil’s developmental stage, cognitive development and language 

competence into account; that  integrate content and language and demonstrate a good 

balance between them; that encompass a variety of learning activities that can engage 
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pupils; that combine mother tongue and English in the response expected of pupils; and 

that  include suggestions on how to assess learning activities. 

 

3. Guidelines on How to Develop CLIL Materials and Lesson Plans in Primary and 

Lower Secondary Schools 

 

The steps to be followed in CLIL class are basically the same as for any EFL class. There 

is a welcoming routine, an introduction to the lesson aim, including revision, presentation 

of new content; then there will be individual, pair or group work, supervised by the teacher. 

Added to this, there is some kind of formative assessment, such as checking if pupils have 

achieved the learning objectives, are aware of what and how they have learned, or have 

enjoyed learning or certain activities. At the end there will be a goodbye routine. 

However, in order for planned integration of quality teaching materials to happen, teachers 

will have to consider how specialist content may abide with the linguistic targets for this 

level of learners, their learning interests, their suppositions and their learning needs. 

Therefore, teaching materials should be built around a topic and a learning sequence. The 

structure of a learning sequence includes lessons that grow from the more general to the 

more specific and eventually to a project the pupils will develop autonomously. 

However, linguistic and content objectives need to be planned together for the sequence. 

Thus, for each lesson the intended learning should be made clear: the vocabulary needed, 

linguistic and learning skills to be acquired, and linguistic functions pupils will learn, 

practice and recycle. 

Finally, the main practical principle for developing and organizing teaching materials is 

the 4C’s of CLIL (content, cognition, communication and culture), linking them with the 

prior knowledge of pupils, while also fostering pupils’ experiences in connection to the 

new knowledge to be learned. 

 

4. A CLIL lesson plan template 

 

Based on the above mentioned principle of the 4 Cs and in agreement with the guidelines 

given, a template for a CLIL lesson plan could be like this: 
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CLIL Lesson Plan 

 

Group Time 

Topic  

Previous knowledge/skills  

Aims  

Teaching Objectives Learning Outcomes 

A. Content A. Content 

  

B. Cognition B. Cognition 

  

C. Communication  

C1. Language of learning (= topic 

specific essential vocabulary & grammar) 

 

C.2 Language for learning (=language 

needed to operate in the learning 

environment or in a particular lesson – 

discuss, justify, explain, etc) 

 

C.3 Language through learning  

 

 

D. Culture/Citizenship 

 

 

Materials & resources 

 

 

Teaching plan (type, timing & sequence 

of activities) 

 

 

Assessment: 
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5. A CLIL Lesson plan on Recycling 

 

Group: Class 5 (11 year-olds) Time: 3 teaching periods of 50’ 

Topic: Environmental Studies - 

Recycling 

 

Previous knowledge/skills 

SS are already aware of the problem of 

rubbish, know the relevant vocabulary 

and the use of be going to future for 

intentions 

 

Aims   

Teaching Objectives Learning Outcomes 

E. Content C. Content 

 To introduce SS to the notion of 

recycling 

 

 

 

 To make them aware of which 

materials can be recycled 

 To make them aware of which 

material different pieces of 

rubbish are made of  

 

 SS will know the specifics of 

recycling (separation process, 

disposal process, points to consider 

when recycling, necessity for the 

environment) 

 SS will know which materials to 

recycle and which not to. 

 

 SS will be able to recognize different 

materials of different objects 

D. Cognition F. Cognition 

 

 Identifying materials and 

properties of the materials 

 Comparing different materials 

 Classifying rubbish 

 

 

 

 

 

 SS will be able to match the rubbish 

with different materials 

 SS will be able to compare and 

contrast the materials of different 

rubbish items 

 SS will be able to put the rubbish in 

the right bin 
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G. Communication  

C1. Language of learning (= topic 

specific essential vocabulary & 

grammar) 

Revisited: comics, spoon, doll, 

magazines, cans, plastic bags, 

newspaper, cd, car model, potato,  jar, 

tomato, bottle, lettuce, window, glass, 

aluminium, plastic, metal 

New: to save, environment, to organize, 

project, leaflets, packaging, 

environmentally friendly, separate, 

waste, dispose of litter, recyclable, 

litter, garbage, litter bin, to reduce, 

compost, organic 

 

C.2 Language for learning (=language 

needed to operate in the learning 

environment or in a particular lesson – 

discuss, justify, explain, etc) 

 

Functions: a) making suggestions : One 

thing I could do is ............. 

Another thing is ............. 

b) expressing intentions, making plans 

and arrangements: I’m going to…. I 

think I’ll …… We can….. 

 

C.3 Language through learning 

 

 Pointing to and naming 

materials 

 Labelling rubbish items 

 Sharing ideas about what can be 

recycled and action taken 
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H. Culture/Citizenship 

 

To introduce the idea of producing 

less rubbish as a solution to the 

problems of the environment. To make 

SS aware of the recycling process and 

invite them to do it correctly and 

regularly. To encourage pupils to 

personalize issues and take action - 

make a list of intentions and plans and 

then try to follow them through. 

 

 

Materials & resources 

Greenpeace site: 

http://www.greenpeace.gr/ 

A video about the 3 Rs of recycling 

https://youtu.be/OasbYWF4_S8 

A worksheet of rearranging letters in 

rubbish item words and categorizing 

them into the right bin 

A board game about recycling  

An action plan for home and school 

 

Teaching plan (type, timing & sequence 

of activities) 

1. 1 teaching period: Whole class => 

Activate SS’ prior knowledge by 

initiating a discussion on the 

problem of rubbish using pictures 

from the Greenpeace site. Show 

them also the video of the 3Rs of 

recycling and discus the 

alternative ways of reducing 

rubbish. ** in case of flipped 

approach, the video is previously 

 

http://www.greenpeace.gr/
https://youtu.be/OasbYWF4_S8
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assigned to be watched at home, 

via Edmodo or Google classroom 

2. 1 teaching period : Groups=> SS 

work in groups for 10’ to talk 

about and note down the different 

rubbish they recycle. Whole class: 

SS compare and contrast their lists 

of rubbish items and share their 

ideas about which are recyclable 

and which are not. Pairs: SS are 

given a worksheet of rearranging 

letters in rubbish item words and 

categorizing them into the right 

bin 

3. 1 teaching period: Groups: 

Children play a board game on 

recycling Pairs: SS are given an 

action plan template to fill in with 

ideas about what they can do at 

home and school to reduce 

rubbish. Homework: to make a ppt 

about the ways of reducing 

rubbish. 

 

 

Assessment: 

-Do the SS know what recycling is and are they able to describe it in a simple way? 

- Do they know the different recyclable materials and can they identify them in 

different rubbish items? 

- Can they make suggestions and express intentions and make plans for recycling 

and reducing rubbish in general? 

 

 

Worksheet 1 
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Recycling: Think before you throw your rubbish away!!! 

Rearrange the letters to write the correct names of the things in the picture. What are 

these things made of? Put them in the appropriate Recycling boxes: things made of glass 

go into the GLASS BOX, things made of plastic go into the PLASTIC BOX, things made 

of paper go into the PAPER BOX and things made of metal go into the METAL BOX. As 

for vegetables and fruit, they go into the 

COMPOST BOX, as compost feeds the ground and helps trees and plants develop. 

mcsoic  dc  lodl  onops 

nca    gmanizeas     rca     dloem     lsapcit  agb  

 

GLASS PLASTIC METAL COMPOST 

    

    

    

    

APER BOX METAL BOX PLASTIC BOXOMPOST BOX GLASS BOX 

Rwnppeaes    rja   ooptatse    oatomt 

uecttel       totleb    nwowid 

 

2.  Board game 

5  

2. BoB2.  



                                                                         102      Sciences and Mathematics into Learning English -Erasmus + 
      Ref. NO. 2019-1-LV01-KA229-060448 

 

Language 

Focus: Recycling 

Players: 2-4 

You Need: 1 board, 1 dice, 

1 counter each, 1 pencil 

and 1 truck card each 

(which you can photocopy 

from the Pupil's book and 

cut out). 

2. Throw the dice once 

each in turn. The player 

with the highest number 

goes first. 

3. Take it in turns to throw 

the dice and move your 

counter around the 

board. 

4. When you land on a 

square you see what 

item you are on. If you 

have it in your truck you 

delete it. If not, the next 

player goes on to throw 

the dice. 

5. Bonus: If you throw a 6, 

you can throw the dice 

again (max. 3 times). 

6. The winner is the first 

to eliminate all the 

recycling from his/her 

truck. 

 

 

How to play: 

1. Choose a different 

counter each and 

place it on 'start'. Then 

choose one of the 

recycling trucks 

(Glass, paper, Plastic 

or Aluminium). 
 

 

32 /  
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2. Action plan template 

 

RECYCLING – Yes, there is a lot we can do! 

Of course we can help save our environment. Why don’t you try and sort out the 

activities below in two columns? Decide which are the things you can do at home 

and write them under the first column. Then decide which ones you can do at 

school and write them under the second column. There are some which can be 

done both at home and at school. Write them in both columns. Make any necessary 

changes. Then draw a picture that can show one or more of these problems. 

Compare what you did with those of your classmates. 

 

AT HOME                               AT SCHOOL 
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ANALYTICAL STUDY PROGRAM FOR THE COURSE "RESEARCH OF THE 

NATURAL WORLD" IN THE PRIMARY SCHOOL IN GREECE 

 

 Specific Objectives: The course "Exploring the Natural World" in Primary School 

seeks to introduce the student systematically to the concepts and approach and 

study of the natural sciences. 

 In order to determine the purpose of the lesson, the students' intellectual 

development, their cognitive background, their skills and desires, their 

expectations, their social level and their environment, their needs, must be taken 

into account as well as the time and technological equipment available to the 

teacher to teach the lesson. Based on the above, the teaching of the Natural 

Sciences should contribute to: 

 

 Gaining knowledge of the theories, laws and principles of the individual subjects 

of the Natural Sciences so that students are able to observe not only the physical 

and chemical phenomena, the processes concerning the organisms and their 

relationships to the environment where they live and record their observations, but 

also "interpret" them, to the extent that they can perceive them given their age. 

 To develop the student's personality by cultivating in him / her independent 

thinking, a love of work, the ability to reasonably handle situations and the ability 

to communicate and collaborate with others. 

 To cultivate a team and collaborative spirit to achieve common goals. 

 To familiarize the students with the scientific methodology (observation, 

hypothesis formulation, gathering - utilization of information from various sources, 

including the use of information technology, experimental testing, data analysis 

and interpretation, drawing conclusions, generalization and construction). 

 The student's development of competence and the development of skills through 

the experimental and laboratory activities of the course, in order to be able to 

evaluate scientific and technological applications, so that as a future citizen they 

can be critically positioned and decide on the positive or negative ones and their 

impact on individual and social health and the environment. 

 The student's discovery of the contribution of the Natural Sciences to the 

improvement of human quality of life. 
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 The student's knowledge of the organization and processes of the environment and 

the acquisition of the ability to participate in social problem-solving efforts by 

utilizing the knowledge and skills acquired. 

 Familiarizing themselves with simple scientific terminology, which will contribute 

to their general linguistic development. 

 

LESSON PLAN 

TOPIC: VOLUME  

GRADE:5 

DURATION: 2 teaching hours  

VOCABULARY: volume, volumetric container  

TEACHING AIMS:  

• To help students understand that volume is a characteristic of a body  

• To have students measure the volume of a solid body using a volumetric container.  

• To have students report volume units. 

CLIL approach: SS can learn the volume units, materials and containers in English 

Instruments and materials for each group: 

• volumetric container 

• stone 

• potato 

• large battery 

• glue 

• plasticine 

• soap 

• various containers of known volume 
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Introductory stimulus - Case formulation 

We ask students to observe and compare the pictures. Then we read the introductory 

question, (Which of the two cars can hold more luggage?) causing the formulation of cases 

which we note on the board without commenting. 

 

We mention to students that a characteristic property of the body is the space it occupies. 

We mention that we call this area body mass. 

 

Experimental approach 

In this experimental activity, the pupils calculate the volume of various objects. 

To perform the experiment, a volumetric container is required for each group. If they don't 

exist at school, use common volumetric cooking pots. During the description of the use of 

the volumetric container, students are asked to indicate the units of measurement that are 

indicated on the container. * CLIL extension: this can be done in English 

At this point we introduce volume measurement unit, liter (l) and subdivisions, in milliliters 

(ml) or cubic centimeters (cm3 or cc). Also, we tell the students that the Latin letter m in 

front of a unit of measure means "1000 times smaller" 

(1000ml = 1l, 1000mm = 1m). 
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For the correct execution of the experiment it is important for students to understand that 

the volume of the submerged body results from the difference in the water level in the 

volumes before and after immersion. If there is available time, students can measure other 

solids provided they are submerged in the water. 

Students complete their measurements in the table from the previous experiment. We ask 

students to fill in next to each measurement the correct unit of volume measurement. 

With this experiment the students are invited to read the volume of each container indicated 

on its label. In this way they see the different capacities each container has and become 

familiar with the common units of volume measurement (ml or cm3 or cc and l). To execute 

the experiment, we bring empty bottles or containers, with a label indicating their volume. 

We can also ask students to bring such containers. 

 

 

 

Students complete the board with the written, in each container, volume.  

They then sort the containers by their volume. If there is time, we ask students to propose 

an experiment to confirm that the volumes of the vessels indicated on the labels are correct. 

Possibly students will suggest filling out the major container with multiples of the volume 

of one of the small ones. For example, the 2l container holds the contents of 4 containers 

of 0.5l. Students may also suggest using the volumetric vessel of the preceding experiment. 
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Inference 

By asking appropriate questions we stimulate classroom discussion, through which 

students generalize observations 

in the experiments that preceded and formulate the conclusion: 

- Why do we say that volume is a characteristic property of the body? 

- How can we measure the volume of a body? 

 

Consolidation - Generalization 

1. The task of consolidating the volume measurement process. The task is about 

calculating the volume of the body sunk in the volumetric container.  

2. In this task, students are invited to observe the image of the petrol pump with the 

indications in liters and in euros and say that the pump measures the volume of the 

gasoline. 

3. In this task, students are invited to observe the pictures and put the containers in 

ascending or descending order- depending on their volume.  
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The research evolving teaching model 

The evolving model of research, even though it is discovery oriented, differs, even in its 

title, in the fact that children's empowerment in participatory discovery is not uncontrolled 

but evolves at specific stages and is guided by specific initiatives that make it practically 

feasible. 

 

The teacher has the opportunity to follow the learning course at any time. The discovery 

dimension does not in any way mean the accidental exploration of the natural world on the 

student's uncontrolled initiative. Above all else, the evolution of the teaching-learning path 

is strictly controlled, with cognitive-learning stages succeeding one another. "In the 

evolving teaching model there is a structure that enables the design, execution, description, 

evaluation and assessment of key elements of the lesson" (Schmidkunz, 1992). Its 

discovery dimension is the controlled shift of the lesson into the student's activity and the 

reduction of the phenomena to problems that the students are called upon to deal with 

independently. Students are invited to systematize their work according to the 

methodological standards of the natural sciences, to reflect on their daily observations, to 

formulate hypotheses, to check them with simple experiments, to observe their evolution, 

to record their observations and to make quality conclusions. 

Students no longer deal with natural phenomena randomly, but are asked to study them in 

a methodical way. They learn to systematically observe and perform simple experiments, 

many of which are no different from their daily activities in terms of content but mainly in 

terms of the methodology with which they address them. 

 

 

 

 

 

 

 


