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Foreword 

 

 
This book is part of the training kit conceived by the multinational team involved in the Erasmus 

Plus project “Cross-curricular Approaches to Mathematics and Sciences in Formal and Informal 
contexts”. The project involves students and teachers from seven European schools and aims at 
offering new learning opportunities to students, in an effort to prepare them for life. Also, the project is 
an opportunity for the teachers involved to develop professionally, because it challenges them to come 
up with ideas and it requires them to combine their knowledge, experience and expertise in a 
methodological approach which, though not entirely new, has been less used as a method of teaching 
and learning within the educational systems of the countries involved in the project. 

The reasons why the cross-curricular approaches can be chosen as better or complementary 
alternatives to traditional instruction based on the study of individual subjects are known and we, the 
authors, only want to mention what we could find from first-hand experience.  While testing and putting 
different cross-curricular ideas into practice, we could see that the students were much more involved 
and curious about the subject matter than in traditional learning circumstances. Moreover, we also 
found that cross-curricular work  is not only a very useful motivational tool, but it also develops  the 
thinking skills of our students, such as problem solving and reasoning, since they  do not only apply 
knowledge and skills learned in one subject to another, but  also reinforce and synthesize information 
and ideas from a range of sources.  

The training kit comprises: 
1. The student's book of cross-curricular activities; 
2. The methodological guide of cross-curricular activities (the teacher's book); 
3. Two video guides which include examples of cross-curricular activities implemented in formal and 
informal contexts; 
4. A test book; 
5. A booklet with questionnaires for students and teachers. 

The age group to whom the activities address is 15-17, since the connection between the 
topics tackled from multiple perspectives and the surrounding world and real life is quite obvious and 
accessible to all of our students. All the materials are elaborated in accordance with the contents of the 
compulsory curriculum of all the seven partner countries for this age group. 

Many thanks to all the teachers and students who contributed to the design and the 
implementation of the activities presented in this book! 

 
 

The project coordinators 
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Unit 21 

  Topic: Motion. Applications 

                       Conceived by the Romanian partner 

 

 

Argument: Motion is present everywhere around us, it is a concept everybody is aware of, 

which is known, but not completely understood, unless it is closely studied under the 

guidance of teachers of different subjects. 

The reason why we chose this generous topic to be cross-curricularly tackled is 

manifold. First, by using the concept of movement, the teachers of various subjects have the 

opportunity to develop skills and knowledge which are part of the compulsory syllabus of the 

students both in the subjects currently studied in the 9th grade and for their final graduation 

exams. Thus, the students will have the opportunity to study the laws of the rectilinear 

uniform motion, to develop essential knowledge of Maths, Physics, Biology and IT and to 

foster their communicative skills in English. In what follows, we will present some ideas of 

possible activities cross-curricularly tackled on the topic of movement.  

Secondly, as mentioned before, motion is a real life issue, we deal with it every day in 

all its forms.  Watching what happens around us is enough to understand this. No matter what 

type of movement we think about, whether it is going on foot, by bike, by car in the hectic 

traffic of the great cities or in the peaceful surroundings of the countryside, whether we think 

about the flight of the birds, insects, airplanes, or the run of the predators and the hunted 

animals, or the long distance transmission of information, no matter what speed all these 

mentioned above can reach, movement and rest are part of our lives, most of the times losing 

their scientific and arid significance. Either on the ground, in the air or in the water, all the 

creatures of the earth are in continuous movement in relation to one system of reference or 

another. That is why we consider the study of the topic as being more than important in order 

to prepare our students for the realities of life.  

The above mentioned reasons are, in our opinion, more than enough to include the 

topic of motion, together with its applications into the real life, among the subjects which 

deserve to be known and, consequently, to be cross-curricularly studied by our students.  

Aim: to help students understand that our physical surroundings are governed by the laws of 

physics and the theoretical concepts studied are found and applied in everyday life  

1. Subject: Physics (through mathematics) 

1.1 Objectives:  

 By using specific tools and procedures, to form and develop the students’ skills of 

exploration / investigation in order to study the motion of an object that is moving 

with constant velocity or constant acceleration;  

 To apply theoretical concepts in solving different very practical tasks;  

 To learn how to read and understand graphs and maps;  

 To develop team work skills , as well as interpersonal skills  
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1.2 Time available: 2 hours 

1.3 Students’ age:15-16 

1.4 Assumption: The students should already know (that) : 

 The graph of the law of movement is a straight line for the  rectilinear uniform  motion and 

a parable in the case of the motion uniformly varied (graphs of the first and second degree 

equations).  

 The meaning, characteristics and laws that govern these movements ; 

 The formula for the arithmetic mean;  

 Each experimental result is based on the introduction of an error. This  error is the 

difference between the average value and individual values;  

 Each map is represented at an appropriate scale in which each cm on the map represents a 

certain distance on the ground. (eg 1: 5000 means that 1cm on the map signifies 5000cm 

on the ground). 

1.5.Materials and equipment: paper, ruler / tape, worksheets, timer, maps 

1.6 Methods and procedures: learning by doing, experiment, study case, debate 

1.7 Strategy:  

1.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts     

( 5-10 minutes)by asking the following questions: 

When do we say that a body is moving uniformly straight?  

Can you provide examples of bodies in uniform motion?. 

If a bus brakes at the red light, what can you say about its acceleration? 

If the speed of a vehicle increases over time, starting from rest, what can we say about this 

movement? How does the graph of  its speed look like? 

1.7.2. Stage 2 Applications  

Task 1- The calculation of the distance of a route by using a map of  1: 5,000 scale.  

The context for the implementation of the lesson: formal/ indoors, in the 

classroom/physics laboratory. 

Objectives:  

 To apply theoretical concepts in solving different very practical tasks;  

 To learn how to read and understand graphs and maps;  

 To develop team work skills , as well as interpersonal skills  

Time available: 20-25 minutes 

Organization: group work 

Procedure: The students are told that they will take part in a relay race on the route marked 

on the map. They will use the map of the botanical gardens of the city with the scale of 

1:5,000. The route is highlighted, while the points for giving and receiving the relay are 

marked in red bullets. The students in each team (made up of 10 students) will estimate the 

real distances by making the correlation with distances drawn on the map.  
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The information will be filled in the table below: 

 

Students Student 1 Student 2 ....................... Student 10 

D1 (m)     

D2 (m)     

D3 (m)     

D3 (m)     

D4 (m)     

D5 (m)     

D6 (m)     

D7(m)     

D8 (m)     

D9(m)     

D10 (m)     

Dtotal(m)     

Daverage(m)  

|Daverage-Dtotal| 

(m) 

    

 

Suggested solution: 1cm on the map corresponds to  50 m on the ground. The distance will 

be considered correct if Daverage is between …… m and  …….m. 

Task 2. The calculation of the average speed by using graphic information  

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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The context for the implementation of the lesson: formal, in the classroom/physics 

laboratory/outdoors/indoors 

Objectives:  

 To understand a graph and the information provided by it; 

 To apply the theoretical concepts in solving different practical tasks.  

Time available: 20 minute 

Organization: individual work  

Procedure: Each student will analyze the graph in the figure below, in which the speed is 

plotted against time. The students will have to calculate the average speed and total distance. 

                v(m/s) 

 

 

 

 

 

 

 

           t(s)

                  

Suggested solution: the total distance covered is calculated either by graphical or analytical 

methods  and then the average speed is also calculated...............  

Task 3- The calculation of the average speed  of 10 students who participate in a relay race 

on a route of …. km   

Observation: The distance was calculated in task1 ( Daverage) 

The context for the implementation of the lesson: informal, outdoors activities 

Objective: to develop team work skills, as well as interpersonal skills 

Time available: 50 minutes 

Organization: t-students, pair work, group work, individual work 

Procedure: The students will visit the botanical gardens and they will prepare the actual 

relay by  spotting the points of handing over the baton, points which are marked on the map 

with red dots. There will be two relays. The 10 students in each team will go on the route. 

The students appointed as time observers will measure the time consumed for covering the 

entire route. 

All data will be introduced in the table below. 

Team Daverage (m) t (s) v (m/s) Vaverage (m/s) 

     

     

 

Task 4:  conclusions and sources of error. 

The context for the implementation of the lesson:  

indoor and/or outdoor activities 

Distance 

2 

4 

6 

8 

10 

12 

4 8 12   15 18 22   24  28 
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Objectives:                                  

 To connect the  scientific topics with the everyday life and the reality     

 To develop team work skills, as well as interpersonal skills 

Time available: 5 minutes           

Organization: t-students                            

Procedure: The teacher will explain how Gauss’ curve should be used. He/she will show the 

students that most of the values measured by them in task 1, for example, will be found inside 

this curve.  

The teacher will ask the students to identify the main sources of error ( for task 1 and 3). 

Different values will be given in order to reduce the impact of the identified errors. If 

possible, the percentage of the error registered will also be calculated.  

1.7.3. Stage 3. Evaluation through further practice:  

Task 1. Each student will analyze the graph in the figure below, in which the speed is plotted 

against time and they will fulfil the following requirements: 

 Identify the type of bovement for each and every interval;  

 Calculate the minimum and maximum acceleration;  

 Calculate the distance covered in the first 15 minutes and the last 5 minutes  

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution: 8 time intervals on which the speed decreases (uniformly braked rectilinear motion, 

e.g. t(10;15)), increases (uniformly accelerated rectilinear motion, e.g. t(18;23)) or stays 

constant (uniform rectilinear motion e.g. t(0; 10)) ; amax= 0,03m/s
2
 ; amin= -0,125m/s

2
; 

d1=7,2 Km; d2=0  

 

Task 2. Each group willthink of an experiment in order to emphasize the uniformly varied 

rectilinear motion in a real life  situation. The students will conceive the draft of the 

experiment by considering: the topic, the necessary theoretical concepts, the materials 

needed, the procedure, the tables of values / graphs, conclusions and sources of error. 

(indoors / outdoors) 

v(m/s) 

3 

6 

9 

12 

15 

5 10 15 18 23 25 30 32 37 t(min) 
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Solution: they can think about/tackle topics like the freefall / the vertical throw from bottom 

to the top, etc. 

Task.3. Each student will graphically represent the speed of a body plotted against time 

knowing that the body starts from rest and then covers 40 meters in 10 seconds, then the body 

stops for 10 seconds and then covers the last 60 meters in 6 seconds.  On which time interval 

the acceleration reaches its maximum/minimum values? What is the final velocity of the 

body?  

Solution: amax= 0,8m/s
2
 (1st interval), amin=0 ( 2nd interval), a=0,66m/s

2
( 3rd interval); 

v=12m/s 

 

Task4.  The students will consider the following situation: 

The researchers from the Ice Cube Lab from the Antarctic did 

the free fall experiment and recorded the data shown below. 

Find the value of the acceleration of gravity in the Antarctic by 

plotting an appropriate graph. 

 

Solution: We first create new table calculating t
2
. Then we plot 

a graph of y= f(t
2
) and find the slope. Multiply the slope by 2 to get the acceleration due to 

gravity in Antarctica. 

(y=at
2
/2 and the graph  y= f(t

2
) should be a straight line crossing the origin of the graph) 

 

2. Subject: Biology (through Physics) 

2.1 Objectives:  

 To understand that the osteoarticular and muscular systems are responsible with the 

movement of the human body and  its segments; 

 To identify the main human skeletal muscle groups and their role in carrying out 

movements; 

 To identify the types of bone levers of the body; 

 To make  intra-, inter- and transdisciplinary connections  

2.2 Time available: 1 hour 

2.3 Students’ age:15-16 

2.4 Assumption: The students should already know (that) : 

 The main groups of human skeletal muscles (muscles of the head, neck, trunk and limbs); 

 The role of leverages of the locomotor system performed by the bones (levers of Ist, IInd 

and IIIrd class); 

  During any move, the energy consumed by humans is partially transformed into 

mechanical work. 

2.5.Materials and equipment: paper, worksheets, multimedia presentation, flip chart 

2.6 Methods and procedures:  study case, debate, experiment 

2.7 Strategy:  

2.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts         

( 5-10 minutes) by asking the following questions:  

 We know that walking is a complex, symmetrical, mutual and automated movement. What 

contributes to the voluntary movement of the human body? 

y(m) t (s) 

0 0 

10 1.28 

20 2,82 

30 3,45 

40 4,22 

50 4,94 
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 Which are the main groups of skeletal muscles in humans? 

 What are the functional roles of the bones? 

 In what is the energy consumed by the body trasformed ? 

 List some of the internal forces of the body (e.g. the muscular force, the force of passive 

resistance of the tissues, the interior forces of reaction) which, during movement, interact 

with  the force of the body weight, with the reaction of the supporting point and with the 

environmental resistance. 

2.7.2. Stage 2 – Applications  

Task 1 The identification of the bone leverages in the human body and of the way in 

which these leverages work  

The context for the implementation of the lesson: formal/ indoors, within the 

classroom/biology laboratory  

Objective :  

 Making connections between the knowledge acquired from Physics and the knowledge 

acquired  in the Biology lessons regarding bone leverages; 

 to develop the skills of team work as well as interpersonal skills 

Time available: 15-20 minute 

Organization: group work  

Procedure:  The students are given a worksheet and are required to find levers of each class 

in the pictures, then to identify the supporting point, the active and the resistance forces for 

each type of lever and to graphically represent these forces.  

 Suggested solution: a first-class lever lever can be found in the  atlantooccipital joint (the 

active force is represented by the nape muscles , while the resistance force is represented 

by the weight of the head), the only second class lever is the talocrural joint when 

standing on toes, while third class levers can be found in many parts of the human body, 

for example at the level of the elbow joint.  

 

 

 

 

 

 

 

 

                                                                                                         

 

 

 

 

 

 

 

 



TEACHER’S BOOK       VOLUME 2  2016 

 

This teacher’s book is part of the training Kit created as one of the intellectual outputs of the Erasmus+ project “Cross-Curricular 
Approaches to Mathematics & Sciences in Formal and Informal Contexts”  and it presents the work of a group of  teachers from project 

partner schools.This project has been funded with support from the European Commission. This publication reflects the views only of the 
authors, and the Commission cannot be held responsible for any use which may be made of the information. 

 

P
ag

e 1
1

 

 

Task 2 The identification of the 

striated/skeletal muscles responsible 

for the voluntary movement of the 

body  

The context for the implementation 

of the lesson: formal/ indoors, within 

the classroom/biology laboratory 

Objective :  

 To learn about the classification of 

skeletal muscles and to be able to 

identify them on paper/mold;   

 To identify the main skeletal muscles 

involved in locomotion;  

 To develop team work skills as well 

as interpersonal skills 

Time available: 10-15 minute  

Organization: group work  

Procedure: The students are provided a worksheet/atlas of anatomy and are required to 

analyze and identify the striated muscles involved in walking. They must also find out which 

muscles significantly contribute to human locomotion.  

Suggested solution: When walking,  most muscle groups of the body work, but the most 

significant contribution belongs to the lower limb muscles. Examples of the muscles involved 

in walking: buttocks, thigh adductor muscles, quadriceps femoris muscle, calf muscles, the 

extensor muscles of the foot, etc. 

 

Task 3 The identification of the skeletal muscles and learning about their properties.  

The context for the implementation of the lesson: formal/ indoors, in the classroom/ 

biology laboratory  

Objectives :  

 To be able to explain what contractility, excitability, extensibility, elasticity and muscle 

tone mean; 

 To experimentally verify the extensibility and elastic property of the skeletal muscle of the 

frog (optionally).  

Time available: 10-15 minutes  

Organization: group work 

Procedure: The students are presented information on the properties of the skeletal muscles. 

The teacher explains what the 5 properties mean. Optionally, the properties of excitability 

and elasticity of the gastrocnemian  muscle of the frog are demonstrated.  

Suggested solution: the dissection kit is recommended to be used in the biology lab, as well 

as a lined ruler  and weights  

 

2.7.3. Stage 3. Evaluation through further practice 
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Task 1 Each student will receive a worksheet (see below) with marking lines corresponding 

to various muscles. They  will have to fill in the corresponding muscle. Students can use 

additional materials (the atlas of anatomy, biology manual, etc.) 

Solution: See figure ............ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Subject: ITC& Informatics (through Mathematics and Physics) 

3.1 Objectives:  

 to determine the type of data 

 to determine the  input and output data 

 to write in pseudocode the  algorithm for solving a problem 

 to conceive the program in C ++ by using Code Blocks 

 to develop team work skills, as well as interpersonal skills 

3.2 Time available: 1 hour 

3.3 Students’ age:15-16 

3.4 Assumption:  

 The students know the structures of control used in conceiving algorithms 

 The students have studied the uniform rectilinear motion at Physics 

3.5.Materials and equipment: computer, blackboard, chalk, worksheets, projector 

3.6 Methods and procedures: learning through discovery, explanation, exemplification 

3.7 Strategy:  
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3.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts         

( 5-10 minutes) by asking the following questions:  

Which the necessary structures to conceive an algorithm?  

For the uniform rectilinear motion, what is the relationship between time, speed and distance? 

What unit of measurement is used for speed? What about the unit used to measure the time?   

3.7.2. Stage 2 Applications  

Task 1- The calculation of the average speed of a body in uniform rectilinear motion which 

covers half of the total distance with a v1 velocity, while the second half is covered at another 

v2 velocity. Determine the algorithm and its corresponding programme.  

The context for the implementation of the lesson: formal/ indoors, in the informatics 

laboratory 

Objectives :  

 To use formulas from physics; 

 To determine the algorithm and the  C ++ software to solve this problem; 

 To provide input data 

Time available:  10-15 minute 

Organization: frontal 

Procedure: The blackboard will be divided into 2 parts. A student will  come at the 

blackboard to determine the algorithm, he/she will follow the steps specific to solving a 

problem and will use the first half of the board. A second student will transfer the algorithm 

in C ++ programming language on the other half of the board. The other  students will write 

the solution in their notebooks. .  

Suggested solution: 

d/2=v1•t1, t1=d/(2•v1) ;  d/2=v2•t2, t2=d/(2•v2) 

12

212

212

)12(

21
21

vv

vv

d

t
v

vv

vvd

v

d

v

d
ttt







 

The algorithm is: Input data: v1,v2  

Output data: v  

real v1,v2,v 

begin 

read v1,v2 

v2*v1*v2/(v1+v2) 

write  v 

end 

while the program în C++ 

#include <iostream> 

using namespace std; 

int main() 

{ 

float v1,v2,v; 
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cin>>v1>>v2; 

v=2*v1*v2/(v1+v2); 

cout<<" viteza este "<<v ; 

    return 0; 

} 

Input data; v1=60km/h, v2=45km/h 

Task 2- Two mobile bodies start from the same point from the city A and they move straight 

and at uniform speeds of v1 and v2 (v1> v2) towards city B, simultaneously reaching their 

destination, at the d distance from the point where they started. Body  1  departs later than 

body 2 with a t0 time. If the unit of measurement for speed is km / h, while the distance is 

measured in km, express the time in hours, minutes and seconds.   

The context for the implementation of the lesson: formal/ indoors, within the informatics 

laboratory 

Objective :  

 To determine the algorithm and the  C ++ software to solve this problem; 

 To use formulas from physics; 

 To express opinions regarding the solutions proposed by their colleagues;  

Time available: 10-15 minute 

Procedure: One student will come to the blackboard to determine the algorithm, following 

the stages specific to finding the solution of the problem. Another student, working on the 

computer connected to the video projector, will transfer the algorithm into the C++ 

programming language by using Code Blocks. The other students will write down the 

solutions in their notebooks and speak up if they want to make an observation or if they find 

other algorithms.  

 

Suggested solution: Considering t1 as being the time in which the first mobile body covers 

the distance d, d=t1•v1, so t1=d/v1 

Considering t2 as being the time in which the second mobile body covers the distance d, 

d=t2•v2,  t2=d/v2 ;  to=t2-t1=d/v2-d/v1=d(1/v2-1/v1) 

If we express the distance in meters and the time in seconds, 1km/h=1000m/3600s=5/18 m/s 

Input data: d, v1,v2  

Output data: h, m, s  

real v1,v2,d 

integer  h,m,s 

begin 

read v1,v2, d 

v1v1*5/18 

v2v2*5/18 

dd*1000 

s d*(1/v2-1/v1) 

hs div 3600 

ss mod 3600 
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ms div 60 

ss mod 60 

write  h, m, s 

end 

 
 

Task 3. Two trains having the same length d, and travelling at the speeds v1 and v2 (v2> v1) 

approach each other travelling rectilinearly uniform on parallel lines. The measurement unit 

for speed is km/h, the unit for time is the second  

 and the unit for distance is the meter. Find out the time t elapsed between the time when the 

two trains meet and the time when they completely overrun each other.  

 

The context for the implementation of the lesson: formal, within the informatics laboratory 

Objectives: 

 To determine all the possible situations;  

 To correctly transform the measurement units;  

 To actively participate in the work of their team;   

 To express opinions on the solutions proposed by their mates;  

Time available: 15-20 minute 

Organization: group work  

Procedure: Each group of 5 students will analyze the problem, will determine the input and 

output data and the corresponding algorithm and then will conceive the programme in  

CodeBlocks. Lots will be cast and each group will assess the work of another group. 
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Suggested solution: There are two possibilities: the trains either move in the same direction 

or in opposite directions. If they move in the same direction, t•v1+2•d=t•v2, while if they 

move in opposite directions,  t•v1+ t•v2 =2•d  

Input data: d, v1,v2, m 

Output data: t  

real v1,v2,t 

integer  d 

char m 

begin 

read v1,v2, d, m 

-if m==’1’  

then 

t=2*d/((v2-v1)*(5/18)) 

write t 

else  

-if m==’2’  

then 

t=2*d/((v2+v1)*(5/18)) 

write t 

else  

write “Wrong option” 

   -  

- 

end 

 
 

3.7.3. Stage 3. Evaluation through further practice:  

Task 1. Let’ s consider A and B as  2 points on a line, while d is the distance between them. 

One mobile body leaves from point A going towards B at v1 speed. After the t0  time, a 

second mobile body leaves from B, having the same direction as the first mobile and 
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travelling at the v2 speed (v2>v1). Both mobile bodies move uniformly rectilinear and v1,v2 

are t0 known. After how long the two bodies meet and at what distance from point A? The 

measurement unit for speed is km/h, for distance-km, for time- h. Determine the algorithm 

and the corresponding programme. 

 

Task 2. Two mobile bodies start at the same point A in the same direction, moving uniformly 

straight, at  the speeds v1 and v2 (v1> v2). After time t1, travelling in the same direction, a 

third mobile body starts from A. It reaches the first mobile t2 minutes later than it reaches the 

second mobile. Consider known v1, v2, t1, t2. Find out the speed v3 of the third body. The unit 

for speed is km/h, and for time, minutes. Determine the algorithm and corresponding 

program. 

 

Task.3. Consider A and B and being two points on a straight line and d the distance between 

them. Simultaneously starting from A and B, two mobile bodies travel towards each other in 

uniform rectilinear motion. They meet at the distance d1 from B and each continues its 

movement reaching point B, respectively point A. They return without stopping and meet a 

second time, at the distance d2 of A at t seconds after the first meeting. Consider known d1, d2 

and t. Find out the speeds v1 and v2 of the two bodies and the distance d. The unit of speed is 

m/s, for time, the second and the meter for distance. Determine the algorithm and the 

corresponding program. 

 

4. Subject: English PART A (through Sports)  

4.1 Objectives:  

 To form and develop vocabulary related to movement; 

 To practise locomotor skills combined with movement concepts; 

 To develop the skills of team work, as well as interpersonal skills.  

4.2 Time available: 2 hours 

4.3 Students’ age:15-16 

4.4 Assumption:  

 Students are able to perform fundamental locomotor movements. Students can move 

safely in self-space and general space.  

 Students understand movement concepts such as pathways (straight, curved, zigzag), 

directions (up/down, forward/backward, right/left), and time (fast, slow). 

4.5.Materials and equipment: clothes and shoes needed for PE, balls of different shapes, 

skipping ropes, a whistle, bricks, clubs, mats, weights, flipchart, worksheets, etc 

4.6 Methods and procedures: The lesson is designed to be organized in two different 

locations, first in the school gymnasium (in a rather informal context) and later in the formal 

context of the classroom. The purpose of the first set of activities is to introduce/practise 

some of the vocabulary while also physically demonstrating/practicing it, while the second 

class is meant to provide further opportunities for organized study, learning, reinforcement 

and extension.  

4.7 Strategy:  

4.7.1. Introducing and explaining/demonstrating the new vocabulary 
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Stage 1-   Warm up: Ways to Move (5 minutes) 

Objectives: 

 to brainstorm on different types of movement; 

 to practice locomotor skills combined with movement concepts; 

 to develop the skills of team work, as well as interpersonal skills. 

Organization: with the whole class, , individual,  pair-  and group-work 

Procedure: The teacher sets the limits of the "acting space" in the gymnasium -a large open 

area-and he/she tells the students they must remain inside this area all the time.  

Then he/she tells the students they can begin to move their bodies through space.  The 

students are encouraged to find as many ways to move their bodies through space as possible. 

The students are also provided with some balls/weights which they can also use.  Of course, 

this will be a stage of the lesson when the students will be puzzled by the weird task set by 

their teacher of English, they will get noisy, while also having lots of fun.  

Stage 2 - Finding names for the different types of movement (15-20 minutes) 

Objective:  

 to introduce the new vocabulary; 

 to practise locomotor skills combined with movement concepts; 

Organization: activity with the whole class 

Procedure: After finding different ways to move through space for about five minutes, it’s 

time to put the different types of movement they could find into words. The students will sit 

on mats and the teacher, together with the students will make a list of all the ways the 

students have discovered to move their bodies, also explaining/physically demonstrating 

them.  

The teacher will go through the words with the students once/many times more, to make sure 

the students manage to keep in mind as many new words as possible.  

Suggested solution:  The list will include some/all of the following words (the number of 

new words depends on the vocabulary the students already have):  

Types of body movement:  

 

walking  

running  

crawling  

rolling  

hopping  

skipping  

jumping  

leaping  

tip-toeing 

tumbling  

walking backwards  

walking on hands  

dragging lower body 

with arms  

spinning  

sprinting 

punching 

bending  

pulling 

pushing 

crouching  

dragging 

hitting 

lifting 

jogging 

dashing 

rushing  

marching 

kneeling 

stretching 

tripping 

slipping 

balancing 

chasing 

dodging 

dancing 

sprawling 

strolling/sauntering 

striding 

slouching 

leaning  

doing sit-ups  

doing push-ups  

doing squats  

 

Types of movement while playing with the ball 

Bounce Hit Roll Catch Juggle Shoot  

Dribble Pass Kick Throw Serve Punt 



TEACHER’S BOOK       VOLUME 2  2016 

 

This teacher’s book is part of the training Kit created as one of the intellectual outputs of the Erasmus+ project “Cross-Curricular 
Approaches to Mathematics & Sciences in Formal and Informal Contexts”  and it presents the work of a group of  teachers from project 

partner schools.This project has been funded with support from the European Commission. This publication reflects the views only of the 
authors, and the Commission cannot be held responsible for any use which may be made of the information. 

 

P
ag

e 1
9

 

Overhand -with hand brought forward and down from above shoulder level 

Underhand - with hand brought forward and up from below shoulder level 

 

Stage 3.  Learning  while working out (15 minutes) 

The context for the implementation of the lesson: informal/ indoors, in the school 

gymnasium 

Objective :  

 to give practice to the vocabulary newly introduced; 

 to practise locomotor skills combined with movement concepts; 

Organization: group work 

Procedure: Then, the students will stand up again and they will be told to stand in line. As 

told by the teacher, they will have to practise the different types of movement in order to 

learn/revise words better. So, they will have to walk, then run, then tip-toe, etc  First, the 

commands are given by the teacher and then, other students will  give orders to their 

classmates.  

Example of interval workout: 

1. jog for 10 seconds, then walk briskly for 10 seconds to recover. 

2. high knee skipping for 10 seconds ( bring knees to chest),  

3. Push-ups for 10 seconds, walk briskly for 10 seconds 

4. Sprint 10 seconds, walk briskly for 10 seconds 

5. crunch walk for 20 seconds, walk briskly for 10 seconds 

6. tiptoe for 10 seconds, walk briskly for 10 seconds 

7.    tumble for 20 seconds, walk briskly for 10 seconds 

8.  mime punching for 10 seconds, walk briskly for 10 seconds 

9.  stretch arms for 10 seconds, walk briskly for 10 seconds 

10.  do squats for 20 seconds, walk briskly for 10 seconds  

11.  sprint for 20 seconds, walk calmly for another 20 seconds 

Stage 4. Stage 3.  Learning  while working out (10minutes) 

The context for the implementation of the lesson: informal/ indoors, in the school 

gymnasium 

Objective : to give practice to the vocabulary newly introduced also practise different types 

of movement with the ball. 

Organization: group work 

Procedure: The students will have to play with the ball following the command of the 

teacher: Example:  

Bounce the ball!  

Dribble/ juggle the 

ball! 

Pass the ball to your 

mates! 

Roll the ball! Shoot 

and punt! 

Kick the ball! 

Catch and throw the 

ball! 

Serve the ball overhand!  

Serve the ball 

underhand! 

Assessment: the teacher will observe students during each task to determine which 

movement concepts or skills need further instruction and/or practice. A checklist for each 

skill and movement concept can help the teacher remember specific students' needs. A good 
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idea is to video record the activity in order to have time later to write down their assessments 

of individual students. 

 

4.7.2- English PART B (through Sports)  

Observation: The students have already acquired at least some of the vocabulary introduced 

in the previous lesson, they will revise it or further expand it as the case may be.  

The context for the implementation of the lesson: formal, in the classroom  

Objective: 

 ● to provide further learning opportunities for students in order to acquire the vocabulary on 

movement 

Time available: 50 minutes 

Procedure: 

Task 1: Brainstorming upon the vocabulary practised in the previous lesson 

Objective : to refresh the knowledge on the vocabulary previously introduced 

Organization: pair work and  group work 

Time available: 10 minutes 

Procedure: This activity will be organized as a contest between the traditional three rows of 

desks in which the students normally sit. First, in pairs, the students are asked to write down 

as many words as they can remember from the previous lesson. Each word will be written 

down on a small piece of paper. Then, one student designated by each group of students 

centralizes the words. The group with the most correctly written words wins. 

Task 2. Unjumble letters 

The context for the implementation of the lesson: formal, in the classroom 

Objective:   to practise the targeted vocabulary 

Time available: 5-10 minutes 

Organization: group-work 

Procedure: The students will be organized in groups of four. Each group will be given a set 

of letters. The students will have to form words connected with movement within a due time 

of 5 minutes. Those who manage to use all the letters will be the winners. 

Task 3- The odd one out 

The context for the implementation of the lesson: formal, in the classroom 

Objective: ● to practise the targeted vocabulary 

Time available: 5-10 minutes 

Organization: t-students 

Procedure: The students will be given the following sets of words (also with the solution). 

They will have to choose the odd-one out:  

1. Hop  kick  skip  leap 

2. run slouch  sprint  dash 

3. Stoop  crouch  bend  bow 

4. Saunter stride  sprawl walk 

5. Roll   spin  tumble  chase 

6. Punt  shoot  strike  catch 

7. Dribble juggle  punt  crouch 

8. Sit-ups  push-ups squats  slips 

9. Slip  trip  fall over  lean 

10. Dash  rush  tip-toe  run 

Task 4- match the word to the picture  

The context for the implementation of the lesson: formal, in the classroom 
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Objective:  

● to practise the targeted vocabulary 

Time available: 5-10 minutes 

Organization: individual work 

Procedure: The students will be given the following sets of words, which they have to match 

to the right picture.   

 

1.kneel, 2.slouch, 3.march, 4.bend, 5.skip, 6.lean, 7.stride, 8.sprint, 9.stroll, 10.bow 

 

  ,   

, 

a)                          b)   c)   d)   e)    f) 

 

 

   

 
g)     h)         i)       j) 

 

Working in pairs, the students will have to match all the words studied to the definition. 

Suggested solution: 1-f, 2-c, 3-h, 4-b, 5-d, 6-a, 7-e, 8-g, 9-i, 10- j 

Task 5- Further practice: 

The context for the implementation of the lesson: formal, in the classroom 

Objective: to give further practice the targeted vocabulary 

Time available: 10 minutes 

Organization: individual work 
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Procedure: This activity can also be used in order to assess the measure in which the 

vocabulary studied has been acquired.  

The students are given a set of words connected to movement and also a set of gapped 

sentences. Their task is to fill in the gaps with the words (written in bold) provided as 

solutions  here.  

1. It's not far; you can walk there in five minutes. 

2. The snake crawled into its hole. 

3. The ball rolled slowly to a stop. 

4. The bicycle racers sprinted for the finish line. 

5. The runner jumped a hurdle. 

6. We were rushing to catch the bus. 

7. He didn't do a squat all day. 

8. He dodged the first punch but was hit by the second. 

9. He tripped and tumbled to the ground. 

10. The kids sprawled on the floor to watch TV. 

11. He runs faster than anyone else on the team. 

12. I tried to stand up but the room was spinning. 

13. He kicked the ball into the goal. 

14. The cat will scratch you if you keep pulling its tail. 

15. He slowly pushed the door open. 

 

Sources: 

 

1. Biology- Student’s Book for the 11
th

 grade. Authors: Dan Cristescu, Carmen Sălăvăstru, 

Bogdan Voiculescu, Cezar Th. Niculescu, Radu Cârmaciu,  Corint Publishing House, 

Bucharest, 2008 

2. Guide on solving mechanics problems. Authors: Camelia Buzatu, Anca Bărbulescu, Arves 

Publishing House, Craiova, 2005 

 

Authors: 

“Tudor Arghezi” High School, Craiova, ROMANIA 

 

Anca Gabriela Bărbulescu (Physics) 

Simona Mariana Roşu ( ICT/Informatics) 

Camelia Aida Roşca (Biology) 

Maria Cristina Rotaru (English) 
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Unit 22 

  Topic: Magnets  and the magnetic effect  

of the electric current 
                       Conceived by the Romanian partner 

 

Argument: Long one of nature's most fascinating phenomena, magnetism was once the 

subject of many superstitions. Magnets were thought useful to thieves, effective as a love 

potion or as a cure for gout or spasms. They were thought to be able to remove sorcery from 

women and put demons to flight and even reconcile married couples. Today, these beliefs 

have been forgotten, but magnetism is no less remarkable for our modern understanding of it. 

Magnets are familiar household items, but still students need to be taught about/reminded of 

the basic properties of magnets and magnetism. The cross-curricular lessons below allow 

students to find out about magnets, magnetic fields and the concept of polarity, which form 

the basic ingredients of a study of the terrestrial magnetic field and the technology of 

magnetometers. 

It is also known that, when the electric current passes through a conductor, a magnetic field 

arises. Given the boost of the technological progress in the last half century, we are aware 

that there are magnetic fields everywhere around us, but perhaps the most important of these 

is the magnetic field of the Earth, which behaves like a real shield that protects the living 

matter from the harmful effects of the cosmic and solar radiation. Without the Earth's 

magnetic field functioning as a protective umbrella, the most basic living structures, such as 

proteins and nucleic acids, would have been severely affected. 

Aim: to help students understand how the magnetic field manifests, which the characteristics 

of the magnetic field are and also what kind of influence the terrestrial magnetic field has 

upon life on Earth. 

 

1. Subject: Physics (through mathematics) 

1.1 Objectives:  

 To understand when the magnetic field arises and how it functions/the ways it manifests  

 To find out about the physical quantities characteristic to the magnetic field;  

 To be able to apply the Biot- Savart law  in solving different tasks 

1.2 Time available:  2 hours 

1.3 Students’ age:15-16 

1.4 Assumption:  

 The students already know the difference between a permanent magnet and an 

electromagnet; 

 The students are aware of the various practical applications of magnets and 

electromagnets; 

 The students know about the existence and significance of the concept of magnetic poles 

field line 
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1.5.Materials and equipment: paper, worksheets, permanent magnets of different types 

(with axial or longitudinal magnetization,  filings, a coil and a  power source 

1.6 Methods and procedures: conversation, debates, experiments study case, problem 

raising 

1.7 Strategy:  

1.7.1. Stage 1- The teacher goes through some previously acquired theoretical concepts  

( 10 minutes) by asking the following questions: 

Which differences are there between a permanent magnet and an electromagnet? 

What practical applications of electromagnets in everyday life do you know? Give some 

examples;  

Conducting an experiment with the electrical coil in order to show the electromagnetic field; 

What can you say about the magnetic field lines in the case of a permanent magnet?  

Conducting an experiment with iron filings and peranent magnents in order to show the 

magnetic field lines.  

1.7.2. Stage 2 Introducing new concepts. The  vector of magnetic induction. The Biot -

Savart law (15-20 minutes) 

The magnetic field is a form of existence of the matter which is physically manifested 

through its action upon the magnetic needle or upon the conductors run by the electric 

current. 

To quantitatively describe the properties of the magnetic field, the magnetic induction, noted 

B, is introduced. The direction of the magnetic induction  is tangential in every point to the 

field line and it has the same direction as the magnetic field line. 

The magnetic flux also depends on the properties of the environment in which the field 

propagates, which is also called the magnetic permeability, named μ. The magnetic 

permeability for a given environment is usually reported to the vacuum (μ0) through the so-

called relative permeability (μr): 

 

 

unde  µ0=4·10
-7

 H/m 

 

[B]SI= N/A·m = T(tesla) 

 

The direction of the magnetic field line is established by the rule 

of the drill. 

The rule of the drill: the direction of the  magnetic field lines 

oincides with the direction of the rotation of a drill which is sat 

along a conductor in order to advance in the direction of the 

electric current. 

The Biot-Savart law describes the value of the magnetic field 

created around a conductor which is carrying electric current, depending 

on the intensity of  the current 

 Considering the case of the magnetic field produced by a linear 

conductor run by electric current. The module of the magnetic induction at a 

point located at a distance r from a linear conductor is: : 

 

  

I 
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The magnetic field lines existing in the space around a linear conductor which is 

endlessly run by an electrical current with the I intensity  form concentric circles. 

 

 Considering  the case of the magnetic field 

produced by a circular coil of radius R, run by the I 

electric current, at the center of the coil:  

 

 

 

 

 

 

 Considering the case of the magnetic filed produced by a solenoid with a number of n 

coils which is run by the I electric current  on the axis of the solenoid.  

 

 

 

 

 

 

 

 

 

1.7.3. Stage 3 Applications 

Task 1. The students are given the following problem: The figure below shows two long, 

parallel conductors, which are perpendicular on the x0y plan. The conductors are passed by  

currents of the following intensities: I1=2A  and I2=4°, which have the same direction. It is 

also known that d=80cm and = 410-7 H/m. 

The students will have to calculate:  

                         

a) The value of the  magnetic induction in the middle of the distance between the two 

conductors; 

b)  The x coordinate for which the resultant magnetic induction is zero   

                

The context for the implementation of the lesson: formal, in the classroom/physics 

laboratory/indoors 

Objectives:  

 To graphically represent the resulting vector of magnetic induction  

 To use the mathematical formulas to calculate the module of the resultant magnetic 

induction vector  

 To apply the rule of the drill in establishing the direction of the magnetic field lines;  

Time available: 10-15 minutes 

Organization: teacher- students 

x 

a 

I2 I1 

d 

l 
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Procedure: Each student will represent the lines of the magnetic field for the two conductors, 

will determine the direction of the magnetic field lines by applying the rule of the drill and 

will graphically represent the magnetic induction vectors. The students  will calculate the 

module of the resultant magnetic induction, as required by the problem.  

Suggested solution: a) Brez=  B2-B1 ; Brez= 10
-6

 T     b) x = 0,26m from the first conductor  

 

Task 2-  Give the unit of  measurement for the magnetic induction (Tesla) as related to other 

fundamental units of measurement from the International System.  

The context for the implementation of the lesson: formal, in the classroom/physics 

laboratory/indoors 

Objectives:  To make the students aware of the different measurement units existing in the 

International System, to encourage them to correlate the different physical values. 

Time available: 5 minutes 

Organization: t-students, pair work, group work, individual work 

Procedure: Starting from the international unit of measurement of the  magnetic flux density 

1T = N / A · m, the students are required to express it depending on the size of other 

fundamental units (time, weight, etc.)  

Suggested solution: 1T=kg· A 
-1

··s
-2

 . It is known that 1N=kg· m··s
-2 

 

1.7.4. Stage 4. Evaluation through further practice:  

Task 1. Comparing different types or brands of cereals (Magnetism experiment) 

Some foods are fortified with iron by adding elemental iron, which is similar to iron filings. 

Iron filings may not seem very digestible, but they taste better than chicken liver in the 

breakfast cereal. The body does assimilate part of the iron added to the cereal and passes out 

the rest. The students witness the following experiment, by using materials easily found in 

any household: a magnet, a portion of breakfast cereal fortified with iron, a plastic bag, water, 

sheet of white paper.  

Solution: Put a little cereal and water in a cup and pulverize into mush. Put the magnet in a 

plastic bag and stir the mush with the magnet. Remove the magnet from the bag and wipe the 

bag on the white sheet of paper. The black motes are iron filings. You can demonstrate this 

by picking them up again with the magnet.  

 

Task 2. Each student will graphically represent the vector of 

magnetc induction resultant in point O and will calculate its 

module for the situation presented in the picture below, which 

shows two straight long parallel conductors placed in 

perpendicular planes, through which currents of intensities       

I1 = 3A and I2 = 4A run, the currents having opposite directions 

equally distanced from point O. It is known that a = 20cm and 

= 410
-7

 H/m.      

           

a 

a 
O 

I1 

I2 
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Solution: The magnetic induction vectors in point O will be oriented  in perpendicular planes 

and will be calulated by using the method of the parallelogram. The module will be 

calculated with the Pythagorean formula. Br
2
=B1

2
+ B2

2
; Br=5·10

-6
T 

 

2. Subject: Biology (through physics) 

2.1 Objectives:  

 To understand that life on Earth is adapted to its magnetic field; 

 To understand the way in which the magnetic field of the Earth influences the  living 

organisms on it; 

 To help students make  intra-, inter- and trans- disciplinary connections. 

2.2 Time available: 1 hour 

2.3 Students’ age:15-16 

2.4 Assumption: The students should already know (that):   

 The Earth is a giant magnet with an incredibly strong magnetic field. This field loses its 

intensity the further we go up in space.  

 The magnetic field around the Earth acts like a shield which protects the living matter 

from solar and cosmic radiations.  

2.5.Materials and equipment:  paper, worksheets 

2.6 Methods and procedures:   conversation, study cases 

2.7 Strategy:  

2.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts      

( 5-10 minutes) by asking the following questions:   

 What do you know about the magnetic poles of the Earth? Do they coincide with the 

geographical poles? 

 Do permanent magnets have any kind of influence over the human body and over life in 

general? 

 Does the magnetic field of the Earth play a role in the orientation of the birds? Do you 

know an example of it? 

 Do biological effects of the magnetic field on the living organisms depend on the size of 

the dose transmitted to the biological sample in a certain time interval? 

 

2.7.2. Stage 2 – Introduction of new knowledge (15-20 minutes) 

Life on Earth is adapted to the existence of the magnetic field. However, the magnetic 

force of the Earth doesn’t have any immediate perceptible effect upon the living organisms. 

Solar activity influences the human organism by modifying the magnetic field of the 

Earth. Solar activity isn’t constant in time. The Sun has cycles with an average period of 11 

years, characterized by the dynamics of the sun spots. The magnetic activity of the Earth isn’t 

influenced only by the 11 year cycles of the Sun, but it also has an annual periodicity, 

reaching a maximum during the equinox; moreover, the magnetic activity of the Earth varies 

on a monthly basis (27 days) too, being related to the Sun’s rotation period around its axis 

and a nictemeral one that depends on the geographic latitude.  
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The relation between the magnetic storms and the biological processes was observed 

by scientists who monitored the variations of the arterial tension, determined the variation in 

the number of leukocytes in the human blood and have verified the number of aggravations 

of cardiovascular and nerve diseases. They have also monitored the activity of the insects and 

the oxygen consumption of the plants during these magnetic variations.  

Experimental studies have revealed that geomagnetic variations produce:  

 A drop in the number of leukocytes and of the hemoglobin in the blood; 

 A raise in the number of hemorrhages and pulmonary embolisms among TB patients; 

 Variations in the fibrinolytic activity; 

 Spontaneous bleeding from the nose in patients with atherosclerosis and hypertension, as 

well as in patients with tonsillectomy and adenectomy; 

 Increased heart rate and blood pressure drop; 

 A raise of heart attacks.   

The influence of the Earth’s magnetic field over the animals, plants and humans is 

visible during strong variations which take place before and after earthquakes: animal anxiety 

can contribute to foreseeing earthquakes approximately 1 minute before these take place.  

The nervous state of the humans before earthquakes can also be explained. 

People’s nervous state before earthquakes can be explained by the interaction between 

their own biomagnetic field and the magnetic field of the Earth, which is strongly variable. 

Another evidence of the interaction of the human and terrestrial fields is some 

people’s failure to adapt to the environment when they go far from home. The simple return 

to the birthplace reduces or suppresses the nervous phenomena and the pathologies of various 

organs. 

Task 1 Read the following fragment:  

“Birds are famous for their extraordinary qualities of sailing without fail. Some 

migrate thousands of kilometers, flying day and night, surprising everybody with their ability 

of orientation. For decades scientists have been seeking to find out their secret, presuming 

birds have a special sense to detect variations in Earth's magnetic field. But the way birds 

interact with te magnetic waves has been a continuous challenge for researchers. Two 

American researchers, Le-Qing Wu and David Dickman, from Baylor College of Medicine, a 

renowned biomedical research center in Houston (Texas), announced that the mystery is 

largely solved. According to the New York Times, the two identified some special cells in the 

brains of pigeons, which record information about the magnetic waves of the earth, having 

the role of a compass, a kind of biological compass"1 

 

Fill in the gaps : 

o Among the important biological ways of influence of the geomagnetic field upon the 

material world, the function of______________in birds’ life must also be included. 

The orientation by using __________________ waves has several stages. Birds have a 

special ability to detect ____________of the Earth, after which part of their brain must 

                                                                        
1
 Source: http://www.ziare.com/magazin/descoperire/misterul-orientarii-pasarilor-in-zbor-rezolvat-1164077 

 

http://www.ziare.com/magazin/descoperire/misterul-orientarii-pasarilor-in-zbor-rezolvat-1164077
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be able to record the information. Then, it seems that another area of the brain 

compares the data recorded, creating a sort of a map, which will be stored to be later 

used. 

o Houston researchers have identified a group of cells in pigeons’ _________ system that 

records both the direction and the intensity of__________________. 

 

The context for the implementation of the lesson: formal/ indoors, within the classroom/ 

biology laboratory  

Objectives:  

 to identify the guiding function exerted by the terrestrial magnetic field upon birds; 

 to understand that, in the evolution of life on Earth, the biological systems have adapted to 

a certain range of intensity of the magnetic field  

Time available: 10 minute 

Organization: group work /individual work 

Procedure:  The students are provided with the worksheets with a text and are asked to read 

carefully and then fill in the gaps  in the second fragment.The solutions are checked and 

onclusions are drawn. 

Suggested solution: guidance / magnetic / magnetism / brain / magnetic field 

Task 2: Read the following text carefully: 

"A team of researchers from the University of Leeds in Britain and the University of 

Agriculture and Technology in Tokyo, Japan, used microorganisms that consume iron. The 

researchers found that, while ingesting iron, the bacteria named Magnetospirilllum 

magneticum formed small magnets inside them, which were similar to those of a computer 

hard drive. 

Magnetospirilllum magneticum is a magnetic microorganism which generally lives in aquatic 

environments such as swamps or lakes, at depths where the oxygen concentration is low. This 

kind of microorganisms swim up and down, following the magnetic field lines. Looking for 

areas where there are optimum concentrations of oxygen, the bacteria align with the 

magnetic field like compass needles. When the bacteria ingest iron, the proteins inside the 

cell interact with the iron and produce tiny crystals of a mineral called magnetite, the most 

magnetic mineral on Earth. After studying how microbes assembled, formed and positioned 

nano-magnets inside them, the researchers copied the method and applied it outside of the 

bacteria, thus managing to "grow" magnets which, in the future, could help to create hard 

disks. 

In addition to creating magnets from microorganisms, so far scientists have managed to 

create small electric wires inside of living organisms. They have created nano-tubes out of 

cell membranes. They were grown in a controlled environment by using  human proteins 

which are present in human lipid molecules. In the future, such tubes may be used as 

microscopic fibers of biotechnological materials, capable of transferring information (similar 

to cells in the human body) in a computer."
2
 

                                                                        
2
 Surce: http://www.descopera.ro/dnews/9600959-bacteriile-magnetice-vor-ajuta-la-crearea-unei-noi-generatii-

de-computere 

http://www.descopera.ro/dnews/9600959-bacteriile-magnetice-vor-ajuta-la-crearea-unei-noi-generatii-de-computere
http://www.descopera.ro/dnews/9600959-bacteriile-magnetice-vor-ajuta-la-crearea-unei-noi-generatii-de-computere
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Now, answer the following questions: 

- Where can this type of magnetic bacteria be found? 

- What technological utility do researchers intend to give to these magnetic bacteria? 

- What are the advantages offered by these bio-technologies? 

The context for the implementation of the lesson: formal/ indoors, within the 

classroom/biology laboratory  

Objective :  

 To identify the new technological opportunities offered by biotechnological 

advancements  

Time available: 10 minute 

Organization: group work /individual work 

Procedure:  te students are given the worksheet below, they are asked to carefully read the 

fragment and then to answer the questions . The answers given are then discussed and 

conclusions are drawn afterwards.  

Suggested solution:  

Such bacteria are generally found in aquatic environments / In the future, they may be used to 

create increasingly smaller hard drives / biotech materials are capable of transferring 

information (similarly to the cells in the human body) at nano-scale. 

2.7.3. Stage 3. Evaluation through further practice 

Task 1 The permanent magnets exert their influence on the human body through two 

mechanisms: 

a) Action upon the neuro-vegetative nervous system; 

b) Action upon the endocrine system. 

In 8-10 lines, briefly explain how  the influence of the magnetic field of permanent magnets 

is exerted upon one of the two mechanisms mentioned above. 

Solution:  

a) The magnetic field stimulates or hinders the release of neurotransmitters, which are the 

substances that transmit the nervous impulses; 

b) It was discovered that the pineal gland (pituitary or the endocrine brain) important in 

setting the thyroid-suprareno-gonadic system is responsible for producing melatonin and the 

enzymes which control the immunity, oxidation and metabolism.  

 

Task 2  The magnetic field can influence not only the cell membrane but also other 

subcellular groups, especially their core. So, the magnetic field can generate genetic effects 

that can be seen over a longer period of time after the interruption of the magnetic field. This 

time interval can be compared with the duration of cell division. 

See the movie: https://www.youtube.com/watch?v=aDAw2Zg4IgE 

Fill in the blanks in the text below: 

                                                                                                                                                                                                                               

 

https://www.youtube.com/watch?v=aDAw2Zg4IgE
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Cell division is one of the most common processes occurring in our bodies; virtually every 

second some cells _______, others________, being replaced by new ones. Our body is made 

up of cells, and a cell consists of three main components: ____________ that separates it 

from the environment and from other cells, _____________ (the liquid medium, the cytosol, 

where there are various substances such as proteins and different structures - organelles - 

fulfilling various functions) and _________. In the core there is __________, a very complex 

molecule that fulfills important functions in protein synthesis and the transmission of genetic 

information to daughter cells following the ___________of the cell. 

Solution: divide / die / membrane / cytoplasm / nucleus /the DNA / division 

 

3. Subject: Geography ( through physics & history) 

3.1 Objectives:  

 To identify the position of the terrestrial magnetic poles as compared to the position of 

the geographic poles; 

 To find out about the magnetic declination; 

 To be able to  define the magnetic meridian. 

3.2 Time available: 1 hour 

3.3 Students’ age:15-16 

3.4 Assumption: The students should already know about:   

 The existence of the terrestrial magnetic field; 

 The fact that the geographical poles do not coincide with the magnetic poles of the earth; 

 The geographical poles of the Earth. 

3.5.Materials and equipment: the terrestrial globe, the compass, magnets of different types, 

drawings, magazines. 

3.6 Methods and procedures:   conversation, problem raising, worksheets 

3.7 Strategy:  

3.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts   

( 5-10 minutes) by asking the following questions:   

 What is the terrestrial magnetism? 

 What can you say about the geographical poles? 

 Can you point to the geographical poles on the terrestrial globe  

 What do you know about the magneti poles of the Earth?  

3.7.2. Stage 2 – presentation of new information: The 

terrestrial magnetism. The magnetic declination.  

The Earth behaves like a giant magnet. Its poles are the 

geographic poles - North and South. But Earth also has 

two magnetic poles that do not coincide with the 

geographic poles. The north pole of a magnet points to 

the north. But only opposite magnetic poles attract each 

other. Which means that the North Pole of the Earth is 

actually its magnetic south pole. It is known that the 

magnetic South Pole is at a distance of about 2100 km 
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from the geographic North Pole. The  magnetic center of the Earth is also displaced: it is 

situated at a distance of about 430 km away  from the real center of the Earth   

Picture1 The magnetic field of the Earth                                                               

                               

Picture 2 The magnetic declination              

 

The Earth's magnetic poles are placed opposite 

to those of an ordinary magnet. The terrestrial 

magnetic field can be viewed as emanating from 

the South Pole, then crossing the surface of the 

planet and bending over the North Pole. The 

position of the magnetic pole is variable in time. 

According to the latest data, the speed of 

movement of the magnetic poles increases. In 

the 1970s, the speed of the magnetic South Pole was of 10km/year and in 2002 this speed was 

of 40 km/year. 

In order to identify the position of the terrestrial magnetic pole and to understand the 

orientation of the magnetic needle in any point on the surface of the Earth, we must define the 

magnetic meridian and the magnetic declination. 

            The magnetic meridian is the line obtained if we intersect the surface of the planet 

with the vertical plane in which the magnetic needle is. In the northern hemisphere, the 

magnetic meridians intersect in a point called the terrestrial magnetic south pole and into the 

southern hemisphere, that point is called the terrestrial magnetic north pole. 

 

The magnetic declination is the angle formed by the magnetic meridian of the point where it 

is calculated and the terrestrial geographic meridian of this point. For the first time, the 

magnetic declination was calculated in 1492 by Christopher Columbus during  his voyage to 

America. The magnetic declination of a given point on  surface changes over the years. In 

picture 2 the magnetic north is symbolized by a line which ends in half an arrow. 
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Picture.3 The migration of the  magnetic south pole in in the last 400 years          Picture 4. Bathurst Island –Canada 

 

Task 1 Identify the position of the magnetic poles of the Earth.  Look at picture 3, which 

shows the migration of the southern magnetic pole of the Earth.  

The context for the implementation of the lesson: formal/ indoors, within the classroom  

Objectives:  

 To identify and study the migration of the southern magnetic pole;  

 To be able to locate on the terrestrial globe the areas of migration of the magnetic pole;  

 To shortly characterize Bathurst Island.  

Time available: 20 minutes 

Organization: students work in groups, each group uses the atlas, the terrestrial globe and 

worksheets. 

Procedure:The students look at picture 3  and study the migration of the magnetic south pole 

between 1600 – 2000. They will see that the magnetic pole migrates from Bathurst Island, 

from the Canadian Archipelago, to Siberia. With the help of the map, the students 

geographically characterize Bathurst Island (picture 4), naming the neighboring regions and 

the type of landscape characteristic to the area.   

Suggested solution: The north magnetic pole of the Earth is located in the vicinity of the 

geographical south pole, in the Antarctic, while the southern magnetic pole is located in the 

vicinity of the geographic north pole.  

Task 2 Explain what the magnetic declination is. 

The context for the implementation of the lesson: formal 

Objective :  

 To be able to explain the magnetic declination; 

 To understand the impotance of the magnetic 

declination               

Time available: 10 minute  

Organization: individual 

Procedure: The students look at picture 5 and write down 

their own observations. 

Suggested solution:. This angle, called magnetic declination 

is taken into account when performing compass orientation, 

because the needle is oriented along the magnetic meridian 

and not along the geographical meridian.                        Pict 5.The compass and the magnetic  declination 

 

3.7.3. Stage 3. Evaluation through further practice 

Task 1 Each student will locate the geographic poles on the map. They will also lear how to 

use the compass.  

Solution: The orientation of the magnetic needle of the compass in one direction is due to the 

terrestrial magnetic field. The magnetic needle is oriented towards the  magnetic poles, which 

do not coincide with the geographical poles 
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4. Subject: English PART A (combined with Physics, History and Literature)  

4.1 Objectives:  

 To form and develop vocabulary related to magnets and magnetism; 

 to develop the students’ oral communication skills. 

 To  develop the students’ listening comprehension abilities; 

 to develop the students’ writing abilities; 

 to improve the abilities to understand the logical structure and organization of a text, 

pointing out elements of cohesion; 

 To develop the skills of team work, as well as interpersonal skills.  

4.2 Time available: 2 hours 

4.3 Students’ age:15-16 

4.4 Assumption: Students have some previous knowledge and experience regarding the 

elements that bring cohesion and logical organization in a text. 

4.5.Materials and equipment: recorded materials, video-projector, worksheets, etc 

4.6 Methods and procedures: The unit is structured within two parts. The first part is meant 

to develop the vocabulary, the speaking, listening and writing abilities of the students, while 

the second part mainly develops the reading comprehension abilities of the students.  

  4.7 Strategy:  

 Introducing and explaining/demonstrating the new vocabulary 

Stage 1-   Warm up:  working on the quote: Magnus magnes ipse est globus terrestris. (The 

Earth itself is a great magnet)- 5 minutes 

Objectives: 

 to introduce the topic of the lesson; 

 to develop oral communication skills. 

Organization: with the whole class 

Procedure: The teacher writes the following quotation on the blackboard:  

Magnus magnes ipse est globus terrestris. (The Earth itself is a great magnet)- William 

Gilbert, De Magnete (a scientific work published in 1600) and asks the students if they think 

the quotation is true and, in case they do, what they know about the magnetic properties of 

the Earth.  

Stage 2 – Before watching the video (10 minutes) 

Objective:  

 to introduce the new vocabulary; 

Organization: activity with the whole class 

Procedure: The students will be given the following set of words: 

magnetic field,       polarity,     to attract,     attraction,     to repel,     repulsion,      field, 

current,    magnetic reversal,         magnetism 

 

Their task is to match the words to the definition provided.  

1. ..........................- the power of being able to attract iron and steel objects and also push 

them away 
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2  .......................... – A property of magnets or electrically-charged objects in which there are 

two possible conditions (north and south for magnets, positive and negative for electrical 

charges) that describe an important characteristic of the forces that they experience. 

3 ............................– A condition where objects move or are pulled together under the 

influence of a force. 

4 ............................- to pull or draw someone or something towards them; for example, when 

something such as a magnet attracts something else, it pulls it towards it 

5 ............................. – A condition where objects move or are pulled apart under the influence 

of a force. 

6 ..............................- to force something or someone to move away; (in physics) to have a 

magnetic field that pushes away something with a similar magnetic field: 

7 ........................... – An influence (such as a force) that some forms of matter produce, which 

extends throughout the space that surrounds them. 

8................................... – A flow of charged particles through a conducting material or 

through space. These charged particles can be electrons, protons or ions. 

9. ...............................– A condition in the space surrounding some objects that causes 

charged or metallic bodies brought close by to experience the force of magnetism 

10. .................................- the act of changing or making something change to its opposite; 

 

Solution:  

1.Magnetism 2. Polarity 3. Attraction 4. To attract 5. Repulsion 6. To repel 7. Field 8. 

Current.9. Magnetic field 10. Reversal  

 

Stage 3.  While watching the video (15 minutes) 

Objective :  to develop the listening comprehension skills  

Organization: whole class and individual work 

Procedure: The students are first shown the following video: 

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

The purpose of this activity is to familiarise the students with the subject and the contents of 

the video. 

Next, the students are given the following sheet and asked to fill in the gaps while 

watching/listening:   

”Hello, guys, 

Meet my friend,(1) ...........................!  So, you guys already know each other! Very well, 

then! That makes life easier as I’m going to be talking about (2) 

................................................... today. 

(3).........................................................! 

Magnets are (4) ..................................................................................................................., 

which is (5) ...........................................to the human eye. This area is known as (6) 

................................................ If a magnetic object is inside that area (7), 

.......................................................... towards the magnet and moves towards 

it(8).......................................................................... It looks like magic, isn’t it?  

https://www.youtube.com/watch?v=yXCeuSiTOug
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Now, what’s a magnetic object?(9) ...........................................................................are called 

magnetic objects and the objects that do not get attracted to the magnet are called 

(10)............................................... For example, (11)................................................................ 

won’t even move if kept near a magnet, but objects that contain(12) ................, 

(13)................. and (14)................... will definitely get attracted to the magnet. When you 

keep a magnet freely suspended in the air (15), .......................................................................... 

The end that points to the north is called (16) ................................. of the magnet and the end 

that points south is called(17) ..........................of the magnet.  

 

Well, I have a fun experiment for you. Take these (18)........................................... The north 

and south pole should be (19)................................. on these magnets. Now, bring the 

(20)........................... poles near and see what happens... There you go! These magnets (21) 

.........................each other. Now, bring the (22) ........................ poles near.  See? The magnets 

(23).................................... each other! This proves that (24)...................................................... 

Hayyyaaaahh! If you (25)..............................................., it won’t lose its magnetic field, but 

will give you (26)....................................................  

Did you know that (27).....................................................? That’s because 

(28)......................................................................................., giving the Earth its own magnetic 

field.  

If a magnet has a strong magnetic field, it (29)........................................................................  

(30).....................................................!!!”  

Solution: The text below shows the solution to the task above:  

Miss Magnet!  2. magnets and magnetism  3. Zoom in!  4. magnificent objects that create an 

area of magnetic force around them, 5. invisible. 6. the magnetic field 7.  it gets attracted  

8.without any physical contact.  9. Objects that get attracted towards the magnet 10. non-

magnetic objects. 11.a piece of wood or cloth 12. iron, 13. nickel  14. cobalt 15. it will rest in 

the north-south direction. 16. the north pole  17. the south pole 18  two magnets. 19. marked 

20. like 21. repel 22. unlike 23. attract  24. unlike poles attract each other and like poles repel  

each other.  

25. cut a magnet into two, 26. two new magnets. 27. the Earth behaves like a magnet? 28. the 

Earth’s core is believed to be a mix of iron and nickel, 29. can pull an object even under 

water. 30. Zooming out!!!” 

Stage 4. –Further vocabulary practice (20 minutes) 

The context for the implementation of the lesson: formal 

Objective : to give practice to the newly acquired vocabulary, to develop the writing and 

speaking skills of the students;  

Organization: group work 

Procedure: Randomly, the students will be divided into groups of 4/5 and asked  to continue 

the following narrative text after watching the following video:  

https://www.youtube.com/watch?v=DR9w4koW2EA 

The text/story should begin as follows:  

https://www.youtube.com/watch?v=DR9w4koW2EA
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”Billy was hooked on fishing. One summer afternoon, Billy was on his way to the lake where 

he used to…” 

Suggestion for solution:  

Billy was hooked on fishing. One summer afternoon, Billy was on his way to the lake where 

he used to spend his time trying to catch some fish….being a little careless, he didn’t notice 

when a strange piece of metal got caught into the hook. Wanting to throw his rod, he sat 

down on the peer. He tried, but something was wrong…the hook seemed to be stuck on a kind 

of horseshoe, which had also remained attached to a metal bucket… he pulled it harder, until 

it finally got detached from the bucket. The shock of the thrust of the hook caught Billy 

completely unprepared, the strange horseshoe hit him hard…Billy was dizzy…when he 

recovered, he noticed that, even though the hook was not tied to the horseshoe with any kind 

of string, they stayed together like glued. He tried to detach them, but all his efforts were in 

vain… An invisible power seemed determined to keep the hook and the U-shape piece bond 

forever… 

Giving up, Billy threw the hook into the water, together with that strange U piece…  

Now, I am sure you have all understood that the strange horseshoe was, in fact, a very 

powerful magnet, which created a very strong magnetic field around it. Once thrown into 

water, it disturbed the peace and tranquility of three good friends who, from the comfort of a 

nice sofa lying on the bottom of the lake, were enjoying their usual afternoon TV programme. 

The three friends’ names were Nickel, Iron and Cobalt. Iron was first to be attracted by one 

of the feet of the magnet, being swiftly followed by his other good friends, who got attached 

on the other foot of the magnet. The magnet shook off the three friends from his feet… We 

thus find out that a magnet has got two poles: the North Pole and the South Pole. 

In what followed, the magnet got a little naughty…it decided it was time for it to explore the 

bottom of the lake, so it got unhooked and jumped down…  Now, Nickle, Iron and Cobalt 

were, of course, cross to have been so ruthlessly disturbed. Not to mention the fact that, 

instead of apologizing to them, the magnet was laughing at them. So, the three friends 

decided to avenge themselves: they called for help and help soon came: an army of nails was 

raised and it attacked the magnet in force. The only thing the magnet could do was to close 

its eyes…but just a split of a second before being hit, Mr. Magnet was saved by another 

magnet, which, though different, seemed to be the perfect match for Mr. Magnet.  

Billy pulled the string out of the water and we find out that opposite poles of two magnets 

always attract each other. With a lot of struggle, Billy managed to separate the two magnets 

…puzzled, Billy looked at the two horseshoes and, cautiously, began studying their strange 

behavior…Billy realizes that, if only a moment earlier they seemed to be the best friends in 

the world,  now, when drawing them closer, they began repelling each other, as if an invisible 

force was interfering, being determined not to let the two friends come together again…So, 

we learn that like poles of a magnet always repel each other.  Tired and upset, Billy threw 

one of the magnets back into the water of the lake and then, exhausted from so much struggle, 

he fell asleep… 

The magnets take Billy now into another dimension, somewhere into space, from where they 

show Billy their Big Brother, which, though really huge, resembles them because, we find 
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out, it also behaves like a magnet: it has two poles- the south and the north pole…Dazzled, 

Billy rubs his eyes…he learns that the south pole of the Earth’s magnet is the geographical 

North pole, while the north pole of the Earth’s magnet is the geographical South pole. The 

Earth, which was sleeping, is awoken by one of the two magnets and severely punches Billy, 

punishing him for his behavior…  

Billy wakes up. He straightens the magnet lying near him and ties it with a rope…we thus 

learn that a freely suspended magnet always rests in the North-South direction. This is 

because….opposite poles always attract each other. 

 

4.7.2- English PART B (English combined with history)  

Observation: The students have already acquired some of the vocabulary connected with 

magnets and magnetism; they will revise it or further expand it.  

The context for the implementation of the lesson: formal, in the classroom  

Objective:  

 To develop the students’ reading comprehension abilities;  

 to improve the abilities to understand the logical structure and organization of a text, 

pointing out the elements of cohesion; 

 to further develop the students’ vocabulary; 

 to further develop writing skills of the students; 

 To develop the skills of team work, as well as interpersonal skills. 

Time available: 50 minutes 

Procedure: 

Stage1: Leading in the subject of the lesson : 

Hidden Attraction: The History and Mystery of Magnetism 

Objective : to refresh the knowledge on the vocabulary previously 

introduced and to make the connection with the topic of the lesson- 

the early history of magnetism, This activity can be used as a pre-

reading activity. 

Organization: group work, class work 

Time available: 10 minutes 

Procedure: The students, divided into groups of 4/5, are given the 

following poem written in the 1580s by Robert Norman 

                                       Magnes, the lodestone I, 

our painted sheaths defy, 

without my help on Indians seas, 

the best of you might die 

 

I guide the Pilots course, 

his helping hand I am, 

the mariner delights in me, 

so doeth the merchant man. 
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My virtues are unknown, 

my secrets hidden are, 

by me the Court and Common weal, 

are pleasured very far. 

 

No ship could sail on seas, 

her course to run aright, 

nor compass show the ready way, 

were Magnes not of might. 

The groups of students are asked to answer the following questions:  

What do you think  the purpose of this poem is? What does each of the stanzas point out? 

After each group presents their answer to the question, a whole class discussion follows.  

The teacher also provides further information on the author of the poem - Robert Norman 

(one of the world's first scientists , a 16th-century-English mariner, compass builder, and 

hydrographer who discovered magnetic inclination, the deviation of the Earth's magnetic field 

from the vertical. Robert Norman is noted for The Newe Attractive, a pamphlet published in 

1581 describing the lodestone -magnet- and practical aspects of navigation. More 

importantly, it included Norman's discovery of magnetic dip, the incline at an angle from the 

horizon by a compass needle. This effect is caused by the Earth's magnetic field not running 

parallel to the planet's surface. Norman demonstrated magnetic dip by creating a compass 

needle that pivoted on a horizontal axis. The needle tilted at 

a steep angle relative to the horizon line.) 

Stage 2. While-reading activity 

Objectives :  

• To develop the students’ reading comprehension abilities 

and to expand their vocabulary;  

• To improve the abilities to understand the logical structure 

and organization of a text, pointing out the elements of 

cohesion; 

Organization: group work, class work 

Time available: 20 minutes 

Procedure:The students are given the following text from 

which certain paragraphs have been removed. Their tasks is 

to put the paragraphs together again so as to form a 

coherent text on the early history of magnetism . 

While reading-activity-Task1 

You are going to read a text on the early history of magnetism. Seven paragraphs have been 

removed from the text. Choose from the paragraphs A-G the one which fits each gap.  

 

1. Long-forgotten individuals began to ask questions about magnetism over two 

thousand years ago. Nature had provided an abundant supply of magnets, called 

lodestones, to pique their curiosity. 
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........................................ 

2. It was the obvious attractive powers of the lodestones that set them apart from other 

natural phenomena. Their power was reminiscent of the ability of a piece of amber 

(fossilized tree resin), which, when rubbed, drew "feathers, straws, sticks and other 

small things"  toward it. But lodestone worked without anyone having to rub it. That 

made it far more magical. 

.................................... 

3. Nature's magnets have been known since hundreds of years before the Christian era. 

In the first century B.C. Lucretius wrote that "iron can be drawn by that stone which 

the Greeks call Magnet by its native name, because it has its origin in the hereditary 

bounds of Magnetes, the inhabitants of Magnesia in Thessaly [northern Greece]." 

.............................................. 

4. An alternative theory about the origin of the word magnet was proposed by Pliny the 

Elder, who wrote that there was a shepherd named Magnes, "the nails of whose shoes 

and the tip of whose staff stuck fast in a magnetic field while he pastured his flocks." 

......................................... 

5. This prospect must have curdled the blood of many able seamen. At about the same 

time, in 1269, the first attempts to choose truth over superstition regarding the 

phenomenon of magnetism took place on a battle-torn field outside the walls of the 

besieged city of Lucera in Italy. In those dark days, when men did little but fight other 

men for the right to control what people believed, Lucera was under siege for the third 

time in fourteen years. A crusade had been launched against its people, the Crusades 

being the polite name given to wars sanctioned by the papacy against anyone believed 

to be the enemy of Christianity. As a reward for being involved in "God's work," the 

pope was wont to hand out the title Peregrinus (which means pilgrim) and thus Pierre 

de Maricourt, of unknown birth date, became Peter Peregrinus. Peter Peregrinus was a 

member of the army of the King of Sicily, Charles of Anjou, and probably served as 

an engineer. During his service he wrote a letter, an epistola, that described everything 

known about lodestones and how to make instruments using these magnets. Although 

the bulk of the letter concerned his efforts to invent a perpetual motion machine 

using magnets, its impact was vast.  

................................. 

6. This mysterious man, who was patiently serving his king while waiting for the 

citizens of Lucera to submit, was, according to Roger Bacon (c. 1220-c. 1292), one of 

the world's first experimental scientists. Bacon described Peter Peregrinus as a master 

of experiments. 

................................ 

7. However, 330 years were to pass before anyone else took up the task of moving the 

subject of magnetism's mystery out of the realm of superstition into that of science.  

........................................ 

8. One could interpret this to mean that unless you had a map that showed the magnetic 

declination of a region the compass was not much use. If you were lost, a compass 
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didn't help, unless you knew where you were so you could look up the corrections to 

the direction of north at that location—in which case you weren't lost! This peculiar 

phenomenon of the variation, or declination, of the needle, produced one hugely 

significant historical consequence. It determined whether Christopher Columbus 

discovered America in October, 1492.  

These are the paragraphs that have to be: 

A. His letter was "completed in camp, at the siege of Lucera, in the year of our Lord 

1269, eighth day of August"and sent to his soldier friend, Sygerus of Foucaucourt. 

Apparently Peregrinus had shaped a piece of lodestone into a sphere, and in his letter 

he explained how parts of it acted on an iron needle. He discovered the existence of 

two magnetic poles and was the first to coin the term "polus" to refer to the north 

and south ends of a magnet. He performed simple tests with floating lodestones to 

show how they attracted or repelled one another, how they were drawn to point 

northsouth, and how a lodestone could be used to magnetize an iron needle.  

B. Lodestone is a form of iron oxide called magnetite found in the shape of bands in 

certain iron mines. The name lodestone referred to the ability of small, elongated 

fragments of this material to indicate direction. A simple compass needle made of 

lodestone could lead you to your destination in the same way that the lodestar 

(Polaris, the pole star, which marks north in the heavens) could guide you on a 

journey. 

C. He also knew that magnets could repel. "Sometimes, too, iron draws back from this 

stone; for it is wont to flee from and follow it in turn." 

D. In the interim, though, attempts to refine the manufacture to place on the earth's 

surface. of magnetic compasses were undertaken. Mariners had become aware of a 

peculiar deviation between true geographic north and the direction in which the 

compass needle pointed. Not only that, but this horizontal deviation—declination as it 

was called—varied from place 

E. What is immediately important is that lodestone is magnetic, a concept now familiar 

to almost everyone. It draws other pieces of iron to itself for no apparent reason. 

This magical behavior originally gave rise to explanations couched in terms of 

outright superstition.  And why not? How else could primitive minds cope with such 

an awesome mystery? 

F. Peter Peregrinus was apparently one of the first who asked why lodestones were 

imbued with the peculiar ability to attract one another over a distance. Until then all 

answers had been steeped in superstition, and he was aware enough to see that 

something was amiss(....). 

G. Over the centuries beliefs about the lodestone's powers grew.In the thirteenth century 

Bartholomew the Englishman hailed its medicinal properties in his 

encyclopedia:[T]his kind of stone [the magnet] restores husbands to wives and 

increases elegance and charm in speech. Moreover, along with honey, it cures dropsy, 

spleen, fox mange, and burn. . . . [W]hen placed on the head of a chaste woman [the 

magnet] causes its poisons to surround her immediately, [but] if she is an adultress 
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she will instantly remove herself from bed for fear of an apparition. He also claimed 

that "there are mountains of such stones and they attract and dissolve ships made of 

iron."6 

Solution : 1-b, 2-e, 3-c, 4-g, 5-a, 6-f, 7-d 

Stage 3- Post –reading activities: 

Objective: to enlarge the vocabulary of the students  

Time available: (15-20 minutes): 

Procedure: 

Task 1. The students, working in pairs, are required to match the words in column A with the 

words in column B to form collocations. Then, they must make sentences using them. 

abundant 

compass 

outright 

alternative 

Christian 

the first 

a master of 

magnetic 

peculiar 

historical 

horizontal 

superstition 

poles 

consequence 

deviation 

supply 

era 

experiments 

theory 

phenomenon 

attempts 

needle 
 

Solution: abundant supply , compass needle, Christian era, the first attempts, a master of 

experiments, magnetic poles,peculiar phenomenon, historical consequence, horizontal 

deviation, alternative theory, outright superstition 
 

Task 2.The students have to explain the highlighted words and phrases; 
 

Task 3.  The students are required to fill in the blanks with the appropriate  

preposition/adverbial particle. Then, they have to make sentences using them.  

 

under,       of,       in,        with,        to,       for,       from 
 

to set apart........., reminiscent ......... , ..........the shape ........bands , to cope ......, to give rise 

....., ...... fear.... , made ....iron, the origin ...the word, the phenomenon ..... magnetism, fight 

other men... the right , to be .......siege, a member ......the army,to refer...... , the realm 

.......superstition, declination .... a region, the ability......... a piece ......amber 

Solution: to set apart from, reminiscent of , in the shape of bands , cope with, gave rise to, for 

fear of , made of iron, the origin of the word, the phenomenon of magnetism, fight other men 

for the right ,was under siege,a member of the army,to refer to , the realm of superstition, 

declination of a region, the ability of a piece of amber 

 

Task 3. Further practice activity. Summary writing 



TEACHER’S BOOK       VOLUME 2  2016 

 

This teacher’s book is part of the training Kit made as one of the intellectual outputs of the Erasmus+ project “Cross-Curricular 
Approaches to Mathematics & Sciences in Formal and Informal Contexts”  and it presents the work of a group of  teachers from project 

partner schools.This project has been funded with support from the European Commission. This publication reflects the views only of the 
authors, and the Commission cannot be held responsible for any use which may be made of the information. 

 

P
ag

e 4
3

 

Objective: to develop the students’ ability to summarize and to give practice to their writing 

skills. 

Organization:  task assigned as homework 

Procedure: This activity can also be used in order to assess the measure in which the 

students have understood the contents of the text studied. They are asked to give a summary 

of the text in no more than 20 lines.  

 

5.Subject:  TIC 

5.1 Objectives:  

 To develop the ability to search for information by using a search engine on the Internet; 

 To be able to do drawings and to format them in PowerPoint; 

 To develop the ability to use transitions in a computerized presentation 

 To develop the ability to apply animation effects to different objects in a slide. 

5.2 Time available:  1 hour 

5.3 Students’ age:15-16 

The context for the implementation of the lesson: formal/ indoors, within the 

classroom/computer science laboratory  

5.4 Assumption: The students should already know: 

 How to work with texts and images in PowerPoint; 

 How to insert shapes into presentations; 

 How to insert movies into computerized presentations; 

 They should have studied the magnetism from the perspective of Physics, Biology and 

Geography 

5.5.Materials and equipment: computer, worksheets, classroom with Internet access, video-

projector 

5.6 Methods and procedures: learning by doing, studying examples, individual work, 

exercises 

5.7 Strategy:  

5.7.1.Stage 1- The teacher presents the way in which the lesson will be organized  and 

handles the worksheets (3 minutes) from which students will initially solve the first four 

requirements that will refresh prior knowledge (15 minutes). 

- Make a presentation about magnetism; the first slide must have a suggestive title and must 

include your (the student’s) name. 

- Using a search engine, search for online information about aurora borealis and two 

suggestive images that will be placed in the second slide. 

- Draw a compass which will be placed in the third slide. 

- Make the drawing of a magnet, highlighting its poles and place the magnet in the fourth 

slide. Here you must also draw the lines of the magnetic flux. 

5.7.2. Stage 2 Presentation of the new information: Transitions. (5 minutes) 

Visual  and sound effects which are applied to a slide are called transitions. In order to apply 

such a transition o a slide, we will perform the following steps: 
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 From the  list hidden in the left of the tab, the desired transition effect will be 

selected; 

 When  selecting the Sound Transition mode, the type of sound (slow, medium, 

fast) desired to be heard is selected from the slide display (possibly, it can be 

repeated until you see the next slide if you enable the option Loop Until Next 

Sound); 

 In the option named Transition Speed, the speed of the transition: Slow, Medium, 

Fast is also selected; 

 in the Advance Slide, we determine when and how to move to the next slide: 

• On Mouse Click - when only a mouse click is applied; 

• Automatically after - after the specified time expires. 

We can apply the transition effect set here to all the slides in your presentation using the 

Apply To All. 

5.7.3 Stage 3 Reinforcement of the new knowledge will be achieved through practice: the 

students will apply the newly taught different transitions to the presentations made 

individually, thereby fulfilling 5th task from the worksheet. (5 minutes) 

5.7.4. Stage 4 The introduction of new knowledge. Animation effects. By making a video 

presentation,  the teacher shows the students how to work (7 minutes)   

Visual and sound effects you can be applied to the articles in the pages, these effects being 

called animation effects. They generally apply to the texts in the presentation,  including the 

title,  but can also be applied to images, even to graphics (the words appear from the right 

side, fall from above, appear in the top left or right corner, etc.) 

In applying animation effects to objects on a page, proceed as follows: after selecting the 

desired item, by using the Animations tab, then select the Animation group and then Custom 

Animation. You'll see a panel in which you will choose  the desired animation effect. 

From Add Effect, select the effect for the time of display: 

 Entrance - the effect at first display (possibly more effects, which display an 

additional dialogue); 

 Emphasis – the highlighting  effect; 

 Exit- the effect at the end; 

 Motion Paths - the direction of the effect motion. 

From Start , select the timefor the start of the animation: 

 On click- at the click of a mouse; 

 With Previous- simultaneously with the previous animated object; 

  After Previous- at a certain time interval after the previous animated object. 

From Direction- determine whether the object animation starts from the outside inwards (In) 

or vice versa (Out), horizontally (Horizontal) or vertically (Vertically). 

From Speed, select the animation speed. 

An object can have multiple animation effects, even simultaneously (entrance, 

emphasis, exit). Therefore, to change the effect, the removal of the existing pre-selected 

effect must be first performed, by selecting the effect in the right pane and using the Remove 

button. Normally, the objects in a slide are listed in the order of the application of the 
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animation effects on them (those without animation effects are displayed from the start). Each 

object which has an  animation effect in a slide has a number applied, which determines the 

order of display. If we want to change the order, choose the object from the list of Custom 

Animation pane and use the arrow buttons to Re-Order. 

5.7.5.Stage 5  Evaluation through further practice (25 minutes) The students perform 

the other tasks of the worksheet, and then, two by two, reciprocally evaluate their work.  

- Using the magnet drawing from the fourth slide, make an animated effect in a new slide (the 

fifth one) in which to highlight the attraction of the poles of two magnets; then, in a new slide 

(the sixth one), show  the rejection of the poles of the magnets. 

-create an animated effect with nails attracted to a magnet in the seventh slide. 

-In the last slide, give a list of useful links for the study of magnetism. 

 
Sources: 

1. http://www.thesciencehouse.org/k-12-educators/physics-from-the-junk-drawer/iron-in-breakfast-

cereal-magnetism.php 

2. http://www.scientia.ro/biologie/concepte-fundamentale/1767-diviziunea-celulara-mitoza-pe-

intelesul-tuturor.html 

3. https://en.wikipedia.org/wiki/Robert_Norman 
4. http://dictionary.cambridge.org/ 
5. https://en.wikipedia.org/wiki/History_of_geomagnetism 

6. Gerrit L. Verschuur  -  Hidden Attraction: The Mystery and History of Magnetism – Oxford University 
Press, 1996 

7. I.A.Holodov – Magnetismul în biologie (Magnetism in Biology),  The Technological Publishing 
House, Bucharest,  1984 

8. P.Jitariu – Acţiunea câmpului magnetic şi electromagnetic asupra organismelor (The Influence of 
the Magnetic and the Electromagnetic Fields on Living Organisms),  R.S.R Publishing House, 
Bucharest,  1987 

9. The Encyclopedia of Science  Illustrated with Links on the Internet, AQUILA Publishing House, 2005 
10. e-encyclopedia  of the Earth, Litera International Publishing House, 2006 
 

Authors: 

“Tudor Arghezi” High School, Craiova, ROMANIA 

 

Anca Gabriela Bărbulescu (Physics) 

Camelia Aida Roşca (Biology) 

Maria Gheorghiţoiu (Geography) 

Maria Cristina Rotaru (English) 

Simona Mariana Roşu ( ICT) 
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Unit 23 

              Topic: Structured data types. Bi-dimensional arrays   

Conceived by the Romanian partner 

 

Argument: In various practical activities related to the registration, grouping, analysis and 

interpretation of data connected with the unfolding of a particular phenomenon, we often 

need to organize such data in arrays (tables) to serve in an optimum manner to the intended 

purpose (consider as an example the data stored by meteorologists or the mean of  the grades 

of the students in the subjects they study in a school year). There are many other examples 

which show how important and useful the arrays can become in our daily lives. Metro 

networks, telecommunications and electrical metropolis of New York City were designed 

using complex computations with matrices, breaking down these networks being able to get 

square arrays. Game theory is combined with arrays using probability theory to determine the 

optimal strategy to be used by two or more competitors in a competition, each wanting to 

maximize their profits or to minimize losses. 

Aim: to help students understand the properties of matrices, the operations with them and 

how the theoretical concepts studied are applied in the everyday life.  

1. Subject: Mathematics  

1.1 Objectives  

 to recognize the situations when the use of matrices is necessary; 

 to apply the properties of matrices in solving problems; 

 to use the matrix calculation algorithms in practical situations; 

 to develop the skills of team work, as well as the interpersonal skills. 

1.2 Time available: 1 hour 

1.3 Students’ age: 16 

1.4 Assumption:  

 they already know what the mathematical function is ;  

 They already know the N, Z, C, sets of numbers and the operations with these numbers: 

addition, subtraction, multiplication, division, etc. 

 How to solve first and second degree equations;  

 How to solve linear systems with two or more unknown elements.  

1.5.Materials and equipment: paper, worksheets, blackboard,  chalk.  

1.6 Methods and procedures: learning by doing, exercises, questioning and problem raising.  

1.7 Strategy:  

1.7.1.Stage 1- the teacher gives a revision of the theory previously studied.   (5 minute) 

The students are required to answer questions such as:  

What do the C, sets of numbers represent?  

How do we operate with complex numbers? 

Can you think of real life situations when we need to keep the data recorded in tables?  
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What methods to solve systems of equations with two unknown elements do you know? etc 

 

1.7.2. Stage 2 Introducing new information (15 minute)  

Matrices 

Definition; a matrix with m rows and n columns – or an (m, n) type matrix is a function   

    ,C,3,2,1,3,2,1:  nmf   f((i,j))=aij 

It can be written as 

























mnmm

n

n

n

aaa

aaa

aaa

aaa

A

...........

...........................

............

...........

...........

21

33231

22221

11211

, where aij are the elements of the 

matrix A, with njmi ,1,,1   

The set of (m, n) matrices with complex numbers is symbolized by M m,n(C). 

Examples:  

The values of the average temperatures over two weeks : 











23222122222121

21201917181918
T  

The average value of the temperatures recorded on the first Thursday is t14=17, while the 

average temperature of the second Saturday is  t26=22. 

The average value of the grades of three students are:  



















23,908,9

89,898,8

67,945,9

M  

The mean of the grades of the first student in the second term is m12=9,67, the mean of the 

second student of the first term is  m21=8,89, while the mean of the third student in the second 

term is m32=9,23.  

Types of matrices 

Line/row matrix of type (1, n) matrix- a matrix with a single row; 

Column matrix or Type (m, 1)  matrix – a matrix with a single column;   

The Om,n null matrix – a matrix with all the elements equal to 0; 

The square matrix of type (n,n)- a matrix with n rows and n columns. 

























1....00

...............

0....10

0....01

nI  M n(C). 

For a square matrix  A  M n(C),  the main diagonal of the matrix  is made up of the set of 

elements {a11, a22, …ann}, while the secondary diagonal is made up of the set of elements 
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{a1n, a2n-1, …an1}. The sum of the elements of the main diagonal is called the trace of the 

matrix. 

The transposed of a matrix A  M m,n(C) is written as A
t  

and is obtained by changing the 

columns into rows and viceversa. iIn order to avoid any confusions related to exponentiation, 

the expression 
t
A is preferred.  

A  M m,n(C)
 t
A M n,m(C) 

The equality of two matrices: two matrices are equal only if they are of the same type and 

their corresponding elements are equal, that is  for A=(aij) M m,n(C), B=(bij) M p,q(C),  we 

have A=Bm=p, n=q, aij= bij, njmi ,1,,1  . 

The addition and subtraction of matrices- is possible only if the matrices are of the same 

type. The corresponding elements are added/subtracted, that is for A=(aij) M m,n(C), 

B=(bij) M m,n(C), we have C=A+B M m,n(C) which is the sum of matrices A and B, with 

cij= aij+ bij . D=A-B M m,n(C) represents the subtraction of the matrices, with dij= aij- bij 

njmi ,1,,1  . 

The properties of the addition of the matrices:  

 The addition is associative: A+(B+C)=(A+B)+C 

 The null matrix is the neuter element of addition A+0=A 

 Any A matrix has an opposing –A matrix 

 The addition is commutative: A+B= B+A  

1.7.3. Stage 3 Exercises and applications  

Task 1- Think of four examples of real-life situations when we keep data in a matrix.  

The context for the implementation of the lesson: formal/ indoors, within the classroom 

Objectives :  

 To realize how important it is to be able to use matrices;  

 to develop skills of team work as well as interpersonal skills 

Time available: 10 minutes 

Organization: group work 

Procedure: The students are divided into 4 teams made up of 7 students. Each team will 

receive the same task and they will have to write down the matrices for the situations they 

initially thought of. They will be alloted 6 minutes to solve the task. Afterwards, team 1 and 

team 3 will exchange information (for 4 minutes) and so will do team 2 and 4.  

Suggested solution: The distances between three places may be stored in a matrix with 3 

lines and 3 columns, 0 on the main diagonal. The exchange rate of the euro for a week, the 

baccalaureate marks obtained by 5 students, the maintenance bills paid by 3 families for four 

months could be examples given by students. 

Task 2- Consider the matrices:  

,
30

82
,

127

51

63

,
583

174










































 CBA

, 
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2

3

4

9
,

2

5

1
5

2

,

079

531

642

FED
 

 

a) What type of matrix is each of them? 

b) Specify what a23, a12 b21, b32, c22, c12, d31, d23, e31, e41, f12 represent. 

c) Write 
t
A, 

t
B, 

t
C, 

t
D, 

t
E, 

t
F 

d) Find X M 2(C)  so that  C+X=I2 and Y M 3(C)  so that  I3+Y=D 

The context for the implementation of the lesson: formal/ indoors, within the classroom 

Objectives :  

 To use matrix operations in exercises and applications 

 To recognize the types of matrices and their elements 

 To write the transpose of a matrix 

 To show interest to participate in finding solutions at the blackboard 

Time available: 15 minutes 

Organization: frontal work (at the blackboard) 

Each student will solve  the task on their notebook, while one student will work at the 

blackboard on finding solutions to the same task.   

Solution: a) A M 2,3(Z), B M 3,2( ), C M 2(Z), D M3(Z), E is a column matrix, F is a 

row matrix.  

   b) a23= -5, a12=4 b21=1, b32=12, c22= -3, c12=8, d31=9, d23=-5, e31=
5

1
 , e41= 2 , f12=

2

3
 

c) 
t
A=





















51

87

34

, 
t
B= 


















1256

713
, 

t
C= 









 38

02
, 

t
D=























056

734

912

,  

t
E= 








 2

5

1
52 , 

t
F=



















2

3
4

9

 

d) X=I2-C= 






 

40

81
, Y=D-I3=





















179

541

641

 

1.7.4. Stage 4. Evaluation through further practice:  

Task 1. Determine the real numbers x, y so that A=B for the following situations: 
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a) 





























11

23
,

74 2

2

yxy
B

xxy
A  

b) 




































yx

xy
B

xy

xx
A

236

12
,

162

0 22

 

c)    )(24,31 2 yxyyBxxxA   

Solution: a) x=1, y=-2  b) x=-4, y=-2, c) x=2, y=1 

Task 2.  

Consider the matrix .
10

22

















k
A

k

k Determine matrix B=A1+A2+...+Am where mN
*. 

Solution: .
0

22 21






















m

mm
B

m

 

 

Sources: 

 

http://www.purplemath.com/modules/index.htm 
http://www.math93.com/index.php/histoire-des-maths/notions-et-theoremes/134-les-matrices 
http://www-history.mcs.st-and.ac.uk/HistTopics/Matrices_and_determinants.html 
”Bacalaureat 2016 Matematică Mate_info: teme recapitulative, 55 de teste rezolvate, breviar teoretic”, 
Adrian Zanoschi,  Gheorghe Iurea, Gabriel Popa, Petru Răducanu, Ioan Șerdean, Editura Paralela 45, 
2015 
”Probleme de matematică pentru clasa a XI-a”, Lucian Dragomir, Adriana Dragomir, Ovidiu Bădescu 

Editura Paralela 45, 2014. 

 

2. Subject: Informatics. Bi-dimensional arrays (quadratic matrices)  

2.1 Objectives: the elaboration of programmes by applying operations with 

bidimensional arrays  

2.2 Time available: 1 hour 

2.3 Students’ age: 16 

2.4 Assumption: The students should already know how: 

 To declare, to define bi-dimensional arrays (matrices) with m lines and n columns with 

elements of real or integer type; 

 To apply programs using MINGW language and the knowledge acquired; 

 To adapt the knowledge they have to the particular case of quadratic matrices (no. of  

lines = no. of columns); 

 To interpret the results; 

 To integrate the concepts acquired in solving problems through editing, debugging and 

optimization of the programs by using the MINGW programming system. 

2.5.Materials and equipment:  25 PCs, video-projector, the Informatics book 

2.6 Methods and procedures: explanation, demonstration, practical computer applications 

2.7 Strategy:  

http://www.purplemath.com/modules/index.htm
http://www.math93.com/index.php/histoire-des-maths/notions-et-theoremes/134-les-matrices
http://www-history.mcs.st-and.ac.uk/HistTopics/Matrices_and_determinants.html
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 Problem raising and questioning; 

 heuristic methods; 

 inductive methods, focused on digital and programming skills; 

  Algorithmic methods; 

2.7.1.Stage 1- New content 

The teacher introduces a new type of structured data, useful in solving problems.  

Definition: The arrayed table is a type of structured data having a  fixed  number of 

components of the same type  

Declaration: Type [dimension] ; 

Example : 

int a[20]; // the arrayed table has 20 elements, all being whole numbers 

float temp[100]; // the arrayed table with 100 elements, all real numbers   

Time available: 10 minutes 

2.7.2. Stage 2 Applications 

Task 1  

Suppose we have to solve the following problem: For the 25 students of a class, 13 arithmetic 

means at the end of  the first school term are provided. Define and declare a data structure so 

as to implement this problem! 

The context for the implementation of the lesson:  

Objectives :  

 The application of the algorithm which is required in order  to read a two-dimensional 

array  

Time avalaible:15 minutes 

Organization: work in pairs   

Procedure: the example, the algorithmic methods, practical applications, the heuristic 

dialogue, questioning 

Suggested solution:  

Expected answer: Note that the effective implementation of the problem uses a single two-

dimensional array, tab with a number of elements = 25 •13 

The  2 dimensions are: 

 One for the number of lines, on each line there will be the student number, from 1 to 25.  

 One for the number of columns, on each column there will be the arithmetic means, from 

mean 1 to mean 13  

For example: 

Student Means 

1:  10 9 8 8 10 9 10 7 8 8 9 10 10  

2:  8 9 6 10 8 7 7 8 10 9 8 10 10  

3: 

. 

. 

25: 10 9 10 8 7 6 7 8 9 7 10 10 10 

 

The source of the programme, by using a bidimensional arrayed table: 
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int tab[][], i,j; 

for(i=1;i<=25;i++) 

{ 

cout<<”provide the means of the student”<<i<<”:” 

for(j=1;j<=13;j++) 

{ 

cout<<”Provide the mean”<<j<<”:”; 

cin>>tab[i][j]; 

} 

} 

Task 2. Show (print) the elements of the two-dimensional array, on rows and columns  

The context for the implementation of the lesson:  

Objectives: the application of the algorithm in order to display a two-dimensional array, on 

rows and columns, as in the example  

Time available: 15 minutes 

Organization: pair work 

Procedure: the comparison, the observation, the dialogue, practical application 

Suggested solution:  

cout<<”The array is”; 

for(i=1;i<=25;i++) 

{ 

cout<<endl; 

for(j=1;j<=13;j++) 

cout<< tab[i][j]<<” “; 

} 

Task 3- To calculate the arithmetic mean for a student for whom the serial number is entered 

on the keypad.  

The context for the implementation of the lesson:  

Objectives:  

 To be able to access a row / column of a two-dimensional array  

 To calculate the total amount on a row / column of the two-dimensional array  

 To calulate the arithmetic mean of the elements belonging to a row/column of the two-

dimensional array  

Time available: 10 minutes 

Organization: individual work 

Procedure: questioning, algorithmization 

Suggested solution:  

… 

float med; 

int p,i,j, tab[][]; 

cout<<”Introduce the serial number of the student:” 

cin>>p; 
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s=0; 

for(i=1;i<=25;i++) 

{ 

If(i==p) 

{ 

for(j=1;j<=13;j++) 

s=s+ tab[i][j]; 

} 

med=s/13; 

cout<<”The arithmetic mean of the student”<<p<<”is :”<<med; 

} 

1.7.3. Stage 3. Evaluation through further practice:  

Task 1. Calculate the arithmetic means at the end of the term for all students  

Suggested Solution:  

float med[], s[]; 

int p,i,j, tab[][]; 

for(i=1;i<=25;i++) 

{ 

S[i]=0; 

for(j=1;j<=13;j++) 

s[i]=s[i]+ tab[i][j]; 

med[i]=s[i]/13 

} 

cout<<” The means are”;  

for(i=1;i<=25;i++) 

cout<<”student ”<<i<<” has got the mean  “<<med[i]; 

} 

Task 2.  

Show the student who has the highest mean in Task 1  

Suggested Solution:  

float med[], s[], max, poz; 

int p,i,j, tab[][]; 

max=med[1]; 

for(i=2;i<=25;i++) 

{ 

If (med[i]>max) 

{ 

max=med[i]; 

poz=i; 

} 

} 

cout<<” Student“<<poz<< “has the highest arithmetic mean = ”<<max”;  
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} 

 

3. Subject: Psychology 

3.1 Objectives:  

 To define human personality   

 To identify the two elements of personality: temperament and character 

 To differentiate the different types of temperament 

3.2 Time available: 1 hour  

3.3 Students’ age:16 

3.4 Assumption: The students should already know how: 

 to exemplify the temperamental types taking into account certain descriptions 

 to differentiate the positive features from the negative aspects of a person's character 

 to exemplify the positive / negative traits of character 

3.5.Materials and equipment: worksheets, the Psychology book, questionnaires 

3.6 Methods and procedures: conversational methods and procedures, the observation 

3.7 Strategy: deductive, analogical, student centered  

3.7.1.Stage 1- The teacher asks the following questions:  

Q1. How do we define personality?    

A1. Personality is defined on the basis of some mental and behavioral characteristics that 

distinguish us from other people and which last in time. 

 Q2. What components of the human personality do you know? 

A2. Personality is composed of temperament, character and skills.  

3.7.2. Stage 2 – Applications 

Task 1 List the two cardinal features, the four central traits (derived from the first ones) and 6 

secondary personality traits of your deskmate  

Objective :  

 to be able to identify and classify the personality traits   

 to be able to give a brief description of the deskmate  

Time available: 15 minutes 

Organization: pair work 

Procedure: the dialogue, the observation, the conversation 

Suggested solution: A possible answer is: 

My deaskmate is:  

 sociable and dinamic-  2 cardinal features 

 optimistic, balanced, reactive , cheerful- 4 central traits  

 talkative, friendly, self-satisfied, joyful, suggestible, inconstant- six secondary traits  

Task 2 

Objective : to identify the most popular colleague in each group 

Time available: 20 minutes 

Organization: groups of 5 students 

Procedure:  
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Each student will fill in a table (quadratic two-dimensional array) for each of his four 

colleagues in the group, assigning the following marks: 

1 if you think the student is nice   

0 if you feel indifferent about your colleague 

-1 if you don’t like your colleague 

Suggested solution:   

The students belonging to each group will be assigned a number from 1 to 5. According to 

personal prefferences, the students will assign a mark to their fellows in the group. Then, they 

will sum up the values.  

Example: 

If student 1 (line 1) likes  students no. 3 and no. 4, feels indifferent about student no. 2 and 

doesn’t like student 5,  columns 3 and 4 will be filled with 1, column 1will be filled in with 0 

, while the 5th column will be filled in with -1. 

They will continue in this way until the entire table is filled. 

Student 1:   0   0   1   1   -1  S=1 

Student  2:   1   0   1   1    1    S=4 

Student 3:   1  -1   0   1    1   S=2    

Student 4:   1   1   1   0    0   S=3  

      Student  5: -1   0    1  0    0   S=0  

 

3.7.3. Stage 3. Evaluation through further practice 

Task 1  

Encode into an arrayed table  the prior tasks. 

Sum up the values! 

What do you see? Why are there different amounts obtained? 

Solution: 

After assigning marks ,different numbers are obtained and they represent the  popularity 

score of each student: For the example provided, the most popular student corresponds to the 

highest sum (S=4): student 2 

To be noted that: 

1) The maximum score is 4, because in a group of 5 students, four values equal to 1 can be 

obtained  

2) The minimum score that can be obtained is -4, if that student is not liked by all the other 

colleagues in that group 

3) The remaining values between -4 and 4, are irrelevant  

4) on the main diagonal, all values are 0 (because a student cannot refer to himself!) 

 

Sources: 

 

1. Miloşescu, Mariana -Manual de informatică, intensive course, XI th form,  Niculescu Publishing 
House, Bucharest, 2002  

2. Popescu Eugen, Sofia Viţelaru, Mihaela Codreş, Daniel Codreş, Mihaela Grindeanu, Marius Nicoli, 
Ecaterina Boarnă- Metode de programare, structuri dinamice de date şi grafuri. Teorie şi aplicaţii, 
Else Publishing House, Craiova, 2006 
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3. Ştefănescu, Doina-Olga, Bălan, Elena, Ştefan, Cristina – Psichology for the xth form, Humanitas 

Publishing House, Bucharest, 2005 

 

4. Subject: English  -Personality traits 

4.1 Objectives:  

 To enlarge the students’ knowledge of vocabulary related to positive/negative/neutral 

character traits 

 To encourage students to explain/discuss/write how positive/negative/neutral 

character traits are displayed in everyday life 

 To identify and exemplify positive/negative/neutral character traits by acting out and 

watching skits 

4.2 Time available: 50 minutes 

4.3 Students’ age:15-16 

4.4 Assumption: Students should be familiar with many of the adjectives that appear on the 

worksheets. All students have access to a dictionary to identify the meaning of unfamiliar 

words. 

4.5.Materials and equipment: worksheets  

4.6 Methods and procedures: conversational methods and procedures, the observation, role-

playing, creative writing 

4.7 Strategy: deductive, analogical, student centered  

4.7.1.Stage 1- Lead-in:  (5 minutes) 

Objective: 

 to introduce the subject of the lesson 

Organization: with the whole class 

Procedure:The teacher asks the students to comment on the following quote, one of the most 

famous quotes ever, belonging to Martin Luther King, Jr. : “I have a dream that my four little 

children will one day live in a nation where they will not be judged by the color of their skin, 

but by the content of their character”.  

The quote stresses the importance of human character. The students will express their 

opinions on the meaning of the quote. The teacher will direct the students’ attention on what 

character means and on the importance the human character has in any one’s life.  

4. 7.2. Stage 2 – Introducing new vocabulary. (25 minutes) 

Objective: 

 To enlarge the students’ knowledge of vocabulary related to positive/negative/neutral 

character traits 

Organization: in pairs/individual work 

Procedure: This stage includes the following activities:  

Activity 1. Working in pairs, the students have to match the adjectives on the left with their 

corresponding synonyms on the right. They will use dictionares in case there are difficulties 

in solving the task:  

1. stubborn    a. frank 

2. haughty    b. down-to-earth 
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3. reliable     c. persistent 

4. honest     d. benevolent 

5. argumentative    e. sadistic 

6. calm      f. fair 

7. sociable    g. obstinate 

8. sly     h. hopeful 

9. sincere     i. disorderly 

10. optimistic    j. contemptuous 

11. cruel     k. cunning 

12. persevering    l. peaceful 

13. sensible     m. odd 

14. eccentric    n. trustworthy 

15. kind     o. gregarious 

16. rambunctious    p. quarrelsome 

 

Answers: 1-g, 2-j, 3-n, 4-f, 5-p, 6-l, 7-o, 8-k, 9-a, 10-h, 11-e, 12-c, 13-b, 14-m, 15-d, 16-i 

 

Activity 2. Match the following adjectives with the descriptions below: 

 

bright,  coward,  cruel, cunning,  discorteous,  egocentric,  odd,  gifted,  

 jealous,  prying,  optimistic,  perfidious,  sincere, pedantic , trustworthy 

 

1. My sister tends to believe that only good things will happen to her.     

2. Having a superb voice, she became the Opera’s leading soprano.     

3. The press is often interested in things that do not concern them.    

4. My brother is very quick when it comes to learning new things     

5. She is often envious of other people’s success.       

6. I do not know why some people are pleased when they cause pain.    

7. My deskmate has been behaving in a strange way lately.      

8. My friend always means what he says.        

9. Thomas has the ability to achieve things by deceiving other people.     

10. Jack is the kind of person who is easily frightened and avoids difficult or dangerous 

situations.  

11. Alice is a reliable, responsible person who can be trusted completely.    

12. This man always betrays others, so he can never be trusted      

13. It was very impolite of him not to reply to our letter.      

14. He always pays too much attention to unimportant details.     

15. A person more concerened with his/her own thoughts and feelings than with other 

people or happenings  outside him/her.   
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Solution: 1- optimistic, 2-gifted, 3-prying, 4-bright, 5- jealous, 6cruel, 7-odd, 8sincere, 9-

cunning, 10-cowars, 11trustworthy, 12- perfidious, 13-discorteous, 14-pedantic, 15-

egocentric.  

 

Activity 3. Say whether the statements below are true or false:  

 

1. A shallow person does not show any understanding of important or seriuos matter. 

2. A rambunctious person is not vey careful to behave correctly and often acts wildly

    

3. If you think that someone is pedantic, you mean that they are too concermed with 

unimportant details or traditional rules.       

4. One can say that a person is prying when he/she does not try to find out about 

someone elses’s private life.  

5. A fippant person is one not serious about something that other people think you 

should be serious about.    

6. A flattering person praises someone insincerely and excessively.    

7. A dissembling person does not hide his/her real intentions or emotions.   

8. One can easily deceive a gullible person.       

9. Haughty people never think they are better than other people.    

   

Solution: 1-t, 2-T, 3-T, 4-F, 5-T, 6-T, 7-F, 8-T, 9-F 

 

Activity 4. Fill in the odd one out 

1. Haughty conceited nosy contemptuous overbearing snobbish  

2. Rambunctious egocentric unruly rowdy wild disorderly  

3. Pedantic bright scoolish formal pompous stilted 

4. Prying inquistive nosy cunning meddlesome interfering  

5. Dissembling coumaflaging flippant falsifying concealing counterfeiting  

6. Gullible sly unsuspecting believing innocent trustful  

7. Shallow trivial jealous depthless supeficial flat  

8. Flippant glib disrespectful rude brassy breezy gifted  

9. Flattering complimentary polished prim prying lofty 

Solution: 

1. Haughty conceited nosy contemptuous overbearing snobbish  

2. Rambunctious egocentric unruly rowdy wild disorderly  

3. Pedantic bright scoolish formal pompous stilted 

4. Prying inquistive nosy cunning meddlesome interfering  

5. Dissembling coumaflaging flippant falsifying concealing counterfeiting  

6. Gullible sly unsuspecting believing innocent trustful  

7. Shallow trivial jealous depthless supeficial flat  

8. Flippant glib disrespectful rude brassy breezy gifted  

9. Flattering complimentary polished prim prying lofty  
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Stage 3. Evaluation through further practice  

Objectives: 

 To encourage students to explain/discuss/write how positive/negative/neutral character 

traits are displayed in everyday life 

 To identify positive/negative/neutral character traits by acting out and watching skits 

Activity 1. Have each student choose a trait and write a short description of a time when s/he 

or someone s/he knows exhibited the trait. Teachers may wish to model first by sharing a 

personal story. After screening the writing, teachers may choose to have students read their 

work aloud. Or, have students trade papers with a partner who chose a different trait, and then 

ask each student to orally summarize what his/her partner wrote. 

Activity 2 (optionally, the task can be issued as homework) The students will devide all the 

adjectives studied within  the class in three columns: positive, negative and neutral traits of 

character. 

Activity 3 (optionally, the task can be issued as homework). 

In small groups, have students write brief dialogues for a five-minute skit about a situation 

where someone exhibited a particular character trait. Each skit should include dialogue for a 

narrator and at least two characters.  

Ask students to perform their skits for the class. Expand the experience by bringing in 

younger students as an audience, and/or making video recordings of the skits to share with 

other students. If students have learned about multiple character traits, ask them to avoid 

mentioning the character trait by name in the skit, and ask the class/audience to guess the 

character trait being illustrated. 

 

Sources: 

 

Paidos.C, Paidos C. D- Improve your English- Vocabulary Practice, Polirom, Iasi, 2014 

Longman Exams Dictionary, Pearson Longman, 2006 

http://www.dictionary.com/ 

http://www.educationworld.com/a_lesson/character-development-positive-

traits.shtml#sthash.SNUhWnR4.dpuf 

 

Authors: 

“Tudor Arghezi” High School, Craiova, ROMANIA 

 

Simona Mariana Roşu ( Mathematics) 

Daniela Maria Popa (Informatics and Psihology) 

Maria Cristina Rotaru (English) 

 

 

 

 

http://www.dictionary.com/
http://www.educationworld.com/a_lesson/character-development-positive-traits.shtml#sthash.SNUhWnR4.dpuf
http://www.educationworld.com/a_lesson/character-development-positive-traits.shtml#sthash.SNUhWnR4.dpuf
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Unit 24 

  Topic: Power in our homes 

Conceived by the Romanian partner 

 

 

Argument: Over the last 10-15 years, the need to ensure sustainable energy development, 

while also achieving effective protection of the environment, has led to the intensification of 

the concerns to promote the renewable energy sources and the industrial technology of 

support. The experimental study of the potential energy of various types of soil is a real 

challenge for the students who are interested in physics and science in general and it can also 

motivate those students who are less interested in purely theoretical scientific concepts. The 

identification of possible opportunities to exploit the energy of the soil opens up new avenues 

of exploration and promotes examples of good practice. 

Aim: to help students understand how electrical power (from renewable sources) can be 

obtained and how to perform couplings in series, parallel or mixed in the case of generators 

/other sources of tension. 

1. Subject: Physics (through mathematics) 

1.1 Objectives:   

 To identify alternative solutions of obtaining enough voltage to power small households; 

 To practically make a battery that can power a remote control, a clock, a calculator, 

flashlight, etc., other consumers who do not require voltages higher than 12 V; 

 To understand how a series/parallel or mixed coupling works and how to apply the 

theoretical concepts in solving different tasks; 

 To identify practical ways to reduce household electricity consumption; 

 To become more aware of the need to promote responsible behavior towards the 

environment and towards the family budget; 

1.2 Time available:  2 hours 

1.3 Students’ age:15-16 

1.4 Assumption:  

 The students already know what an elecric circuit is and they are familiar with concepts 

such as amperage, voltage, electrical resistance and with different measurement devices 

(voltmeter, ampermeter), etc. ; 

 The students know the symbols of the different circuit elements; 

 The students know how to practically build a circuit by reading a diagram; 

1.5.Materials and equipment: paper, worksheets, ice cube trays, different types of soil ( ex. 

flower soil, forest soil, sandy soil, etc),  nickel screws, copper wire, water.  

1.6 Methods and procedures: conversation, direct experimentation (experiments, case 

study, observation), problem raising and solving. 

1.7 Strategy:  
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1.7.1. Stage 1- The teacher goes through some previously acquired theoretical concepts  

( 10 minutes) by asking the following questions: 

What differences are there between series and parallel circuits? 

Draw an electric circuit which includes one consumer and 3rd sources connected in series, 

respectively in parallel.   

What happens to the battery voltage if the polarity of a source in serial connection is 

reversed? Explain your answer. 

1.7.2. Stage 2 Introducing new concepts (15-20 minutes) 

Electrical generators can be connected in series, in parallel or mixed. 

1. Series connection 

 

 

 

If the electrical generators are identical, having the (E, r) parameters, the parameters of the 

equivalent generator are:  

EnEes    and rnres      

1n  

According to Ohm's law, the intensity of the current supplied by the battery of generators is 

given by the expression: 

rnR

En
I




  

If the generators have the (E1, r1), (E2, r2),   ……(En, rn) parameters,  the parameters of the 

equivalent generator are:    

şi   nes rrrr  ....21  

2. Parallel connection 

 

If the generators are identical and are characterized by (E, r), the parameters of the equivalent 

generator are:  

EEep        şi       
n

r
rep   

1n  

nes EEEE  ....21
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According to Ohm's law, the intensity of the current supplied by the battery of generators is 

given by the expression: 

n

r
R

E
I



     

If the generators have the (E1, r1), (E2, r2),   ……(En, rn), the parameters of the equivalent 

generator are:   













n

n

epep
r

E

r

E

r

E
rE ......

2

2

1

1
    şi     

nep rrrr

1
.......

111

21

  

 

1.7.3. Stage 3 Applications 

Task 1.  Determine the parametersof the eqivalent batteries (Ee; re)-see figure 1 and  2-

knowing that all the generators are identical and have t.e.m. E=4 V and the internal resistence 

r=1. 

            

                        

            

         

                   

fig.1                     fig.2    

  

 

                               

The context for the implementation of the lesson: formal, in the classroom/physics 

laboratory/indoors 

Objectives:   

 To identify how the electrical generators in circuit are connected. 

 To apply the appropriate formulas to calculate the parameters of the equivalent battery 

(Ee;re)  

Time available: 10-15 minutes 

Organization: t-students/ pair work/group work 

Procedure: The polarity of the sources/electric generators will be analyzed and the type of 

connection, serial / parallel / mixed, will be identified.  (Ee; re) will be calculated starting 

from the theory studied.   

Suggested solution: Ee=8V; re=4 respectively Ee=2V; re=1,75 

Task 2. Experimental evaluation of the energy potential of different types of soil, a 

comparative study.  

The students will work in groups of 3-4. Each group will build a battery consisting of 12 cells 

connected in series and different soil types will be used. The moisture content of the soil will 

vary. These batteries are built with 12 nickel screws, 1 m of copper wire, an ice cube tray, a 

multimeter and some water. 

E; r 

E; r 

E; r 

E; r 

E; r E; r 

E; r E; r E; r 

R 

R 
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The context for the implementation of the lesson: formal, in the classroom/physics 

laboratory  

Objectives:  

 To experimentally evaluate the energy potential of various types of soil; 

 To compare the experimental results and draw conclusions; 

 To identify the household appliances that can be powered from such a green battery; 

 To identify the ways to maintain constant the humidity of the soil /the voltage supplied 

Time available: 40-45 minutes 

Organization: groups 

Procedure: The copper wire is cut into 12 pieces of roughly equal length. 11 pieces of 

copper wire are connected to the nickel screws. Each cell is filled with earth and the nickel 

screws and the pieces of copper wire are inserted into the cells (see photo above). The 

experiment can be made with fewer cells and the voltage can be measured by comparing the 

number of cells of the battery and the voltage supplied. The humidity of the soil will be 

determined by using the senses and by observing the behavior of the soil samples after 

exposure to sunlight for 30 minutes. Following this analysis, the soil moisture will be 

evaluated and classified into one of the categories below. 

  Dry soil – the soil leaves no sensation of wetness when it is tightly held into the 

palm, it does not cool the hand and, when kept in the sun, it does not change its color 

after drying; 

  Dry-moist soil-the soil leaves a slight feeling of moisture when held into the hand; 

 Moist – the soil leaves a clear feeling of moisture, but it does not wet hands when 

strongly gripped and it slightly lightens when kept into sunlight; 
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 Damp-moist - the soil leaves a feeling of moisture and it slightly moistens the hand if 

strongly gripped; 

 Damp – the soil moistens the palm without being tightly held, the water is visible, but 

no drop falls from it;  

 Damp-wet soil- when strongly gripped, the water drips through the fingers. 

 Wet soil- the water leaks from it naturally and, if slightly pressed, water drips from it  
 

The results can be collected in a table like the one below: 
 

Nr. 
crt 

Type of soil Humidity U 
(V) 

 

)(VU

Medium 
voltage 

UU   

 (V) 

  

Medium  
       (V) 

1 Top soil (a mixture of peat, 
humus and compost made 
from plant debris composted 
with manure) 

Dry soil     

  

  

  

  

Moist soil     

  

  

  

  

2 Forest soil Dry-moist 
soil 

    

  

  

  

  

Moist soil     

  

  

  

  

3 Sandy soil 
(a mixture of sand and clay)  

Dry-moist 
soil 

    

  

  

  

  

Moist soil     
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Each team will perform the measurements at least five times. Each team will present the 

findings. Conclusions will be drawn, the necessary remarks will be made and feedback will 

be provided to each and every team. 

Suggested solution: The highest values should be obtained when using top soil of medium 

humidity. The average value of the voltage should be close to 11-12 V. This result is mainly 

due to the addition of compost made from plant debris  mixed with manure (organic matter). 

Comments: Such a battery, which is extremely easy to make, can power a remote control, a 

clock, a calculator, a flashlight, etc, generally consumers which do not require voltages 

higher than 12 V, which can lead to a reduction of the monthly household electricity 

consumption by 10% on average. 

1.7.4. Stage 4. Evaluation through further practice:  

Task 1.  Consider a resistor of resistance R=22, powered by three sources of tension. Two 

identical sources are mounted in parallel (E=12V; r=2) and then in series with the third 

source with the values of  E3=24V and r3=1. Tasks: 

a)  draw the diagram of the circuit; 

b)  calculate the current through the resistor.  

Solution: I=1,5A 

Task 2.  Consider a resistor of resistance R=10, powered by two sources of tension. 

E1=12V; E1=8V; r1=2; r2=4 (see the figure). Calculate: 

a) the current through resistor  

b) the voltage in the resistor  

 

Solution: I=0,25A; U=2,5V 

 

Sources: 
 

1. http://www.horticultorul.ro/legume/umiditatea-solului-determinarea/ 

2. http://www.europarl.europa.eu 

3. http://www.meteoromania.ro 

4. http://www.mmediu.ro 

5. www.energysavers.gov 

6. http://ames.ro/energia-geotermala/ 

 

2. Subject: ICT  

2.1 Objectives:   

 To make computerized presentations; 

 To draw objects and to group them in order to find solutions to different applications; 

 To use the equation editor to write physics formulas; 

 To use Excel formulas to do calculations on circuits in which generators are grouped; 

 To insert an object in a presentation (spreadsheet, drawing, equation); 

 To copy, move and resize imported objects; 

E2; r2 E1; r1 

R 

http://www.horticultorul.ro/legume/umiditatea-solului-determinarea/
http://www.europarl.europa.eu/
http://www.meteoromania.ro/
http://www.mmediu.ro/
http://www.energysavers.gov/
http://ames.ro/energia-geotermala/
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 To realize the necessity to complete a good quality software product at the end of any 

activity.  

2.2 Time available:  1 hour 

2.3 Students’ age:15-16 

2.4 Assumption:  

 The students already know to create presentations and spreadsheet,they are familiarised 

with the introduction of the written text, of the drawn objects and they also know how to 

use formulas in Excel;   

 The students know the symbols of the different circuit elements and the formulas for 

calculating the electrical circuits which contain grouped generators; 

 The students know how to use the equation editor. 

2.5.Materials and equipment: computers, notebooks, worksheets, video-projector. 

2.6 Methods and procedures: discovery, demonstration, problem solving, exercises, 

individual work on the computer 

2.7 Strategy:  

2.7.1. Stage 1- The teacher goes through some previously acquired theoretical concepts 

(4 minutes) by asking the following questions: 

How do we group the objects drawn? 

Where can we insert a figure?  

What are the steps of inserting an equation? 

How do we enter a formula in Excel? 

2.7.2. Stage 2 Explaining and demonstrating the insertion of objects into a presentation 

(10 minutes) 

The teacher explains how to import the objects in a presentation. There are two ways of 

inserting objects in a PowerPoint presentation: 

 Linked Items. A linked object is updated if the source changes. For example, a linked 

diagram which is created by using the data from Microsoft Excel changes if the Excel data 

base changes. The source file must be available on your computer or network to maintain 

the link between the inserted object and the data source. The insertion of a linked object is 

recommended if the data source is complex or has a large size. 

 Built-in Items. The data source is built-in the presentation. You can see the built-in object 

on another computer, because the source data is part of the presentation file. The 

incorporated items usually require more hard disk space than the linked items.  

 The insertion of a linked item: 

1. Click on the icon in which you want to place the item. 

2. In the Insertion file, in the Text group, click on Item. 

3. Click on Create from the folder. 

4. In the File box type the name of the file or click on Browse to select from a list. 

5. Check the selection box Link. 

6. Choose one of the following: 

o To display the content in the presentation, uncheck the selection box of Show as icon.  
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o To show an icon on which you click to see the item,  check the selection box Show as 

icon.  

o To modify the implicit icon image or the tag, click Change Icon and then click on the 

wanted icon from the icon list. If you want, you can type a tag in the box legend.  

The insertion of a built-in item: 

1. Click on the slide where you want to place the item; 

2. In Insert, group Text, click on Item; 

3. Choose one of the following: 

o If the object/item doesn’t already exist, click on Create. In the item box, click on the 

type of item you want to create;  

o If the item already exists, click on Create from file . In the File box, enter the name of 

the file or click on Browse to select from a list.   

4. Uncheck Link; 

5. Choose one of the following: 

o To display the content in a presentation, uncheck the Show as an icon. 

o To display an icon that you click on to view the object, check the checkbox Show as 

an icon. 

o To change the default icon image or label, click Change Icon and then click on the 

desired icon from the list of icons. If you want, you can type a label in the legend box. 

2.7.3. Stage 3 Applications 

Task 1.  In an Excel register, enter the following 

data into the first spreadsheet named Account 

Number: 

In cells D3 and E3 introduce the formulas which 

calculate Ees and res for series grouping of identical 

power generators having the E, r parameters. 

Generate the results of the calculations for the 

D4:E21 cells. 

The context for the implementation of the 

lesson: formal, within the informatics laboratory 

Objectives:  

 To use the addresses of cells in Excel; 

 To use the generation of data series in 

Excel; 

 To know formulas from physics in order to 

implement them in Excel. 

Time available: 3 minutes 

Organization: with the whole class 

Procedure: By using a video-projector, the teacher demonstrates how to fill in the register, 

while the students individually perform the tasks.  

Suggested solution: In D3 they will write =A3*B3, while in E3 they will write=A3*C3. The 

series will then be filled in automatically (Auto Fill). 
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Task 2.  In the same Excel  register, introduce the 

following data in the second spreadsheet called Parallel 

Computing: 

In cells D3 and E3 enter formulas that calculate Eep and rep  

for the parallel grouping of n identical generators having 

the E, r parameters. Generate the results of the calculations 

for D4:E21 cells.  

The context for the implementation of the lesson: 

formal, within the informatics laboratory 

Objectives:  

 To use the addresses of the cells in Excel; 

 To use the generation of the data series in Excel; 

 To know the formulas from physics and to 

implement them in Excel. 

Time available: 5 minutes 

Organization: individual 

Procedure: The students perform the task individually. 

Suggested solution: in D3 they will write =B3, while in E3 they will write = =C3/A3. The 

series will then be filled in (Auto Fill). 

Task 3. Make a presentation named The Grouping of the Power Generators, which should 

contain: 

 the description of each group of generators (series, parallel); 

 the diagram for each group of generators, made by drawing graphical objects and by 

grouping them; 

o with the same parameters E, r for each electric generator group 

o different generators characterized by (E1, r1), (E2, r2),   ……(En, rn)  

 formulas for the battery voltage and resistance  of each group of generators, written by 

using the Equation Editor; 

 calculations for the battery voltage and resistance of each group of generators, depending 

on the values that characterize the generators initially, made in an Excel spreadsheet and 

imported into the slides of the presentation; 

 conclusions 

Objectives:  

 To draw diagrams for groups of power generators by using drawn objects (lines, text 

boxes) which will be grouped; 

 To write physics formulas  by using the Equation Editor; 

 To practice how to import existing spreadsheets into the presentation slides; 

 To compare the data obtained from calculations and to draw conclusions on the 

characteristics of the battery obtained by grouping generators. 

Time available: 28 minutes 

Organization: with the whole class, then individually  
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Procedure: The proper practice is performed under the guidance of the teacher first and then 

independently. The presentation would include slides similar to the slides below: 
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2.7.4. Stage 4. Evaluation through further practice:  

Task 1.  Add a new slide in which you will do calculations for three different generators 

grouped in parallel. 

Sources: 
 
https://support.office.com/ro-ro/article/Import-con%C8%9Binut-din-alte-aplica%C8%9Bii-8165a079-

e639-4278-81be-8b3ee94f81fb 

http://lectii-virtuale.ro/video/gruparea-generatoarelor-metoda-superpozitiei 

 

3. Subject: Informatics (combined with Physics)  

3.1 Objectives: 

• To be able to identify the data involved in programs realized in CodeBlocks; 

• To be able to use formulas from physics into practical applications; 

• To use one-dimensional arrays in practical applications in C ++; 

• To develop teamwork and interpersonal skills 

3.2 Time available: 1 hour 

3.3 Students’ age:15-16 

3.4 Assumption: The students are familiar with one-dimensional arrays, with the open-

source, cross-platform Integrated Development Environment of CodeBlocks, during the 

Physics classes they have studied the grouping of the electric generators and the 

corresponding formulas. 

https://support.office.com/ro-ro/article/Import-con%C8%9Binut-din-alte-aplica%C8%9Bii-8165a079-e639-4278-81be-8b3ee94f81fb
https://support.office.com/ro-ro/article/Import-con%C8%9Binut-din-alte-aplica%C8%9Bii-8165a079-e639-4278-81be-8b3ee94f81fb
http://lectii-virtuale.ro/video/gruparea-generatoarelor-metoda-superpozitiei
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3.5.Materials and equipment: notebooks, computers, video-projector, worksheets 

3.6 Methods and procedures: Conversation, questioning, exercises.  

3.7.1  Strategy:  

3.7.1. Stage 1-The teacher introduces the topic of the lesson with some questions meant to 

update knowledge, then, by casting lots, establishes the working groups (5 minutes). The 

questions are: 

How can generators be grouped? 

How do we calculate the parameters of the equivalent generator? 

How do we read the elements of one-dimensional arrays? 

Students are grouped in three, each team receives a worksheet for recording the input and 

output data.  

3.7.2. Stage 2 Applications  

Task 1. Solve the following problem: For a number of n identical generators, determine the 

parameters of the equivalent generator if the generators are gruped in series and then in 

parallel. Also, by using the Codeblocks environment, design the C++ program which solves 

the given problem, then introduce the input data and write down the output data.  

The context for the implementation of the lesson: formal, within the informatics laboratory 

Objectives:  

 To be able to use the CodeBlocks programming; 

 To develop the skills of working in teams; 

 To learn/remember theoretical knowledge from Physics (mainly formulas)  

 To be able to design the programme in the C++ language. 

Time available: 12 minutes 

Organization: in groups 

Procedure: The teacher asks the students to decide upon the calculation formulas for the two 

ways of grouping the generators, to write down the input and output data, the C++ 

programme. The students work in groups.   

Suggested solution:  

#include<iostream> 

using namespace std; 

 int n; 

 float r, E,Ees,res; 

 int   opt; 

 float rep; 

    int main(){ 

    cout<<"Give the number of generators"; 

    cin>>n; 

    cout<<"Connection in parallel(1) or connection in series (2)"; 

    cin>>opt; 

    cout<<"Provide E and r for each generator "<<endl; 

    cout<<"r=";cin>>r; 

    cout<<"E=";cin>>E; 
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    cout<<endl; 

    if (opt==2) 

    {Ees=E*n; 

     res=r*n; 

     cout<<endl<<"The equvalent resistence is :"<<res<<" and the equivalent electromotive 

voltage is  "<<Ees; 

    } 

    else 

     {rep=r/n; 

    cout<<endl<<"The equivalent resistence is:"<<rep<<" and the equivalent electromotive 

voltage is "<<E; 

    } 

 return 0; 

} 

Task 2.  A designated member of the team will write down the input data given by each 

team. Each team will test the input data suggested by their colleagues to announce the output 

data, which will be recorded by the member appointed to do the task. The data from all teams 

will be compared and the teacher will intervene where output data are incorrect. 

The context for the implementation of the lesson: formal, within the informatics laboratory 

Objectives:  

 To develop self-evaluation skills; 

 To develop skills of collaboration; 

 To debug the program executed in CodeBlocks. 

Time available: 10 minutes 

Organization: in groups 

Procedure: The teacher asks the worksheets from the students, also suggesting the teams 

where mistakes have been made to check if the formulas have been correctly applied. The 

teacher will help the teams to correct the errors.   

Task 3.  We then change the problem in this way: You are given a set of n generators which 

are characterized by Ei and ri. You are required to determine the parameters of the equivalent 

generator if they are grouped in series or in parallel. Also, design the C++ program that 

solves the problem, in CodeBlocks programming, then introduce a set of input data and write 

down the output data.  

The context for the implementation of the lesson: formal, within the informatics laboratory 

Objectives:  

 To use CodeBlocks; 

 To use one-dimensional arrays; 

 To work as a team; 

 To learn formulas from physics. 

Time available: 13 minutes 

Organization: in groups 
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Procedure: The teacher asks the students to establish formulas for the two groups of 

generators, the input data, the output data, and then the students perform their group tasks. 

The problem must be solved by using vectors.  

Suggested solution:  

#include<iostream> 

using namespace std; 

 int n; 

 float r[15], E[15],Ees,Eep, res; 

 int  i, opt; 

 float rep; 

int main(){ 

    cout<<"Give the number of generators "; 

    cin>>n; 

    cout<<"Connection in parallel(1) or connection in series(2)"; 

    cin>>opt; 

    cout<<"Provide E and r for each generator"<<endl; 

    for(i=1;i<=n;i++) 

 { 

    cout<<"r["<<i<<"]=";cin>>r[i]; 

    cout<<"E["<<i<<"]=";cin>>E[i]; 

} 

    cout<<endl; 

    Ees=0;res=0; 

    if (opt==2) 

    { for(i=1;i<=n;i++) 

     {Ees=Ees+E[i]; 

     res=res+r[i];} 

     cout<<endl<<"The equivalent resistence is:"<<res<<" the equivalent electromotive votage 

is"<<Ees; 

    } 

    else 

     { for(i=1;i<=n;i++) 

       {rep=rep+1/r[i]; 

       Eep=Eep+ E[i]/r[i];} 

       rep=1/rep; 

       Eep=rep*Eep; 

    cout<<endl<<" The equivalent resistence is rep<<" the equivalent electromotive votage is 

"<<Eep; 

    } 

 return 0; 

} 
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Task 4.  Two teams will assess each other. Each team will test the input data suggested by 

them in order to check the output of the other team and, if the program has errors, they will 

fix them, saving under a different name. The teacher will be notified when the output is 

incorrect.  

The context for the implementation of the lesson: formal, within the informatics laboratory 

Objectives:  

 To develop evaluation skills; 

 To develop the ability to work in teams; 

 To debug the program executed in CodeBlocks 

Time available: 10 minutes 

Organization: in groups 

Procedure: The teacher demands that the sources created should be evaluated and errors be 

rectified in another program to provide feedback to the evaluated team.  

3.7.4. Stage 4. Evaluation through further practice:  

Task 1. Modify the program so as to carry out calculations for both groups, both for identical 

generators and for different generators.  

Solution:  

#include<iostream> 

using namespace std; 

 int n; 

 float r[15], E[15],Ees,Eep, ri, Ei, res; 

 int  i, opt1, opt2; 

 float rep; 

int main(){ 

    cout<<"Give the number of generators "; 

    cin>>n; 

    cout<<"Identical generators(1) or different generators (2)"; 

    cin>>opt1; 

    cout<<"Connection in parallel(1) or connection in series (2)"; 

    cin>>opt2; 

    if (opt1==2) 

    {cout<<"Provide E and r for each generator "<<endl; 

    for(i=1;i<=n;i++) 

 { 

    cout<<"r["<<i<<"]=";cin>>r[i]; 

    cout<<"E["<<i<<"]=";cin>>E[i]; 

} 

    cout<<endl; 

    Ees=0;res=0; 

    if (opt2==2) 

    { for(i=1;i<=n;i++) 

     {Ees=Ees+E[i]; 
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     res=res+r[i];} 

     cout<<endl<<"The equivalent resistence is :"<<res<<" and the equivalent electromotive 

voltage is "<<Ees; 

    } 

    else 

     { for(i=1;i<=n;i++) 

       {rep=rep+1/r[i]; 

       Eep=Eep+ E[i]/r[i];} 

       rep=1/rep; 

       Eep=rep*Eep; 

    cout<<endl<<"The equivalent resistence is:"<<rep<<" and the equivalent electromotive 

voltage is "<<Eep; 

    } 

    } 

    else 

    { 

    cout<<"Give E and r for each generator "<<endl; 

    cout<<"r=";cin>>ri; 

    cout<<"E=";cin>>Ei; 

    cout<<endl; 

    if (opt2==2) 

    {Ees=Ei*n; 

     res=ri*n; 

     cout<<endl<<"The equivalent resistence is:"<<res<<" and the equivalent electromotive 

voltage is "<<Ees; 

    } 

    else 

     {rep=ri/n; 

    cout<<endl<<"The equivalent resistence is:"<<rep<<" and the equivalent electromotive 

voltage is "<<Ei; 

    } 

    } 

 return 0; 

}  

 

4. Subject: English PART A (combined with Physics)  

4.1 Objectives:  

• To form and develop vocabulary related to electricity and electrical systems; 

• To develop the students’ oral communication skills. 

• To  develop the students’ reading  comprehension abilities; 

• To develop the students’ vocabulary connected with electricity, electrical items and 

systems; 
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• To develop the skills of team work, as well as their interpersonal skills.  

4.2 Time available: 2 hours 

4.3 Students’ age:15-16 

4.4 Assumption: Students are already familiar with some of the lexical items introduced by 

the lesson 

4.5.Materials and equipment: worksheets, pen and paper 

4.6 Methods and procedures: The unit is structured within two parts. Both parts are meant 

to develop the vocabulary connected with electricity, the speaking  skills and  the reading 

comprehension abilities of the students.  

 4.7.1  Strategy:  

Stage 1-   Lead in:  - 5 minutes 

Objective: to introduce the topic of the lesson; 

Organization: with the whole class 

Procedure: The teacher shows the students the pictures below and asks them to choose two 

of them and speak about them by comparing and contrasting them. A short discussion about 

electricity and its importance to the people follows.  

 

 
 

  

 

 
 

  

Stage 2 – Pre-reading activity - introducing/refreshing vocabulary- 10 minutes 

Objective: to  refresh/develop vocabulary 

Organization: first pair work, afterwards checking done with the whole class 

Procedure: in pairs, the students are provided the set of pictures below and they are asked to 

match the words with the pictures. After the students perform the task, a quick check of the 

answers is done with the whole class.  

 

 

 

  
  

1 2 3 4 5 
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6 7 8 9 10 

 

                

  
   

11 12 13 14 15 

              

       

electric poles socket/outlet switch on&off bulb radiator 

     

plug heater cables and wires ceilinglamp power plant 

     

fuse box adaptor plug in/out/unplug extension cord electric meter 

     

   

Solution: 

electric poles socket/outlet switch on&off bulb radiator 

15. 8. 13. 1. 2. 

plug heater cables and wires ceilinglamp power plant 

4. 3. 7. 9. 14. 

fuse box adaptor plug in/out/unplug extension cord electric meter 

5. 6. 11. 10. 12. 

 

Stage 3.  While -reading (25 minutes) 

Objective :  to develop the reading comprehension skills and also develop knowledge on 

what electricity is, how it is produced, sources of electricity, etc  

Organization: whole class and individual work 

Procedure: The students are asked to read the text below, which is divided into sections. 

While reading each section, the students are required to solve the tasks existing at the end of 

each section: 

Section 1 

What is electricity? We know it is extremely important, but it’s hard to know exactly what it 

is. Though it cannot be seen like we see the sun, though it cannot be held like we hold coal, 

we know when it is working  and we also know we all depend on it...it runs our TVs, DVD 

players, computers, it lights our homes, it warms and cools our rooms, it cooks and preserves 

our food, it can even run our cars.. We realise how important electricity is for us whenever 

there is a power cut. But what exactly is electicity?  In what follows, we’re going to look into 

its mysteries and try to unveil its nature . 
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Electricity means moving electrons. But then, do we know what electrons are? Well, they 

are tiny particles found in atoms, which are the building blocks of the universe. Everything is 

made of atoms – the stars, the trees,  the air, the water, every animal, even people are made of 

atoms. Did you know that millions of atoms would fit on the head of a pin? 

An atom is like a sun with planets spinning around it. The center of the atom is called the 

nucleus and it is made of even tinier particles, called protons and neutrons. Electrons, just like 

the planets orbiting the sun, move around the nucleus in energy levels, or shells, far from the 

nucleus. The electrons are much smaller than the protons and neutrons.  

The protons and electrons of an atom are attracted to each other. They both carry an electrical 

charge. Protons have a positive charge, electrons have a negative charge and neutrons carry 

no charge.  

The electrons near the nucleus are tightly held to the atom, but those which are farthest away 

are not. These loosely held electrons can be moved out of their energy levels (shells). 

Applying a force can make electrons move from one atom to another. These moving 

electrons are electricity. 

While-reading tasks:  

a) Fill in the following diagram with the names of the parts of an atom: 

 

                                    
 

b) Explain the highlighted words in the text; 

c) Find a set of antonyms in the text; 

d) Provide a simple definition of electricity. 

Section 2 

Did you know that magnets can produce electricity? A magneting field is the driving force 

that can pull and push electrons and make them move. There are metals, like copper, which 

have electrons which are loosely 

held and which can be easily 

pushed from their shells.  

Magnetism and electricity are 

related: magnets can create 

electricity and electricity can 

produce magnetic fields. This is 

called electromagnetism.  

Power plants use magnets  in 

order to generate electricity.  In 

just a few words, this is how it all 
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happens: power plants use huge turbine generators to produce electricity. Power plants use 

many types of fuels to spin the wheels of the turbines. Or they can split uranium atoms to 

heat water into steam. They can also use the power of rushing water from the dam or the 

energy in the wind to spin the turbine.  

The turbine is attached to a shaft in the generator. Inside the generator are magnets and coils 

of copper wire. The turbine provides the force that spins the magnets inside the coils or it can 

spin coils inside the magnets. Either way the electrons are pushed from one copper atom to 

another by the moving magnetic field.  

Coils of copper wire are attached to the turbine shaft. The shaft spins the coils of wire inside 

two huge magnets. The magnet on one side has its north pole to the front. The magnet on the 

other side has its south pole to the front. The magnetic fields around these magnets pull and 

push the electrons in the copper wire as the wire spins. The electrons in the coil flow into 

transmission lines. 

These moving electrons are the electricity that flows into our houses. Electricity moves 

through the wire very fast. In just one second, electricity can travel round the world seven 

times! 

While-reading tasks: 

a) Explain the highlighted words in the text; 

b) Find a set of antonyms. 

Section 3 

Electicity travels in closed loops or circuits. It must have a 

complete path from the power plant through the wires and 

back. If a circuit is open, the electrons cannot flow. When we 

flip on a light switch, we close a circuit. The electricity flows 

tfrom the electric wire through the light and back into the wire. 

When we flip the switch off, we open the circuit and no 

electricity flows to the light.  

Electricity is a secondary source of energy. This means we 

must use other sources (primary sources of energy), like coal, petroleum, natural gas, 

biomass, water, solar, kinetik energy to make electricity. It also means that we cannot classify 

electricity as renewable and nonrenewable.  

Coal, which is nonrenewable, hydropower, which is renewable, can be used to make 

electricity. The energy source we use can be renewable or nonrenewable, but electricity is 

neither. 

 While-reading tasks: 

a) Explain the highlighted words n the text; 

b) Find a set of antonyms. 

Section 4 

Let’s follow the path of electricity from power plants to our homes. First, the electricity is 

generated at a power plant, it travels through a wire to a transformer that steps up the voltage. 

Stepping up the voltage (to 350,000 volts) is necessary because less electricity is lost along 

the power lines when it is a higher voltage. 
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The electricity is sent to a nationwide network of transmission lines. Transmission lines are 

the huge tower lines we sometimes see crossing the fields or along the roads. 

Step-down transformers, located at substations along the lines then reduce the voltage (to 

12,000 volts) and electricity is carried over the distribution lines that deliver the electricity to 

our homes. These distribution lines can be located overhead or underground. The overhead 

distribution lines are the power lines we see along the streets, usually in the countryside.  

Before electricity enters our homes, the voltage is reduced again at another transformer, 

usually a grey metal box mounted on an electric pole. The transformer reduces the electricity 

to the 120 volts that are used to operate the appliances in our homes.  

Electricity enters our houses through a three-wire cable. Wires are run from the circuit 

breaker or fuse box to outlets and wall switches in our homes. An electric meter measures 

how much electricity we use so that the utility company can bill us.  

While-reading tasks: 

a) Fill in the picture to show the path of electricity frompower plants to pur homes: 

  
b) Explain the highlighted words n the text; 

c) Find two sets of antonyms. 

Stage 4. – After-reading activities (10 minutes) 

Objective: to give practice to the newly acquired vocabulary, to develop the writing and 

speaking skills of the students;  

Organization: individual work. The students are asked to read the sentence provided as an 

example and then to write five similar ones using information from the text.  

A transformer is the place where the voltage for transmission is stepped up/down. 

A power plant.................................................................................... (e.g. .............is the place 

where electricity is generated by using nonrenewable/renewable energy sources).   

The turbines ..................................................................................... (e.g. ............. are giant 

wheels that spin the coils of copper wire into the generators). 

The transmission lines.............................................................................. (e.g. .............are 

tower lines that carry huge amounts of energy on long distances). 

The distribution lines..................................................................... (e.g. ................... carry small 

amounts of energy from the electric poles to the houses and businesses). 
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The generator........................................................................................ (e.g. .............houses 

magnets and a spinning coil of copper wire). 

 

4.7.2- English PART B (English combined with history)  

Observation: The students have already acquired a lot of vocabulary connected with 

electricity; they will revise it or further expand it.  

The context for the implementation of the lesson: formal, in the classroom  

Objectives:  

• To develop the students’ reading comprehension abilities;  

• to further develop the students’ vocabulary; 

• to further develop the writing skills of the students; 

• To develop the skills of team work, as well as the interpersonal skills. 

Time available: 50 minutes 

Procedure: 

Stage1: Leading in the subject of the lesson:The History and Mystery of Electricity 

Objectives: to refresh the knowledge on the vocabulary previously introduced and to make 

the connection with the topic of the lesson- a brief history of electricity. This activity can be 

used as a pre-reading activity. 

Organization: group work, class work 

Time available: 5 minutes 

Procedure: The students, working in pairs, are given the following quiz. The correct answers 

are bolded: 

We all know how important electricity is for us, but how much do you know about it? 

Take the quiz to find out. 

1. How old is the oldest text that mentions electricity? 

a) Dating back to 500 AD 

b) Dating back to 2740 BC 

c) Dating back to 1785 

 

2. Who invented the light bulb? 

a) Benjamin Franklin 

b) Thomas Edison 

c) Alexander Graham Bell 

 

3. What did Nikola Tesla favour? 

a) AC 

b) DC 

 

4. Which was the first European city to have electric power lighting? 

a) London 

b) Timisoara 

c) Vienna  
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5. Which country uses and generates  the most electricity? 

a) China 

b) Brazil  

c) USA 

Stage 2. While-reading activity 

Objectives:  

• To develop the students’ reading comprehension abilities and to expand their vocabulary;  

• To find out more about electricity and its pioneers 

Organization: group work, class work 

Time available: 20 minutes 

While reading-activity-Task1 

The students are told that they are going to read a text on the history of electricity and its 

pioneers. While-reading, they are required to find out the following information: 

1. What the electric fish were regarded as by the ancient Egyptians. 

...................................................................................................... 

2. What Thales of Miletus believed about the properties of amber. 

....................................................................................................... 

3. The name of the person who coined the word „electricus/electricity” and what the 

word means. 

.................................................................................................................... 

4. What Benjamin Franklin’s experiment proved. 

........................................................................................................... 

5. The name of the inventor of the first battery. 

............................................................................................................... 

6. The name of Edison’s power station, the type of current it used,  its location and the 

date when it was started up.  

..................................................................................................................... 

7. What Alessandro Volta invented. 

.................................................................................................................. 

8. The name of Michalel Faraday’s invention 

....................................................................................................................... 

9. What kind of power system Thomas Edison was  in favour of. 

................................................................................................................................ 

10. What kind of power system Nikola Tesla and George Westighouse were in favour of. 

.................................................................................................................................. 

 

A Short History of Electricity 

Long before any knowledge of electricity existed, people were aware of shocks from electric 

fish. Ancient Egyptian texts dating from 2750 BC referred to these fish as the "Thunderer of 

the Nile", and described them as the "protectors" of all other fish. Electric fish were again 

reported millennia later by ancient Greek, Roman and Arabic naturalists and physicians. 
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Several ancient writers, such as Pliny the Elder and Scribonius Largus, attested to the 

numbing effect of electric shocks delivered by some fish, and knew that such shocks could 

travel along conducting objects. Patients suffering from ailments such as gout or headache 

were directed to touch electric fish in the hope that the powerful jolt might cure them. 

Possibly the earliest and nearest approach to the discovery of the identity of lightning, and 

electricity from any other source, is to be attributed to the Arabs, who before the 15th century 

had the Arabic word for lightning (raad) applied to the electric ray. 

Ancient cultures around the Mediterranean knew that certain objects, such as rods of amber, 

could be rubbed with cat's fur to attract light objects like feathers. Thales of Miletus made a 

series of observations on static electricity around 600 BC, from which he believed that 

friction rendered amber magnetic, in contrast to minerals such as magnetite, which needed no 

rubbing. Thales was incorrect in believing the attraction was due to a magnetic effect, but 

later science would prove a link between magnetism and electricity.  

Energy Pioneers 

Electricity would remain little more than an intellectual curiosity for millennia until 1600, 

when the English scientist William Gilbert made a careful study of electricity and 

magnetism, distinguishing the lodestone effect from static electricity produced by rubbing 

amber. He coined the New Latin word electricus ("of amber" or "like amber", from elektron, 

the Greek word for "amber") to refer to the property of attracting small objects after being 

rubbed. 

Further work was conducted by many other scientists. In the 18th century, Benjamin 

Franklin conducted extensive research in electricity, selling his possessions to fund his work. 

In June 1752 he is reputed to have attached a metal key to the bottom of a dampened kite 

string and flown the kite in a storm-threatened sky. A succession of sparks jumping from the 

key to the back of his hand showed that lightning was indeed electrical in nature. 

In 1791, Luigi Galvani published his discovery of bioelectromagnetics, demonstrating that 

electricity was the medium by which neurons passed signals to the muscles. 

Alessandro Volta's battery, or voltaic pile, of 1800, made from alternating layers of zinc and 

copper, provided scientists with a more reliable source of electrical energy than the 

electrostatic machines previously used. 

The credit for generating electric current on a practical scale goes to the famous English 

scientist, Michael Faraday. Faraday was greatly interested in the invention of the 

electromagnet, but his brilliant mind took earlier experiments still further. If electricity could 

produce magnetism, why couldn't magnetism produce electricity. In 1831, Faraday found the 

solution. Electricity could be produced through magnetism by motion. He discovered that 

when a magnet was moved inside a coil of copper wire, a tiny electric current flows through 

the wire. Of course, by today's standards, Faraday's electric dynamo or electric generator was 

crude, and provided only a small electric current, but he discovered the first method of 

generating electricity by means of motion in a magnetic field. 

While the early 19th century had seen rapid progress in electrical science, the late 19th 

century would see the greatest progress in electrical engineering.  
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In 1879, Thomas Edison focussed on inventing a practical light bulb, one that would last a 

long time before burning out. Edison used ordinary cotton thread that had been soaked in 

carbon. The filament did not burn- instead it became incandescent, that is, it glowed. These 

new lights were battery-powered, though, and expensive. Edison tried to find ways to make 

electricity both practical and inexpensive. He engineered the first electric power plant that 

was able to carry electricity to people’s homes. Edison’s Peral Street Power Station started up 

its generator in September 1882 in New York City. About 85 customers in lower Manhattan 

received enough power to light 5000 lamps.  

The turning point of the electric age came a few years later with the development of AC 

(alternating current) power systems. While Edison’s DC (direct current) plant could only 

transport electricity within one square mile of the station, the AC power systems could 

transport electricity much farther. A significant contribution to the design of the modern 

alternating current (AC) electricity supply system belongs to Nikola Tesla, who, in 1887 

Tesla developed an induction motor that ran on alternating current and later on designed an 

alternating current system meant to power the city's streetcars. 

Tesla's demonstration of his induction motor put Tesla firmly on the AC side of the War of 

Currents, an electrical distribution battle which started out as a competition between rival 

lighting systems, with Edison holding all the patents for DC and the incandescent light, and 

George Westinghouse using his own patented AC system to power arc lights, as well as 

incandescent lamps of a slightly different design, to get around the Edison patent. 

As you see, electricity didn’t have an easy beginning, but through the work of people as 

Alexander Graham Bell, Ottó Bláthy, Thomas Edison, Galileo Ferraris, Ányos Jedlik, 

William Thomson, 1st Baron Kelvin, Charles Algernon Parsons, Werner von Siemens, 

Joseph Swan, Nikola Tesla and George Westinghouse, electricity turned from a scientific 

curiosity into an essential tool for modern life, becoming a driving force of the Second 

Industrial Revolution. 

Stage 3- Post –reading activities: 

Objective: to enlarge the vocabulary of the students  

Time available: (20-25 minutes): 

Procedure: 

Task 1. The students are given two sets of words and asked to use words from both sets to 

build collocations. After that, they must include the collocations in sentences of their own. 

The two sets of words are: 

driving, turning, power, to conduct, ancient, magnetic, electric 

culture, system, force, point, effect, experiments, shock  

Solution: driving force, turning point, power system, to conduct experiments, ancient culture, 

magnetic effect, electric shock 

Task 2.The students have to explain the highlighted words and phrases; after checking upon 

the explanations provided, the teacher can ask the students to make sentences of their own by 

using the highlighted words as part of their homework. 

Task 3. Further practice activity. Sentence writing 

Objective: to develop the students’ ability to express ideas in writing. 
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Organization:  The students are given a sentence as an example and they are asked to  write 

five similar ones using information from the text. This activity can, in case there is not 

enough time available, become part of the students’ homework as well. 

e.g. Nikola Tesla was the scientist who had a significant contribution to the design of the 

modern alternating current (AC) electricity supply system. 

 

Sources: 

 

https://en.wikipedia.org/wiki/Electricity 

http://www.cleanlineenergy.com/ 

https://www.enwin.com/kids/games/quiz.cfm 

http://www.sapowernetworks.com.au/centric/corporate/education/history_of_electricity.jsp 

 

 

Authors: 

“Tudor Arghezi” High School, Craiova, ROMANIA 

 

Anca Gabriela Bărbulescu (Physics) 

Simona Mariana Roşu ( ICT and Informatics) 

Maria Cristina Rotaru (English) 
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Unit 25 

  Topic: Energy for the long run 
Conceived by the Romanian partner 

 

 

Argument: The twentieth century has failed to solve the environmental problems which were 

generated by the industrial development. Climate change and the extinction of species of 

plants and animals are problems humanity continues to deal with. The question is: are we 

heading for a catastrophe or are there ways to get out of the ecological crisis of our planet? 

It is clear to everyone that all countries should make significant efforts to comply with the 

internationally accepted environmental principles. After all, the protection of the environment 

is a key element in ensuring good-quality and sustainable life for the present generation and 

for the future generations as well. 

Nowadays, the rational use of existing energy resources and the identification of renewable 

alternatives have become a must. 

Aim: to help students understand that our physical surroundings are governed by the laws of 

physics and the theoretical concepts studied are found and applied in everyday life  

1. Subject: Physics (through mathematics and technology) 

1.1 Objectives:  

 By using specific tools and procedures, to form and develop the students’ skills of 

analysis / investigation in order to study the efficacy of a wind turbine, a water turbine 

and the Physics behind their principle of functioning;  

 To identify the energy potential of different water resources (rivers, sea, ocean, etc.), of 

wind and sun;  

 To discover and understand the connection between scientific concepts and their practical 

use;  

 To apply theoretical concepts in solving different practical tasks;  

 To develop team work skills  as well as interpersonal skills. 

1.2 Time available: 2 hours 

1.3 Students’ age:15-16 

1.4 Assumption: The students should already know (that) : 

 What potential energy means. What kinetic energy means. Examples. 

 The main alternative sources of producing electric energy.; 

 The formulas for kinetic energy, potential energy, efficacy, etc.; 

 The measurement units for the physical properties enumerated above and their multiples.   

1.5.Materials and equipment: paper, worksheets, prezentare PPT/film, videoprojector. 

1.6 Methods and procedures:  conversation, questioning, study case, debate. 

1.7 Strategy:  

1.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts  

(approx. 10 minutes) by asking the following questions : 
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If you were living at the seaside or in the mounains, which alternative sources of energy 

could be used? Justify your choice.  

Which minimalistic climato-geographic conditions must be fulfilled to make a wind turbine/ 

solar pannels/ micro-dam? 

What does the efficacy of a wind turbine/ water turbine mean to you? 

Does a wind turbine have a greater or a smaller effciacy than a water turbine, in your 

opinion? Justify your answer. 

1.7.2. Stage 2  

PART A The physics behind  water turbines (15-20 minutes) 

 Water turbines are complex installations in which 

the hydraulic energy of natural or artificial 

waterfalls is turned into mechanic energy through 

hydraulic turbines and then into electric energy in 

energy generators. The potential of producing 

electric energy  depends on the fall and the volume 

of the water flow. Their principle of working 

consists in transforming potential energy from the 

accumulated water in lakes into mechanic energy. 

From the accumulation lake, through a pipe, the 

water falls on the blades of a hydraulic turbine, 

spinning its shaft. This makes the electric generator 

transform mechanic energy into electric energy. A 

water turbine is a rotary machine that converts 

kinetic energy and the potential energy of water 

into mechanical work. 

Fig.1 Water turbine 

The students will watch a short video:   https://www.youtube.com/watch?v=q8HmRLCgDAI 

Updating and reinforcing knowledge  by problem raising  

Suppose the lake of a hydroelectric power station has a parallelepipedic shape, having the 

length L = 10km, the width l of 3km and the depth h = 20m. 

How much water is there in the lake when it is full? 

It is known that the volume of a parllelipipedic body has the formula: 

        hlLV   
3810620300010000 mV   

How much energy can be generated when the lake is empty? What physical quantities must 

we know for this purpose? 

It is the potential energy of water. It is known that the gravitational potential energy has the 

formula: 

hgmE p   

where: m- water volume 

           g- gravitational acceleration (g=9,81m/s
2
) 

           h-  the height of the waterfall 

https://www.youtube.com/watch?v=q8HmRLCgDAI
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Knowing the water density
3

1021
m

kg
apa   and the density formula    

Vm
V

m
   

kgm 88 1061261061021   

The potential energy can be calculated in this way: 

JJEp

1498 102,11012,1201922081,9106126   

 

Task A1- Consider the following scenario: the conditions in your area are favorable to the 

setting up of a micro-hydroelectric power station. The existence of a nearby stream having a 

waterfall with a corresponding flow rate is a must. 

Depending on the technical specifications of the micro-station and the desired parameters of 

production, the water fall can be lowered  even below 1.5 meters if the flow exceeds 25 liters 

/ second, which represents about a sixth of the normal flow of a mountain stream 

(http://www.gandul.info/financiar/microhidrocentrala-solutia-ca-sa-fii-baiat-destept-la-tine-

acasa-855046).  

Knowing that the efficiency of such a 

power station which produces  21.6 

kWh is  of 90% and a house like 

yours uses about 2400kwh per year, 

estimate (through calculations) how 

many households can be powered 

with the electricity produced by the 

micro-hydroelectric station. 

The context for the implementation 

of the lesson: formal/ indoors, in the 

classroom/physics laboratory. 

Objectives:  

 To apply theoretical concepts 

in solving different  practical 

tasks;             Fig.2 Micro-power plant on a river 

 To learn how to read and understand the significance of different physical quantities 

and units (multiple and submultiple units) ;  

 To develop team work skills , as well as interpersonal skills  

Time available: 10-15 minutes 

Organization: group work, pair work        

Procedure:  The students are asked to explain the significance of the values expressed in 

kwh and to express the results in the International System IS (Joule). Starting from the fact 

that the energy produced in one day is known, the production of the micro-hydropower plant 

per one year can be calculated. Knowing the efficiency of the power plant, the electricity 

supplied in one year can also be determined. By comparing with the average consumption of 

http://www.gandul.info/financiar/microhidrocentrala-solutia-ca-sa-fii-baiat-destept-la-tine-acasa-855046
http://www.gandul.info/financiar/microhidrocentrala-solutia-ca-sa-fii-baiat-destept-la-tine-acasa-855046
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a household, the students will be able to assess the number of households that can be powered 

with electricity. 

Suggested solution:  

The energy provided in one year: 21,6 kwh x 365zile=7884kwh  

Efficiency 
consumed

usable

E

E
       

consumed

usable

P

P
  

where   E-energy and P-power 

Eusable=0,97884=7095,6kwh     ;       R:  3 case 

1.7.4. Stage 4. Evaluation through further practice:  

Task A2. Explaiin what the role of the electric generator is.  What is the power of a generator 

which ideally produces the equivalent of  21,6 KWh per day. Express your answer in the IS. 

The context for the implementation of the lesson: formal, in the classroom/physics 

laboratory 

Objectives:  

 To understand the functioning principle of a micro-hydroelectric power plant.  

 To apply the theoretical physics concepts in solving different practical tasks.  

Procedure: The most important components of a micro-hydroelectric power plant will be 

presented to the students: 

 Accumulation: a form of storage of the available potential energy; 

 The system of transfer, which includes the collecting system and the transfer circuit (the 

channel/duct, the accumulation lake, the dam, the flood gate and the outlet channel) where 

a part of the available energy is converted into kinetic energy; 

 The hydraulic turbine: it is a part of the plant where the energy of the water is converted 

into mechanical energy; 

 The generator: the mechanical energy transmitted to the turbine keeps steady the speed of 

the rotor of the generator producing electricity in accordance with the laws of 

electromagnetism; 

 The transformer and the transmission line: electricity is transported and transformed so as 

to be connected to the network in order to provide electricity to the consumers. 

The teacher will explain the role of the electric generator to the students. The students will 

then be required to calculate the power of a generator which will ideally produce the energy 

equivalent of 21.6 kWh per day. 

Time available: 10-15 minutes 

Organization: individual work/group work 

Suggested solution: The formula of the electric power 
t

E
P


   where E-energy and t -  

time interval 

E=21,6kwh=21,63610
5
=777,610

5
J=77760000J 

t =1 zi=24h3600s=86400  s 

WP 900
86400

77760000
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1.7.2. Stage 2  

PARTB The physics behind wind turbines (  15-20 minutes) 

A wind turbine is a device that 

converts the wind’s kinetic 

energy into electrical power. 

Wind blowing past the rotor 

blades of a wind turbine cause 

the rotor to rotate. This is 

possible because the wind 

possesses  energy, called 

Kinetic Energy (EK). Part of 

the kinetic energy of the wind 

is transffered to the rotor 

blades.    

                                                                           Fig.3 Wind turbine  

There are two basic types of wind turbines: 

- with vertical axis, 

- with horizontal axis (propeller-style). 

Horizontal axis wind turbines are the most common nowadays. 

The students will watch this video:    https://www.youtube.com/watch?v=qSWm_nprfqE   

Updating and reinforcing knowledge  by problem raising  

How can we determine the mass of air moved by a wind turbine?  What physical quantities 

and units do we need to know for this purpose?  

The formula of the kinetic energy is:                
2

2vm
Ek


   

where: m-the air mass in motion (kg) ; v- velocity of the air (m/s);  Ek- Kinetic energy (J) 

Only the air passing through the effective disc area of the rotor blades will contribute to the 

movement of the rotors. 

The effective disc area formula is: 

                   2

4

1
dA           ( m

2
) 

where: d-the diameter of the rotor blades 

Another physical quantity which is necessary is the 

air density: Vm
V

m
   

where: V-air volume (m
3
) ;  -densitaty of the air 

(kg/m
3
) 

The volume  tvADAV     ; tvD     

where: v - velocity of the wind and t - time interval 

  Fig.5 Volume of air passing through the  

                  effective disc area 

 
 

https://www.youtube.com/watch?v=qSWm_nprfqE
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The mass of air which is moving can be expressed in terms of air density, the effective disc 

area, the air/wind velocity: 

tvAm       

        

Study case:  

If the estimation is made per time units ( st 1 ), the velocity of the wind is v =8m/s, the 

density of the air at the temperature of  20
0
C is ρ = 1,205 kg/m

3
,  and the usual diameter of 

the wind turbines is 50 m, it means the effective disc area is A=6162, 25 m
2
 and then the 

mass of air is: 

tonekgm 4,5909,594041825,6162205,1   

 

Task B1- Consider the following scenario. The climatic conditions in the geographic area in 

which you live are favorable to the location of a wind farm. Knowing that the power of a 

wind turbine is 3MW and its efficiency is of approximately 35%, calculate the energy 

produced in 24 hours (in kwh and in joules). 

The context for the implementation of the lesson: formal, in the physics laboratory 

Objective: 

 To understand the functioning system of a wind turbine;  

 To apply the theoretical concepts in solving different practical tasks;  

 To develop team work skills, as well as interpersonal skills. 

Time available: 15 minutes  

Organization: pair work, group work 

Procedure: The students are required to convert the power of the wind turbine from 

Megawatts in Watts and to explain what efficiency means. The students will use the known 

formulas for energy and efficiency to solve the task. 

Suggested solution: The formula of efficiency will be used:  

=Pusable/Pconsumed    Pusable= Pconsumed 

Pusable=0,35310
6
=1,0510

6
 W=1050kW 

E= Pusablet     E=1050kW24h=25200 kwh 

           E=252003610
5
=907210

7
J=90,72GJ 

1kwh=3610
5
J ; 1 Giga=1G=10

9
 

 

Task  B2- How many wind turbines are needed to ensure the necessary energy of a city with 

15,000 households, knowing that the average consumption of a household  per year is of  

3000kwh. Use the results from Task 3. 

The context for the implementation of the lesson: formal, in the physics laboratory 

Objective: 

 To understand the functioning principle of a wind turbine; 

 To apply the theoretical physics concepts in solving different practical tasks; 

 To develop team work skills, as well as interpersonal skills. 

Time available: 15 -20 minutes 
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Organization: pair work, group work 

Procedure: The students are asked to calculate the energy produced in a year by a wind 

turbine  and then to calculate the energy needs for 15,000 households. By comparing the two 

results, the number of wind turbines needed will be determined. 

Suggested solution:If the energy produced by a wind turbine is  E=25200 kWh/day, then the 

energy produced in a year is:  

Eaverage annual/wind turbine=25200kWh365 zile=9198000kWh 

Eaverage annual/ all houses=150003000kWh=45000000kWh 

 

5
/

/


turbinewindannualaverage

housesallannualaverage

E

E
n  

 

1.7.4. Stage 4. Evaluation through further practice:  

The students will watch the following video:     

https://www.youtube.com/watch?v=ltKGRywnRr8 

 

Task 1. The students will be divided into groups and they will analyze the environmental 

impact generated by the installation of a small hydroelectric power plant. They will identify 

the most suitable location for the plant, the advantages and disadvantages of installing it and 

they will express their opinion on the message conveyed in the video shown above, but also 

on the opportunity of investment in a micro-hydroelectric power plant.  

Result: Each group will produce a multimedia presentation that will be presented to all. The 

investment opportunity will be discussed from different perspectives (investors, local 

residents, organizations involved in the environmental protection, local authorities, etc.) 

Task 2.  

Divided into groups the students will analyze the environmental impact generated by the 

installation of a wind farm. Ithey will identify the most suitable location of the wind turbine, 

the advantages and disadvantages of installing it and they will express their opinion on the 

opportunity of  investment. 

Result: Each group will produce  a multimedia presentation which will be presented to all. 

The investment opportunity will be discussed from different perspectives (investors, local 

residents, organizations involved in the environmental protection, local authorities, etc.) 

Task.3.  

Task.3. Divided into groups, the students will make a multimedia presentation that will 

answer the question "Do you think that it is possible to build an eco-friendly city / town / 

village (with a geographical location which is favorable to simultaneous installation of a 

hydropower plant and of wind turbines)"? In support of their view, the students will take into 

account the following aspects: 

• Think of a locality / area of the country that corresponds in terms of location and climatic 

conditions to the requirements of the situation. 

• Do you think there will be enough people in favour of this and there will be enough money 

for this project? 

https://www.youtube.com/watch?v=ltKGRywnRr8
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• How much will the environment be affected? Explanation. Examples. 

Result: Each group will produce a multimedia presentation that will be presented to all. The 

investment opportunity from different perspectives (investors, local residents, organizations 

involved in environmental protection, local authorities, etc.) will be discussed.  

 

Sources: 

 

http://www.energy-fundamentals.eu/15.htm 

http://www.eoliene.eu/bazele-energiei-eoliene/ce-este-o-turbina-de-vant-si-cum-functioneaza.html 

http://www.gandul.info/financiar/microhidrocentrala-solutia-ca-sa-fii-baiat-destept-la-tine-acasa-855046 

 

2. Subject: ICT  

2.1 Objectives:  

 To be able to use bulleted lists, drawn objects, tables, pictures, charts, organization 

charts; 

 To find information by using a search engine on the Internet; 

 To create a Word document that has a professional look; 

 To apply theoretical concepts in solving different practical tasks;  

 To develop team work skills , as well as interpersonal skills  

2.2 Time available: 1 hour 

2.3 Students’ age:15-16 

2.4 Assumption: The students should already know how to: 

 Use a search engine to find information or images; 

 Use the Word Processor; 

 To format texts, tables, graphics, images; 

 To insert tables, charts, pictures, organization charts, SmartArt Graphics in a 

document; 

 Use and group automatic forms; 

2.5. Materials and equipment: computers, e-documents, worksheets, video-projector. 

2.6 Methods and procedures:  conversations, questioning, independent work  

2.7 Strategy:  

2.7.1.Stage 1-The teachers explains the task and then he/she hands out a worksheet to each 

computer (approx. 4 minutes) 

2.7.2. Stage 2 – Applications 

Task 1- Solve the requirements of the worksheet below: 

Worksheet: 

1. Create a document entitled Alternative forms of energy, save it on disk D, in the 

folder of your class. 

2. The document will be named Alternative forms of energy. Write you name on the left 

side of the bottom of the page, write the date on the right side of the bottom,  insert a 

logo (the logo must be created by you an must be in compliance with the subject 

http://www.energy-fundamentals.eu/15.htm
http://www.eoliene.eu/bazele-energiei-eoliene/ce-este-o-turbina-de-vant-si-cum-functioneaza.html
http://www.gandul.info/financiar/microhidrocentrala-solutia-ca-sa-fii-baiat-destept-la-tine-acasa-855046
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matter) in the left side of the header and then insert the page number on the right side 

of the header.   

3. Create a numbered list that will contain: 

A. Hydropower 

B. Solar Energy 

C. Wind Energy 

D. Geothermal energy 

E. Biomass energy 

4. By using Google Images, search for: 

- Hydraulic wheels for water mills; 

- Micro-power plants; 

- Pico-power plants; 

- Tidal power plants; 

- Installations which gather, store and further transmit the energy of the waves. 

At the end of the document create a list named Webography in which you will add the 

addresses of the webpages you took the pictures from. The images/pictures will  be 

placed under the list and they will be attreactively arranged. Insert the headline 

Hydropower by using WordArt, and then you format it so as the letters must be one 

under the other. 

5. Insert the headline Solar Energy by using WordArt, then a Smart Art chart which will 

include the following information:   

 

6. By using a search engine, search for the advantages and disadvantages of wind energy 

usage, then create a table with two columns, one listing the advantages mentioned 

above and the other listing the disadvantages. You will format the background and the 
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characters of each column, to differentiate them. Add a first line that will merge the 

cells, where you will write Wind energy. At the end of this document, in webography, 

add the page addresses where you took the information from. 

7. Create a chart which will illustrate the following:  

The geothermal systems in the US are divided as follows: 

• hydrothermal convection systems -10.5% 

• conductive transfer systems - 8.3% 

• systems with geo-pressured deposits- 81.2% 

8. By using the drawn objects, create the following diagram: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. By using a search engine, find a suitable picture to illustrate the systems based on 

biomass or biogas and insert it in the document. Add the address of the picture in the 

list of webography. 

 

The context for the implementation of the lesson: formal, in the informatics laboratory 

Objective:  

 To apply the theoretical concepts in solving different practical tasks.  

 To develop team work skills, as well as interpersonal skills 

Time available: 56 minutes  

Organization: pair work, individual work 

Procedure: The students are required to work individually or in pairs in order to solve the 

tasks of the worksheet.  2.7.3. Stage 3. Evaluation 

The teacher assesses the work of the students by using the marking scheme and the results of 

the evaluation will be announced in the following ICTclass.   

Marking scheme 

1. Name of the file 0.25p+ location 0.25p 

2. Name of the document 0.12p+header 0.38p+footer 0.25p 

3. Text+numbered list 0.25p 

4. Images 0.5p+adresses+forms+rotation+titlle+wordart+format 0.75p 

Geothermal power plants 

 

Geothermal water  

 

electricity 

 

 

DRY FLASH  BINARY CYCLED 

They use water at 

182
o
C 

They use steam from the 

geothermal spring  

They use water at 

200
o
C 
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5. Title+word art 0.25p+organisation chart/smart art1.25p 

6. Table with 2 columns-0.25p+advantages-.25p+disadvantages-0.25p+ table 

header+address-0.25p +format c+letter font format and background-0.25p 

7. The 16 elements of the diagram-2p 

8. Diagram+type+correct information+columns- 0.5p 

9. Image +address- 0.25p 

10. Granted points- 2 p 

 

Sources: 

http://www.ae3r-ploiesti.ro 

http://elth.ucv.ro/student1/Cursuri/Stan%20(Ivan)%20Felicia/Eficienta%20Energetica/eficienta%20ener

getica%20-%20suport%20curs-.pdf 

http://www.minind.ro/energie/STRATEGIA_energetica_actualizata.pdf 

http://arpee.org.ro/categorie/proiecte/ 

 

3.  English (combined with ecological education) 

3.1 Objectives:  

• To form and develop vocabulary related to environmental 

issues; 

• To develop the speaking skills of the students; 

• To develop the students’ creative abilities and the ability to 

work in teams.  

3.2 Time available: 50 minutes 

3.3 Students’ age:15-16 

3.4 Assumption: Students are already familiar with some of 

the lexical items introduced by the lessons. They are also 

aware of the environmental issues the world is confronting 

with and they can find sensible solutions to many of these 

problems. 

3.5. Materials and equipment: worksheets, pen and paper 

3.6 Methods and procedures: The unit is structured within two parts. The first part is meant 

to develop the students’ vocabulary related to environmental problems, the speaking skills 

and the reading comprehension abilities of the students. The second lesson aims at 

developing the writing skills and the ability to find solutions to problems.  

3.7.1  Strategy:  

Stage 1-   Lead in 

Objective: to introduce the topic of the lesson and some new vocabulary; 

Time available: 5 -10 minutes 

Organization: with the whole class 

Procedure: The teacher shows the students the pictures below and asks them to identify what 

environmental issue each one illustrates. A short discussion on what “environmental issues” 

http://www.ae3r-ploiesti.ro/
http://elth.ucv.ro/student1/Cursuri/Stan%20(Ivan)%20Felicia/Eficienta%20Energetica/eficienta%20energetica%20-%20suport%20curs-.pdf
http://elth.ucv.ro/student1/Cursuri/Stan%20(Ivan)%20Felicia/Eficienta%20Energetica/eficienta%20energetica%20-%20suport%20curs-.pdf
http://www.minind.ro/energie/STRATEGIA_energetica_actualizata.pdf
http://arpee.org.ro/categorie/proiecte/
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refer to and on the different types of major current environmental issues follows. 

Alternatively, the students can be required to describe the pictures.  

 
  

a) b) c) 

 

 

 

 

 

 

 

 

 

 

 

  

d) e) f) g) 

Definition of environmental issues: “Environmental issues are harmful effects of human 

activity on the biophysical environment”. 

Types of environmental issues illustrated above: climate change- c); pollution- g); 

environmental degradation- a); resource depletion – b); endangered species – f) genetically 

modified foods-e);  global warming-d) 

Stage 2 – Introducing/refreshing/developing vocabulary 

Objective: to introduce/ refresh/develop vocabulary related to environment 

Time available: 20 minutes 

Organization: first pair work, afterwards the checking is performed with the whole class. 

Procedure: 

Task 1.a) In pairs, the students are asked to form compound nouns by matching the words in 

the two columns. 

greenhouse   emissions 

endangered  layer 

global   fuels 

acid   fumes 

industrial   gases 

ozone   rain 

exhaust  sprays 

fossil   warming 

aerosol  species 

factory  gases 
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Solution: greenhouse gases, endangered species, global warming, acid rain, industrial 

waste, ozone layer, exhaust fumes, fossil fuels, aerosol sprays, factory emissions. 

 

1.b)  The students are required to build sentences of their own by using the compound nouns 

from exercise 1 and any of the following verbs: damage, cause, affect, pollute, generate, 

destroy, harm. 

 e.g. Industrial waste and sewage pollute rivers, lakes and oceans.  

 

Task 2 a)-  By working in pairs, the students are required to fill in the gaps with one of 

the words given below: 

 

degradation,   damage,   pay,   spills,   altered,   disasters,   sustainable,   threshold,   meet,   

pollutants 

 

Pollution is the 1)…………………. of natural environment by external substances introduced 

directly or indirectly. Human health, ecosystem quality and aquatic and terrestrial 

biodiversity may be affected and 2) …………..permanently by pollution. 

 

Pollution occurs when ecosystems cannot get rid of substances introduced into the 

environment. The critical 3) ………………. of its ability to naturally eliminate substances is 

compromised and the balance of the ecosystem is broken. 

 

The sources of pollution are numerous. The identification of these different 4) 

………………. and their effects on ecosystems is complex. They can come from natural 5) 

………………or the result of human activity, such as oil or poisonous 6) ………….., 

overuse of pesticides and other chemical substances, nuclear accidents. These can have 

terrible consequences on people and the planet where they live: destruction of the 

biodiversity, increased mortality of the human and animal species, destruction of natural 

habitat, damage caused to the quality of soil, water and air. 

 

Preventing pollution and protecting the environment necessitate the application of the 

principles of 7) …………………..development. We have to satisfy the needs of today 

without compromising the ability of future generations to 8) …………….. their needs. This 

means that we should remedy existing pollution, but also anticipate and prevent future 

pollution sources in order to protect the environment and public health. Any environmental 9) 

…………… must be punishable by law, and polluters should 10) 

……………….compensation for the damage caused to the environment. 

 

Solution: 1)- degradation; 2)- altered;  3)- threshold;  4)- pollutants; 5)- disasters; 6)- spills;  

7)- sustainable; 8)- meet; 9)-damage; 10)- pay.  

 

2.b) The students are required to read the text again in order to: 
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a) Explain what pollution is, according to the text;  

b) Find examples of different sources of pollution and think of other existing sources; 

c) Explain what sustainable development means, according to the text. 

 

Stage 3 – Further practice 

Objectives:  

 to give further practice to the newly acquired vocabulary; 

 to develop the speaking skills of the students;  

 to develop the creative and improvisational skills of the students.  

Time available: 20 minutes 

Procedure:  

Task 1. The students are required to complete the following sentences which explain the 

words.  

1. The panda, tiger and polar bear are …............................................ They are in danger 

to become extinct.  

2. Farmers use …............................ to kill insects.  

3. Deforestation is when you …........................................................................................... 

4. Factory smoke, chemical waste, cars and rubbish cause ….............................................  

5. Wind turbines and solar panels are …...........…................... sources of energy.  

6. Global warming and climate change are terms used for …............................................. 

7. Recycling bins are there for ............................................................................................ 

8. Organic food is food that is ............................................................................................ 

 

Solution: 1.- endangered species; 2.- pesticides; 3.- cut down forests in order to make the 

land available for other uses; 4. – pollution; 5.- renewable; 6.- the rise in the average 

temperature of the Earth’s climate systems; 7.- collecting materials such as paper, plastic, 

glass and metal in order to recycle them 8.- produced without using chemical substances such 

as pesticides and fertilizers.  

 

Task 2. Role play 

The students are required to role-play the following situation:  

Student A: You are very concerned about pollution and that is why you have an 

environmentally-friendly lifestyle. However, you have a brother/sister who does not care 

about the environment at all. He/she doesn’t do anything at home. She does never recycle, 

never waters the flowers, never feeds the pets around the house. He/she litters in the street, 

wastes a lot of energy as he/she never turns off his/her gadgets when he/she does not use 

them. You don’t like his/her behavior at all.  

Speak to him/her about the importance of environmental protection. 

 

Student B: You are a very negligent person who is not interested in environmental 

protection. You think global warming does not depend on you, and it cannot depend on only 

one person. You don’t care about plants and animals. You think selective waste collection 
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does not make any sense as other people don’t do it either. So you think one swallow does 

not make a summer. However, your brother/sister cares about nature so much. One day 

he/she starts arguing with you. Defend yourself. 

 

Project work. This activity can be done either as homework assignment or as part of a 

follow-up lesson.  

Working in groups, the students are required to design posters in order to illustrate their 

answers to the following questions: 

Is it important to do something for the environment? Why? 

What can you do to save the environment? 

 

 

Sources: 

 

http://www.myenglishpages.com/site_php_files/reading-pollution-environment-issues.php 

http://www.learnenglishfeelgood.com/vocabulary/esl-environmental-issues1.html 

http://busyteacher.org/8147-environment-basic-vocabulary.html 
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“Tudor Arghezi” High School, Craiova, ROMANIA 

 

Anca Gabriela Bărbulescu (Physics) 

Simona Mariana Rosu ( ICT) 

Maria Cristina Rotaru (English) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.myenglishpages.com/site_php_files/reading-pollution-environment-issues.php
http://www.learnenglishfeelgood.com/vocabulary/esl-environmental-issues1.html
http://busyteacher.org/8147-environment-basic-vocabulary.html
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Unit 26 

  Topic: Guadalquivir river 

Conceived by the Spanish partner 

 

 

Argument: We all know that water is one of the most important elements responsible for life 

on earth. This is due to the fact that three quarters of the human body consist of it and that 

two thirds of the earth's surface is covered by water. Thus, it is present everywhere. Water 

circulates through the land just as it does through the human body, transporting, dissolving, 

replenishing nutrients and organic matter, while carrying away waste material. Also in the 

body, it regulates the activities of fluids, lymph, cells, blood and glandular secretions. 

On the other hand, we have chosen the most important river in our region (Guadalquivir) as 

the topic of this didactic unit. This lets us work on the water in a cross-curricular way. 

1. Subject: Mathematics 

1.1 Objectives:   

 To learn how to read and understand  a water bill and understand how useful numbers are 

because they can transmit information in real contexts so students can see the importance  

of mathematics in daily life. 

 Be conscious of water as a scarce resource. 

 Reinforce the concept of percentage and the resolution of linear equations and systems of 

two equations with two unknowns. 

1.2 Time available: 2 hours 

1.3 Students’ age: 14-15 

1.4 Assumption: The students should already know : 

  Use of units in the International System. 

 Use of percentages 

 Resolution of linear equations and systems of two equations with two unknowns.  

1.5 Materials and equipment: Calculator and a water bill from home., 5 or 6 glasses of 1 

decilitre.   

1.6 Methods and procedures: learning by doing, experiment, debate 

1.7 Strategy:.  

1.7.1.Stage 1- (10 minutes) The teacher asks the following questions 

 Do you understand the water bill you have at home?  

 Do you know the company which brings you the water? 

 How many mathematical operations can you find in it?  

 Do you know what taxes are? 

 Try to calculate how much water is lost when a tap is dripping during a month. 

1.7.2. Stage 2 Applications  

Task 1- Draw a chart with the different parts of a water bill. 
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The context for the implementation of the lesson:  in the classroom 

Objectives:  

 To learn how to read and understand the water bill 

 To practice how to do a chart 

Time available: 20-25 minutes 

Organization: groups of 4 students 

Procedure: Each pair has to analize their water bills and answer the following questions. 

- What's the name of the company? 

- Where can you find the identification of this bill? 

- Which information about the user can you find? 

- How ofter do you receive the water bill? 

- What's the billing period? 

- How do you calculate the cubic metres which have been consumed? Can you turn them 

into litres?  

- Which fixed quantities are paid in the bill? 

- What's the daily consumption and where can you find it? 

-  Which kind of chart appears in the bill? What does it represent? 

-  How do you calculate the average daily consumption? 

- In the bill, the prices change according to the concept. Do a chart indicating the prices of 

each concept. In which concept do you have to pay more money? 

- Which taxes are applied to the sum of the fixed concepts plus the consumption? 

Next, the students discuss the answers. 

Suggested solution: It depends on the company who sends the bill. 

 

Task 2. Check if the calculations of the price of each part and the final price are correct. Then 

Write the percentages of the fixed expenses, the variables and the taxes of the final price. 

The context for the implementation of the lesson:  in the classroom 

Objectives:  

 To check if there are any mistakes when they calculate. 

 To use the calculator correctly. 

 To reinforce the concept of percentage. 

Time available: 35-40  minutes 

Organization: in pairs  

Procedure: In pairs, they have to distribute the activities and answer the following questions. 

- What's the water consumption? 

- What's the price of each cubic metre? 

- Check if there are some mistakes in the amount. 

- Check if the taxes are correct. 
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-  The amount of a water bill is 105 euros. Calculate how many cubic meters have been 

consumed. Take into account that the price of each cubic meter is 2’3 euro and that you 

have paid 25 euros for other concepts. Don't forget to include taxes. 

- Which percentages represent the fixed expenses, the variables and the taxes of the final 

price? 

- After that, each pair will show the answers to the rest of the classmates. 

Task 3- Calculate the average consumption of litres per day of each member in the house 

according to the information in the bill and compare with other countries. 

The context for the implementation of the lesson: In the classroom  

Objective: make the students aware (as the United Nations say) that water is a privilege for 

us because in some areas of the world it is something difficult to find.  

Time available: 10-15 minutes 

Organization:  individual work 

Procedure: The students have to alculate the average consumption of litres per day of each 

member in the house according to the information in the bill and compare with other 

countries paying attention to the chart. 

Task 4: Guess how much water and money is lost when a tap drips  

The context for the implementation of the lesson: in the classroom 

Objectives: 

 Foster good practice in water use and consumption.  

Time available: 20 minutes          

Organization: groups of 3-4 students               

Procedure: The teacher provides the students with the following information. “A tap which 

drips is equal to 35 euros a year”. Then, each group will have a glass (1 decilitre) and a clock. 

Each group  will open a tap only a little (in a way that one drop falls after another one) and 

will see how much time is spent until the glass is full of water. In the classroom, they will 

calculate the water loss and the money in a minute, an hour, a day, a month and a year. 

 

Water loss (litres)  minute  hour day month year price (€) 

Group 1       

Group 2       

Group 3       

 

2. Subject: Physics 

2.1 Objectives 

 To realize the importance of state of matter transition in the water cycle. 

 To get to know the structure of a water molecule and to understand its relation with 

anomalous water dilatation. 

 To express properly some water properties and its importance for the life in Earth. 

 To foment oral expression, imagination and creativity. 

2.2 Time available: 90 minutes 
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2.3 Students’ age:14-15 

 

2.4 Assumptions 

The learners know the states of matter, the kinetic-molecular theory and they can distinguish 

between atoms and molecules. 

They know the water cycle. 

2.5 Materials and equipment: Notebooks and pens, Laptops, tablets, smartphones, course 

books. 

2.6. Methods and procedures 

In this activity the learners should answer correctly the given questions, searching 

information, researching and raising new questions.  

2.7 Strategy 

2.7.1 Stage 1 

In each group of 4 students a spokesperson and three “curious researchers” are chosen. They 

are given a text as an introduction and different questions each 5 to 10 minutes (depending on 

the question’s complexity and difficulty) that they have to answer with the information they 

search. These are the questions. 

Time available: 15-20 minutes 

TEXT: Guadalquivir River is part of the water cycle in the Earth, where water is the only 

substance that can be naturally found in all three states of matter: solid, liquid and gas. 

Furthermore, the molecule structure of water lends some special properties to make possible 

life in our planet. 

QUESTIONS 

a) What is water? What is its importance for life? 

b) Where does river water come from? 

c) Draw a drop of water and a water molecule 

d) Have you drawn the drop spherical? Why? 

e) What is this molecule made of? 

f) Draw 10 water molecules in solid state, 10 in liquid stare and 10 in gas state. 

g) Why does solid water float on liquid water? Is it important? 

h) Is ice a heat insulating? Give some examples 

i) Water (pure substance) has some specific properties such as: melting point, boiling point 

and density. Explain each of them and show the different values for pure water. 

j) What is water specific heat? Why is the temperature change not big in the coast as in the 

inner lands? 

2.7.2 Stage 2 

The context for the implementation of the lesson:  formal/ indoors, in the classroom 

Time available: 60 minutes 

Organization: Groups of 4 students. In each group there is a spokesperson who goes to the 

different groups explaining what has “discovered” their group and answering the questions 

the other groups ask.  

Procedure: 
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After doing what is described in “stage 1”, the students have to write down questions that 

they think about related to the question suggested by the teacher; they have to ask these 

questions to the other groups. When the time is up, the spokesperson will change the group 

and will explain the answer their group considers as the right one and s/he will have to 

answer the questions asked by the other groups. 

Solution:It depends on the questions they have made. 

 

3.Subject: English  

3.1 Objectives:  

 To learn and use vocabulary related to landscape; 

 To practise oral skills; 

 To develop the skills of team work.  

3.2 Time available: 2 hours 

3.3 Students’ age: 14-15  

Students are able to prepare an oral presentation about a particular topic using resources such 

as the Internet.  

3.5.Materials and equipment: computers, mobile phones, worksheets, notebooks, etc 

3.6.Methods and procedures: The lesson will take place in the classroom. The aim of the 

first set of exercises is to introduce and practise some of the vocabulary. Then, in the second 

class, the students can use some of these words in an oral presentation they have to prepare in 

pairs. 

3.7 Strategy: 

3.7.1. Introducing and explaining new words 

Stage 1-   Warm up: (5 minutes) 

Objectives: 

 To see students' knowledge about Guadalquivir river; 

 To introduce the topic; 

 To practice oral skills. 

Organization: with the whole class. 

Time available 5 minutes 

Procedure: The teacher asks the students' a set of questions to introduce the topic.  

1. Answer the next questions. 

a) What's the name of this river? 
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b) What's the name of the main cities which this river flows through? 

c) Where is it born? 

Stage 2-   Word search 

Objectives: 

 to introduce new words related to the topic; 

 to practice the spelling of these new items; 

Organization: individual or in pairs 

Time available 5-10minutes 

Procedure: The students have to find a set of words in the word search  

 

 2. Find these words in the wordsearch 

 

Stage 3-   Definitons 

Objective: 

 to practice the meaning of some words which appear in a text in advance 

Organization: individual. 

Time available 10 minutes 

Procedure: The students have to find the correct word for each definition 

3. Find out which word belongs to its definition. 

Gulf    valley     swamp        river      plain     environment    reservoir      ocean       basin 

 

a) ______________ a wide, more or less flat, and relatively low region drained by a river 

system. 

b)___________the vast body of salt water that covers almost three-fourths of the earth's 

surface. 
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c) __________a portion of an ocean or sea partly enclosed by land. 

d)___________a natural stream of water flowing in a definite course. 

e) ___________an area of wet, spongy land. 

f) ___________a large, flat area of land not higher than nearby areas. 

g) ___________ a natural or artificial place where water is collected for use, supplying a 

community or region. 

h)____________the air, water, minerals, organisms, and all other external factors 

surrounding and affecting a given organism at any time. 

i) ____________an area of land drained by a river. 

 

Stage 4-   Reading-comprehension 

Objectives: 

 to be able to read and understand a text about a topic from Geography; 

Organization: individual  

Time available 20 minutes plus correction (5 minutes) 

Procedure: The students have to read a text on their own and answer the questions about it. 

 4. Read this text and answer the following questions 

Guadalquivir River, Spanish Río Guadalquivir, Arabic Wadi Al-Kabīr (“Great River”), 

major watercourse of southern Spain. Rising in the mountains of Jaén province, it flows in a 

generally westward direction for 408 miles (657 km), emptying into the Atlantic Ocean at 

Sanlúcar de Barrameda, on the Gulf of Cádiz. It drains an area of 22,318 square miles 

(57,803 square km). 

The Guadalquivir is among the longest rivers in Spain (along with the Ebro, the Tagus, and 

the Guadiana), and it has several distinctive characteristics. Its natural environment is one of 

the richest and most varied areas of plant and animal life in Europe. Its irrigative capacity, 

particularly in its wide and fertile plain, supports the rich agriculture of Andalusia, and 

engineering improvements have aided the industrialization of towns along its course. 

The Guadalquivir rises almost 5,250 feet (1,600 metres) above sea level, in southern Jaén 

province, to the north of the Sierra Nevada fronting the Mediterranean Sea. It then flows 

northward for about 30 miles (48 km), running through a narrow valley. After emerging from 

the reservoir of El Tranco de Beas, it follows a westerly and southwesterly trend for the 

remainder of its course. Between the cities of Andújar and Montoro, the river cuts a widening 

plain. After passing the city of Córdoba, the Guadalquivir irrigates the fruitful regions of 

Posadas and Lora del Río before reaching Sevilla. From there the river meanders lazily 

across a hot coastal plain, traversing the swamps of Las Marismas, the largest in Spain, 

before reaching its mouth at the eastern end of the Gulf of Cádiz. 

The drainage basin of the Guadalquivir encompasses one of the greatest floral resources of 

Europe, containing representatives of half of the continent’s species of plant life, together 

with nearly all those of the North African region. The surrounding mountains are covered 

largely by forests of pine and oak, but more than a third of the total surface is olive groves. In 

addition, cereals (wheat and barley) and viticulture support the regional agriculture. 
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Fauna is as varied as the plant life, with animals representing a great variety of European 

and North African species. In the mountains wild boar, goat, fallow deer, chamois, partridge, 

and many other animals are found, making the area one of the great European hunting 

regions. Fish, notably trout and barbels, are found throughout the Guadalquivir, its 

reservoirs, and its approximately 800 tributaries. Its main tributary, the Genil River, 

originates in the Sierra Nevada and flows into the Guadalquivir River at Palma del Río. 

Autor: Vicente Rodríguez. Enlace: http://www.britannica.com/place/Guadalquivir-... 

1. Who invented the name of the river? 

2. Where is it born? 

3. Where does it end? 

4. Which forests can you find in the mountains surrounding the river? 

5. Which animals are there in the area? 

 

Stage 5-   Oral presentation 

Objectives: 

 to practice oral skills in a second language 

 to be able to look for information on the Internet and choose the most important details to 

prepare a presentation about a particular river 

Organization: pairs. 

Time available If there is some time left in the first session the students can start to look for 

some information. If not, they have to prepare it at home. In the second session the students 

will present their projects.  

Procedure: The teacher will give the students some guidelines to help them with the project. 

 

 5. In pairs, use the Internet and look for a famous river you are interested in. After 

that, do a presentation about the river you chose. Use this outline as a guide. 

 Introduction (name of the river, area 

 Some cities the river flows through (include some information about them) 

 Why is the river important? Give some reasons. 

 Animals living in the area. 

 Type of vegetation in the area 

 Why did you choose this river? 

 

4. Subject: Biology and Geology 

4.1 Objectives: 

 To look up information  and to sum up 

 To use ICT. 

 To enhance the pair work. 

4.2 Time available: One session of 60 minutes.  

4.3 Students’ age:15-16 

4.4 Assumption: The students should already know (that) 

  Anatomical structures that fishes have. 

http://www.britannica.com/place/Guadalquivir-
http://www.britannica.com/place/Guadalquivir-
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 Differences between freshwater and seawater. 

 The meaning of : solutions, osmosis, ions 

4.5.Materials and equipment:  Computers, mobile phones, tablets, notebooks 

 

4.6 Methods and procedures:  look for information  and to sum up, compare and contrast. 

4.7 Strategy: 

The teacher makes a question and students find the answer in an investigation activity. 

Task 1 :  Find the answer in an investigation activity. 

Do fishes drink water in the Guadalquivir River?  

The context for the implementation of the lesson: formal/ indoors, classroom. 

Objectives: 

 To difference the mechanisms of osmoregulation in freshwater fish and marine fish. 

 To Know the concept of osmoregulation. 

 To appreciate the biodiversity. 

 To look for information  and to sum up 

 To use ICT. 

 To enhance pair work. 

Time available:  

To get students into pairs ( 5 minutes) 

To give students the activity ( 5 minutes)  

Pairs have to distribute their work ( 5 minutes)  

To look for information ( 30 minutes) 

To justify the answer ( 10 minutes) 

To email the answer to the teacher ( 5 minutes)  

Organization: pair work 

Procedure: The teacher asks the students “  Do fishes drink water in the Guadalquivir River?  

Students will find the solution and send an email to the teacher with the answer.  

Suggested solution:  

Osmoregulation is the active regulation of the osmotic pressure of an organism's body fluids 

to maintain the homeostasis of the organism's water content. 

 

FRESHWATER FISHES MARINE FISHES 

 BONY FISHES 

Their bodies are hypertonic and freshwater 

is hypotonic. 

Seawater is hypertonic. 

Passive gain of water across body surface 

and through gills. 

Passive loss of water through gills. They 

drink seawater almost constantly. 

Kidneys absorb salts and little water. Absorb water in the kidneys. 

Large amounts of hypotonic urine contain 

little salts. 

Scanty amount of isotonic urine contains 

some salts. Salts actively excreted by gills. 

 

https://en.wikipedia.org/wiki/Osmotic_pressure
https://en.wikipedia.org/wiki/Organism
https://en.wikipedia.org/wiki/Body_fluid
https://en.wikipedia.org/wiki/Homeostasis
https://en.wikipedia.org/wiki/Water
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https://www.google.es/search?hl=es&tbo=p&tbm=bks&q=inauthor:
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Unit 27 

  Topic: Light and life 

Conceived by the Spanish partner 

 

 

Argument: Light is essential to life on earth. Without it, there would be no photosynthesis, 

the process by which plants create and store sugars and, in turn, to be useful as food. Oxygen 

is, of course, a by-product of photosynthesis so light even allows us to breathe, be it 

indirectly. The light of the sun isn’t just needed by plants. We need it in order for our bodies 

to make vitamin D. 

What we most often think of, I suspect, when we consider light is that it allows us to see. This 

has made light a valuable tool for science. Telescopes, for example, capture and magnify 

light, making distant objects visible, and have made it possible for astronomers to study the 

planets in our own solar system, distant stars and even other galaxies. Isaac Newton was 

fascinated by light, and did several now well-known experiments with it, notably his 

experiments with refraction. Newton’s work on the spectrum (the colours that make up white 

light) paved the way for fields of science such as spectroscopy - looking at light broken apart 

into its component colours. Spectroscopy is used quite a lot by astronomers. Different 

elements absorb and reflect different wavelengths of light (equating to different colours), 

which makes spectroscopy a useful tool in determining the chemical make-up of distant stars. 

The development of fibre-optics – directing light along a thin cable - has revolutionised 

communications technology and been extremely useful in medicine. 

These are some of the reasons why we have chosen this as one of the topic for our didactic 

units. 

 

1. Subject: Mathematics 

Objectives:   

 To know some actions taken about energy saving. 

 To distinguish the cost of different kinds of light bulbs and to know the advantages of low 

energy light bulbs. 

 To work with algebraic expressions, percentages... 

 To be conscious of the necessity of consuming less energy at home due to the climate 

change. 

1.2 Time available: 2 hours 

1.3 Students’ age:14-15 

1.4 Assumption: The students should already know : 

 To use percentages 

 To use algebraic expressions. 

 Basic operations to calculate the cost and savings. 
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1.5 Materials and equipment: Calculator, some data about the number of light bulbs and the 

cost of electricity at home. 

1.6 Methods and procedures: reading, doing activities and presentation of results. 

1.7 Strategy:.  

1.7.1.Stage 1- (10 minutos) The teacher asks the students these questions. 

Do you know low energy light bulbs? 

Do you have some at home? 

Do you know how much electricity these bulbs need? 

And the incandescent light bullbs? 

1.7.2. Stage 2 Applications  

Task 1- Reading of a short text about some actions that have been taken to save energy and 

some arguments in favour of its use. Comprehension questions.  

The context for the implementation of the lesson:  in the classroom 

Objectives:  

 To value the impotance of taking actions in energy saving for not contributing to global 

warming.  

 To learn some arguments in favour of the use of low energy light bulbs. 

Time available: 50 minutes 

Organization: Individually 

Procedure: First, the students read the following text. 

Read this text: 

To reduce carbon dioxide emissions from your home, at the beginning of 2008 it was 

proposed to replace in one million incandescent light bulbs with low energy light bulbs in 

some regions of Spain. The aim was to collaborate to rereduce climate change from your 

house with a simple gesture. Thus, through the "Million bulbs challenge" a total of 100,000 

light bulbs were distributed freely to promote the progressive use of these devices. With 

initiatives like this, the Government hoped to encourage the replacement of traditional 

incandescent light bulbs with energy saving bulbs. Some advantages of using light bulbs 

could be: 

They last eight times more and provide the same light 

They can save up to 80% of the energy used by incandescent bulbs 

They use less electricity. 

They are "cold"; most of the energy they consume is transformed into light. 

Answer the following questions. 

1. If n stands for the number of hours a traditional bulb last, which of these expressions 

represent the length of a low energy light bulb? 

a) n/8 

b) 8n 

c) n + 8 

d) 8 – n 

2. What can we say about the energy saving in low energy light bulbs? 

a) They consumed 4/5 of the energy used by incandescent bulbs. 



TEACHER’S BOOK       VOLUME 2  2016 

 

This teacher’s book is part of the training Kit made as one of the intellectual outputs of the Erasmus+ project “Cross-Curricular 
Approaches to Mathematics & Sciences in Formal and Informal Contexts”  and it presents the work of a group of  teachers from project 

partner schools.This project has been funded with support from the European Commission. This publication reflects the views only of the 
authors, and the Commission cannot be held responsible for any use which may be made of the information. 

 

P
ag

e 1
1

3
 

b) They consume 20% more energy than incandescent light bulbs. 

c) They save 4/5 of the energy used by the incandescent bulbs. 

d) They save 20% of the energy used by the incandescent bulbs.  

 

3. The lighting for home costs 15% of the electricity bill. A family has paid 120 euros for the 

electricity. How much belongs to lighting? 

a) 20 euros 

b) 10 euros 

c) 18 euros 

d) 22 euros 

 

4. I have four traditional light bulbs in my room, with a total of 280W. If I replace them with 

low energy light bulbs and maintain the same light intensity and taking into account the 

following chart, how much money can I save? 

 

Traditional light 

bulb that has to be 

replaced 

Low energy light 

bulb with the 

same light 

intensity 

Savings in 

electricity while 

the light bulb 

works (euros) 

Savings in KWh 

while the light 

bulb works 

40 W 9 W 35 248 

60 W 11 W 55 392 

75 W 15 W 67 480 

100 W 20 W 90 640 

150 W 32 W 132 944 

 

a) 3 ·55 + 90 

b) 3 · 55 + 2 · 90 

c) 55 + 3 · 90 

d) There aren't any savings 

 

5. How can I save more electricity? Replacing a 100 W traditonal bulb of with a low energy 

light bulb of 20 W or with two bulbs of 9 W and 11 W? 

a) I save more with the 20 W light bulb 

b) I save the same 

c) I save more electricity with the bulbs of 9 W and 11 W 

d) I don't save anything with any of these changes. 

 

6. CO2 (carbon dioxide) is one of the greenhouse gases which causes the climate change. 

“When you save 1  KWh the atmosphere saves 1 kg of CO2 ”. If ten 75 W light bulbs are 

replaced, how many kg of CO2   can the atmosphere save? Justify your answer. 
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At the end, the students have to give the answers and they will be asked to bring the 

following information. 

 Number of light bulbs they have at home 

 Which type are they? 

 How much did you spend on electricity in the last bill? 

 If you don't have any or only a few low energy light bulbs, could you explain the reason 

why? 

Suggested solution: 1b; 2c; 3c; 4a; 5b; 6. 4800 kg of CO2 

Task 2. Correct and comment on the answers related to the text they read the previous 

day. Carry out a study about the expenses and savings at home.  

The context for the implementation of the lesson:  in the classroom 

Objectives:  

 To calculate the saving with data from their own homes. 

 To sum up the main causes for not replacing traditional bulbs with low energy ones. 

Time available: 60  minutes 

Organization: in pairs  

Procedure: In pairs, they have to do a comparative chart in which they will answer the next 

questions. 

a) How many bulbs you have at home? 

b) How many bulbs are traditional? 

c) How many are low energy light bulbs? 

d) What's the percentage of low energy light bulbs that you have at home? 

e) How much did you pay in your last bill? 

f) According to the data in the activities from the previous day, how much belongs to 

lighting? 

g) According to the savings described in the activities from the previous day, how much 

would you save if you replaced all the bulbs with low energy ones? 

h) How much CO2 the atmosphere would save? 

i) Do a brief chart describing the main reasons why you don't have low energy light bulbs at 

home. 

j) What would you say to convince your parents? 

Next, each pair will talk about the results of their work. 

1.7.3. Stage 3. Evaluation through further practice:  

Task 1. Explain the “light bulbs challenge”. 

Solution: It is an action taken by some communities in Spain. It consists in giving 100.000 

low energy light bulbs to encourage its progressive use at home. 

Task 2. Explain some of the arguments in favour of the use of low energy bulbs. 

Solution 

- They last eight times more and provide the same light. 

- They save up to 80 % of the energy used by the incandescent light bulbs. 

- Because of the savings in electricity. 

- They are “cold”: most of the energy they consume is transformed into light. 



TEACHER’S BOOK       VOLUME 2  2016 

 

This teacher’s book is part of the training Kit made as one of the intellectual outputs of the Erasmus+ project “Cross-Curricular 
Approaches to Mathematics & Sciences in Formal and Informal Contexts”  and it presents the work of a group of  teachers from project 

partner schools.This project has been funded with support from the European Commission. This publication reflects the views only of the 
authors, and the Commission cannot be held responsible for any use which may be made of the information. 

 

P
ag

e 1
1

5
 

Task 3. Which percentage belongs to lighting in an electricity bill? 

Solution: 15% 

Task 4.  How much can you save with a low energy bulb ? 

Solution: 80% 

Task 5: If we have a bill of 200 euros, how much belongs to lighting? How much would we 

save if we replaced them with low energy light bulbs? 

Solution: Lighting: 30 euros. Savings: 24 euros 

Task 6: How many kg of CO2 the atmosphere will save if we use a 9W low energy bulb. 

Moreover, this bulb saves 248 kwh during its lifetime.   

Solution: 248 kg of CO2 

Task 7: Imagine a town hall has saved 200 euros in lighting this year because it has replaced 

all the bulbs with low energy light bulbs. How much would it have paid if it had used 

traditional light bulbs? 

Solution: 250 euros 

 

2.Subject: English  

2.1 Objectives: 

 To investigate and discover how influential light is in our lives and in different cultures; 

 To learn and use vocabulary related to different moments of the day; 

 To practise oral skills; 

 To develop the skills of team work.  

2.2 Time available: 1 hours 

2.3 Students’ age:14-15 

2.4 Assumption:  

Students are able to search about a specific topic and talk about it in English in front of their 

classmates. 

2.5.Materials and equipment: computers, mobile phones, worksheets, , notebooks, etc 

2.6.Methods and procedures: The lesson will take place in the classroom. The aim of the 

first set of exercises is to introduce and practise some of the vocabulary. Then, the students 

have to look for some information on the Internet and they have to talk about that in the 

classroom. 

2.7 Strategy: 

2.7.1. Introducing and explaining new words 

Stage 1-   Warm up:  

Objectives: 

 to see students' knowledge about words related to parts of the day and light; 

 to introduce the topic in an atractive way in order to catch the students' attention; 

 to practice oral skills. 

Organization: with the whole class. 

Time available 5-10 minutes 

Procedure: The teacher will play the hangman with the students. Each of the students will 

say a letter. If they guess one of them, they can continue playing. 
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1. Hangman. Try to guess the next words. 

 

 

 

 

 

 

 

 

 

 

a) _ _ _ _ _ _      b) _ _ _ _      c) _ _ _ _ _ _ _    d) _ _ _ _   e) _ _ _ _ _ _ _ _ _  f) _ _ _ _ _ _ 

_ 

g) _ _ _ _ _ 

 

Answer key:   SUNSET DAWN  MORNING  NOON AFTERNOON EVENING  NIGHT 

 

Stage 2-   Word search 

Objectives: 

 to practice the meaning of these items; 

Organization: in pairs 

Time available 5-10minutes 

Procedure: The students have to do a crossword with the words introduced in the previouss 

activity  

 2. Do this crossword with the help of your partner. Pay attention to the definitions! 
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Stage 3-   Questions 

Objective: 

 To see students' knowledge about some cultural aspects related to time in different 

countries. 

 To practice oral skills. 

Organization: with the whole class. 

Time available 5 minutes 

Procedure: The teacher asks the students several questions orally. 

3. Let's discuss these questions. 

a) How many daylight hours are there in winter in Finland and in Spain? Are they the same? 

Why? 

b)Do you think that the number of daylight hours affect our way of life and daily routines? 

Stage 4 

Objectives: 

 to be able to look for information, summarize the main ideas and practice the students' 

oral skills. 

Organization: groups of 4 students. 

Time available 30 minutes 

Procedure: The students have to choose two countries from different parts of the world. 

Then, they have to look for information about the daylight hours they have in one or two of 

the seasons and how this influence people's way of life and daily routines. After getting this 

information, each group have to summarize and present this information orally to the rest of 

their classmates. 

 

4. Choose two countries from different parts of the world. Then, they look for 

information about the daylight hours they have in one or two of the seasons and how 

this influence people's way of life and daily routines. After getting this information, 

present this information orally to the rest of their classmates. 

 

3. Subject: Biology and Geology 

3.1 Objectives: 

 To know the eye as a sensory  organ. 

 To know  how human eye works. 

 To list the anatomy of the human eye. 

 To solve a clinical case. 

 To understand the concept that light is necessary for  photosynthesis. 

 To appreciate the biodiversity. 

 To make  intra-, inter- and transdisciplinary connections. 

 To look up information. 

3.2 Time available: Two  sessions of 60 minutes.  

3.3 Students’ age:14-15 

3.4 Assumption: The students should already know (that) 
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 The eyes are sensory organs. 

 Common vision problems. 

 Some parts of the eye’s anatomy. 

 Refraction and reflection. 

 Photosynthesis 

3.5.Materials and equipment: Computers, mobile phones, tablets,  notebooks, worksheets,  

multimedia presentation, laboratory equipment. 

3.6 Methods and procedures: learning by doing, experiment, study case 

3.7 Strategy: 

Task 1 : List the anatomy of the  human eye and draw it. 

The context for the implementation of the lesson: formal/ indoors, classroom. 

Objectives 

 To list the anatomy of the human eye. 

 To draw the human eye. 

 To look up information. 

Time available: 15 minutes. 

Organization: individual. 

Procedure:  The students will find the internal and external  anatomy of the human eye using  

computers, mobile phones or tablets  and they will draw it in their notebooks. 

Suggested solution:  
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Task 2 : How human eye works?  

The context for the implementation of the lesson: formal/ indoors, classroom. 

Objectives: 

 To know the eye as a sensory  organ. 

 To know  how human eye works. 

 To make  intra-, inter- and transdisciplinary connections. 

Time available: 20 minutes 

Organization: individual. 

Procedure: The teacher ask the students “ How can we see a candle ? “  The students will 

find the solution  of how the candle is seen in the eye using  computers, mobile phones or 

tablets  and draw it in their notebooks. 

Suggested solution :  

When the candle  is observed, it is first focused through the convex cornea and lens elements, 

forming an inverted image on the surface of the retina, a multi-layered membrane that 

contains millions of light-sensitive 

cells , cones and rods. 

Cones and rods detect the image and 

translate it into a series of electrical 

signals for transmission to the brain. 

Ironically, despite the fantastic, 

seemingly evolution-defying 

complexity of the human eye, it is 

merely a light collection device. It is 

the brain that actually “sees” i.e. 

takes the light and converts it into 

intelligible information upon which 

the rest of the brain can act. 
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Task 3 : Reflection or  refraction inside the eye? 

The context for the implementation of the lesson: formal/ indoors, classroom. 

Objectives 

 To know  how human eye works. 

 To make  intra-, inter- and transdisciplinary connections. 

 To look up information. 

Time available: 10 minutes. 

Organization: individual 

Procedure:  The teacher makes this question to the students “  Reflection or  refraction inside 

the eye?“ Students will find the answer and share with the group. 

Suggested solution:  Refraction is the phenomenon which makes image formation possible 

by the eye as well as by cameras and other systems of lenses.Most of that refraction in the 

eye takes place at the first surface, since the transition from the air into the cornea is the 

largest change in index of refraction which the light experiences. About 80% of the refraction 

occurs in the cornea and about 20% in the inner crystalline lens. 

Task 4 : Clinical case 

The context for the implementation of the lesson: formal/ indoors, classroom. 

Objectives 

 To know  how human eye works. 

 To make  intra-, inter- and transdisciplinary connections. 

 To look up information. 

Time available: 15 minutes. 

Organization: pair work. 

Procedure:  The students are given a worksheet with a clinical case. They will make a 

diagnosis and give a treatment. 

Clinical case: A student who is 12 years old has blurred vision of nearby objects. 

Suggested solution: Hyperopia, or farsightedness, is a refractive defect or error in visual 

focusing. Images are focused behind the retina so vision becomes blurred, especially up 

close. Hyperopia can easily be corrected by wearing glasses with converging lenses or 

contact lenses 

Task 5:  Importance of light in photosynthesis. 

Objectives: 

 To show experimentally that light is necessary for photosynthesis. 

 To understand the concept that light is necessary for  photosynthesis. 

The context for the implementation of the lesson: Sciences Lab 

Time available: 60 minutes. 

Organization: Groups of four students. 

Procedure: Students will make an experiment. They have to : 

 take notes of their observations. 

 take photos of the plant, leaves… 

 Write a final inference. 

http://hyperphysics.phy-astr.gsu.edu/hbase/geoopt/refr.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/eye.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/rfreye.html#c2
http://hyperphysics.phy-astr.gsu.edu/hbase/geoopt/imgfor.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/eyescal.html#c2
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/eyescal.html#c3
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 Materials: 

 Petri dish  -  A healthy potted plant 

 Forceps  -  Bunsen burner 

 Iodine   - Distilled water 

 Alcohol.  - Boiling tube 

Lab Procedure 

 Take a healthy potted plant and keep it in a dark place for 2-3 days, this de-starches 

the leaves. 

 Cut out two uniform strips of black paper. 

 Select a healthy de-starched leaf and cover a portion of the leaf on both sides using 

these two uniform pieces of black paper. 

 Fix both the ends of the black paper to the leaf using paper clips. 

 Now, place the potted plant in sunlight for a whole day. 

 Pluck the covered leaf in the late afternoon and remove the black paper from the leaf. 

 Take a beaker containing distilled water and place it over a hot plate and boil the 

water. 

 Put the experimental leaf into the boiling water and boil it for 5-10 minutes till the 

leaf becomes soft. 

 Remove the beaker from the hot plate and allow it to cool for some time. 

 Take another beaker containing distilled water and place it over the hot plate and boil 

it at about 60oC. 

 Pour some alcohol into a clean boiling tube. 

 Place the boiling tube in the beaker with water that is being boiled. 

 Remove the leaf from the beaker using a forceps. 

 Place the leaf in the boiling tube containing alcohol. 

 Keep the boiling tube in the beaker till the leaf becomes colourless. 

 Remove the leaf from the boiling tube using the forceps. 

 Dip the leaf in a beaker containing distilled water and wash it. 

 Now place the leaf in a Petri dish. 

 Using a dropper take few drops of iodine solution and pour this drop by drop on the 

leaf. 

 

 Precautions: 

 The experimental leaf should be healthy. 

 Clip the black paper carefully to the leaf, so that the covered portion does not receive 

any sunlight. 

 After boiling the leaf in the alcohol, it should be washed in water. 

Suggested solution :  

Observation :  

 After iodine treatment, the colour of the exposed portion of the leaf turns blue-black. 

 The colour of the unexposed portion of the leaf turns pale yellowish brown. 
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Inference: We know that starch is one of the end products of photosynthesis and our 

observation shows that only those areas of the leaf exposed to sunlight turned blue-black on 

contact with iodine. Since starch turns blue-black on contact with iodine, the portions of the 

leaf that turned blue-black indicates photosynthetic activity, while the unexposed portion 

shows the reverse. This clearly indicates that light is essential for photosynthesis. 

 

Sources: 

https://upload.wikimedia.org/wikipedia/commons/0/0c/Glaz.jpg 

http://amrita.olabs.co.in/ 

http://www.imo.es/en/pathology/hyperopia/ 

Image : https://quizlet.com/10949118/pd-eyes-flash-cards/ 

Image :   https://commons.wikimedia.org/wiki/File:1413_Structure_of_the_Eye.jpg 

 

4. Subject: Physics  

4.1. Objectives: 

 To understand reflection and refraction and to revise some concepts about geometry and 

mathematical proportions. 

 To learn how lenses work and to connect them with the eye. 

4.2.Time available: One  session of 60 minutes.  

4.3. Students’ age:14-15 

4.4. Assumptions: The students should already know (that) 

 Basic notions about life and its properties. An introduction is provided to revise basic 

concepts. 

4.5..Materials and equipment: Notebook, pen and materials used for the experiments. 

4.6. Methods and procedures: learning by doing, experiment, study case 

4.7 Strategy: 

4.7.1 Stage 1 

The context for the implementation of the lesson:  formal/ indoors, in the classroom/ 

sciences lab 

Time available: 15/20 minutes  

Organization: Groups of 4 students.  

Procedure 

The teacher will revise some concepts about light and its properties. It will be focused on its 

nature and speed in different contexts. This will be related to the concept of refraction and its 

lenses and the crystalline of the eye. 

Task 1: Read. 

The light can be seen as a form of energy that travels in straight lines in all directions. These 

lines are called rays of light (eg laser pointer), and when we talk about light, it refers to a 

series of light rays that travel in all directions (eg, a flashlight). 

The speed of light in air is 300,000km /h, in other transparent media such as water or glass is 

lower. 

http://amrita.olabs.co.in/?sub=79&brch=16&sim=126&cnt=1&lan=es-ES
http://www.imo.es/en/pathology/hyperopia/
https://quizlet.com/10949118/pd-eyes-flash-cards/
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The light can be classified according to their origin, we can say that there are two light 

sources: natural, sun and stars ; artificial: objects made by humans, like light bulbs. 

Properties of Light: 

Reflection: it is the phenomenon that occurs when, after striking an object, light changes its 

direction. Reflection always fulfills Snell's law. 

The incident, normal (imaginary straight line perpendicular to the surface at the point where 

the beam enters) and the reflected rays are in the same plane. 

The incidence angle and the reflection angle are equal. 

Refraction: The phenomenon that occurs when light strikes a surface and partly goes through 

the surface and spreads through the second plane.  

In the refraction: 

The incident, the normal and the refracted rays are in the same plane. 

The angle of incidence and the angle of refraction are related, depending on the propagation 

speed in each medium. 

 

 

Refraction has to do with the use of lenses (goggles, cameras, telescopes, etc. ). There are two 

types of lenses : 

 Convergent. They are thicker in the middle than at the ends and concentrate light rays 

 Divergent. They are thicker at the edges than at the center and they spread light rays . 

The crystalline is the lens of the eye that allows us to focus objects at different distances and 

it makes that modifying its curvature. 

 

4.7.1 Stage 2 

The context for the implementation of the lesson:  formal/ indoors, in the classroom/ 

sciences lab 

Time available: 40  minutes  
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Organization: Groups of 4 students.  

Procedure 

Now the teacher will explain the experiments that the students have to carry out. After that, 

they have to write in their notebooks what is observed in every experiment and the reasons 

why it happens. Moreover, they will draw an outline of what happens. 

To understand the properties of light, you will divide into groups of four and will do the 

following experiments. 

Task 2 

Experiment 1: Lenses and refraction. 

You need a glass, some water and a piece of paper in which we have to draw, for example, an 

arrow. We look at the drawing through the empty glass first and then, through the glass with 

water. We check if there are any changes in the perception of the drawing.  

Write in your notebook what is observed in every experiment and the reasons why it happens. 

Draw an outline of what happens. 

Experiment 2: Creation of a hologram. 

We need transparent plastic (it can be a CD cover, transparency sheets or any other 

transparent material), ruler, graph paper, pen, scissors or cutter, and transparent adhesive 

tape. 

Draw on paper a trapezoid of base 6 cm and 1 cm at the upper end, with a height of 3.5 cm (it 

can be larger by doubling or tripling measures). Cut it and it will serve as a mould. Then, 4 

plastic figures are trimmed and joined with tape, resulting in a pyramid. 

Put the inverted pyramid on a smartphone or tablet which play the next video. 

https://www.youtube.com/channel/UCywkw-AptjSsIQqrqNmRVgg standing. 

Write in your notebook what is observed in every experiment and the reasons why it happens. 

Draw an outline of what happens. 

Sources: 

 

Ciencias de la naturaleza. Grazalema. 2º ESO. Ed. Santillana 2003 

http://hipertextual.com/2014/02/refraccion-experimento-agua-flechas 

http://www.experimentoscaseros.info/2015/09/como-hacer-un-holograma-casero-para-el-movil-con-

caratula-cd.html 

https://www.youtube.com/channel/UCywkw-AptjSsIQqrqNmRVgg 

http://www.churnchurches.co.uk/science-missioner/the-importance-of-light.php 

 

Authors: 

I.E.S. "La Escribana" - Villaviciosa de Córdoba, SPAIN 

 

Virginia Ruiz García (Biology and Geology) 

Remedios Jurado Calero (Maths)  

Amalia Rísquez Arce (Physics and Chemistry) 

Alberto Segovia Alonso (English) 

 

https://www.youtube.com/channel/UCywkw-AptjSsIQqrqNmRVgg
http://hipertextual.com/2014/02/refraccion-experimento-agua-flechas
http://www.experimentoscaseros.info/2015/09/como-hacer-un-holograma-casero-para-el-movil-con-caratula-cd.html
http://www.experimentoscaseros.info/2015/09/como-hacer-un-holograma-casero-para-el-movil-con-caratula-cd.html
https://www.youtube.com/channel/UCywkw-AptjSsIQqrqNmRVgg
http://www.churnchurches.co.uk/science-missioner/the-importance-of-light.php
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Unit 28 

  Topic: Great discoveries  

Conceived by the Spanish partner 

 

Argument: We live in a technological age where there is often a misconception about the 

difference between science and technology and this is one of the sources of the question 

‘Why is this useful?’. We, perhaps, see things as useful only if they improve our lives in the 

short term: a bigger faster computer, a cure to cancer, a cheaper faster way to deliver 

electricity. 

Often what is missing in this picture is the science that goes on behind it. Scientific progress 

is not linear and not very predictable, and is not connected with technology in a straight-

forward manner. We know so little about the natural and physical world around us and 

science is a way to answer these questions one tiny step at at time. As scientists on a 

fundamental level, we increase, very slowly, the knowledge of the world, which is a beautiful 

and useful thing.  

All technology is based on science. And the way that science evolves to technology is always 

a variegated path. Without Thomson searching for fundamental components of atoms and 

discovering the electron, we wouldn’t have electronics. Without Tim Berners-Lee we 

wouldn’t have the internet communication we find so useful today. Thomson wasn’t looking 

at making a model cell phone and Tim Berners-Lee was a CERN physicist that was only 

concerned with sharing data between scientists at different places around the world. But look 

at the benefits. Even if you try to do directed research to build technology, the structure of 

science is such that ‘discoveries’ come from the most unexpected places. 

And this is, in part, one of the reasons to be fascinated with science and scientific discoveries. 

It’s a part of being human. Humans have the capacity to ask WHY? For this, we ha chosen 

“discoveries” as the topic for our third didactic unit. 

1. Subject: Mathematics 

If we study the behaviour of the results when we throw a coin or roll a dice, we can establish 

some mathematical principles of probability which have played an important role in the 

development of some sciences.In fact, the axiomatic of the calculation of the probability is 

based, practically, on the dice roll. This proves that the principles of sciences are simple in 

general. Although the rolls of the dice are random experiments, mathematics help us express 

in numbers how frequently some results can take place. We are going to experiment with the 

roll of one dice and then, with two. We will end with a betting game in which the prize will 

depend on  the probability of succeed.  

1.1 Objectives:   

 To measure the probability using an experiment. 

 To encourage teamwork. 

 To understand the concepts of probability, chance and definite, possible and impossible 

case and use them properly. 
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 To practise mental calculation with natural numbers. 

1.2 Time available: 2 hours 

1.3 Students’ age:14-15 

1.4 Assumption: The students should already know : 

 Paso de fracción a decimal y porcentaje 

1.5 Materials and equipment: desks, dices.                             

1.6 Methods and procedures: experiment, learning by doing, debate 

1.7 Strategy:.  

1.7.1.Stage 1- Introducction. The students are asked the following questions: 

a) Think about a game of chance in which you have to roll a dice and take notes of the 

result. Which are the possible results? If you had to bet for a result, which one would it 

be? 

b) Imagine you roll two dices instead of one and then, you sum both results. Which result 

can it be? Do all of them have the same probability? Which one would you bet for? The 

debate begins. 

 1.7.2  Stage 2 Applications  

Task 1: Quantify the probability through an experiment consisting in rolling a dice and 

taking notes of the result. 

The context for the implementation of the lesson: in the classroom 

 Objectives: To establish hypotheses or predictions of some random events and, after that, 

check if they are true. 

Time available: 20-25 minutes 

Organization: Pairs 

Procedure: A dice is given to each pair. Then, they will roll it 30 times and complete the 

following chart. 

 

 

POSSIBILITIES 

HIPÓTESIS 

If we roll it 30 

times, ¿how 

many times 

will this 

number 

appear? 

Results =  PROPORTION =  

 Results/number of rolls 

From our 

pair 

From the 

class 

From our 

pair 

From the class 

Fracction Decimal 

numbers  

1       

2       

3       

4       

5       

6       

 TOTAL 30  1 1 1 
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We analise the results and answer the next questions. Are there any differences 

between each pair's results and those from the whole classroom? Which ones are more 

correct? In which way do the number of times influence the results? If we rolled the dice a 

million times, which probability would each number have  to appear? With which word can 

we replace “proportion”? In how many ways can we express probability? 

Task 2: Quantify the probability through the experiment consisting in rolling two dices and 

summing the results. 

The context for the implementation of the lesson: in the classroom 

 Objectives: To establish hypotheses or predictions of random events and check if they are 

correct. 

Time available: 20-25 minutes 

Organization: Groups of 4 students. 

Procedure: Each group is given two dices and they will roll them 100 times at the same time. 

Each group is given two loaded dices and all the groups will complete the following chart. 
 

           Total 

1            

2            

3            

4            

5            

6            

7            

8            

9            

10            

11            

12            
 

After that, we comment on the results so that the students can see which numbers have 

more possibilities. What happened with the loaded dices? How did the teacher load the dices? 

Then, the teacher will talk about all the possibilities of this experiment and will explain the 

reason why the numbers 6, 7 and 8 appear more times. Then, the students complete the chart 

with the possible results from the roll of two dices. 
 

+ 1 2 3 4 5 6 

1       

2       

3       

4       

5       

6       
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Next, we analise the results and we answer the next question. Are there any 

differences between the results of the different groups? Then, they quantify the probabilities 

of each of the possible results of: In how many ways can we express probability?  They 

complete the chart. 

 

 Probability 

Fraction 

Probability 

Decimal numbers 

% 

Percentage 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

 

Task 3:  

The context for the implementation of the lesson: in the classroom 

Objectives: To apply what they have seen in a betting game. 

Time available: 20-25 minutes 

Procedure: One student will be the banking. Each student is given 100 € in the form of 5, 10 

and 20 €. Each colour represents a quantity in euros. Before rolling the dices and taking notes 

of the sum, each student  bets on the number he or she thinks will appear.The student with 

more money at the end will win the game.  

 

2.Subject: English  

2.1 Objectives: 

 To discover how influential discoveries are in our lives and in different cultures; 

 To learn and use vocabulary related to different inventions; 

 To improve students' ICT skills; 

 To develop students' creativity.  

2.2 Time available: 1 hour 

2.3 Students’ age:14-15 

2.4 Assumption:  

Students are able to use the Internet to look for information about different inventions and are 

also able to use a QR code application. 

2.5.Materials and equipment: mobile phones, worksheets, coloured pencils, etc 
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2.6.Methods and procedures: The lesson will take place in the classroom at the beginning. 

Here, the students will watch a video as an introduction. Then, the students will go out of the 

classroom to look for some QR codes which they need to do an activity. Finally, after 

correcting, they have to draw their own invention. 

2.7 Strategy: 

2.7.1. Introducing the topic 

Stage 1-   Warm up:  

Objectives: 

 to see some of the most important and influential inventions and discoveries; 

 to introduce the topic in an atractive way in order to catch the students' attention; 

Organization: with the whole class. 

Time available 5-10 minutes 

Procedure: The teacher will play a video about the most important inventions. 

1. Watch the next video!   https://www.youtube.com/watch?v=bNUfZ3_VkuE 

Stage 2-   Word search 

Objectives: 

 to use applications in the mobile phone to search information; 

 to know who created some inventions and when they were invented. 

Organization: in pairs 

Time available 30 minutes 

Procedure: The students have to go out of the classroom and look for some QR codes which 

are hung in the wall. The students are given a worksheet in which they have to fill in the 

missing information with the help of the QR codes. They will work in pairs. When they 

finish, they will come back to the classroom to check if their answers are correct. 

     2. Find the QR codes and complete the gaps. 

 

NAME OF INVENTOR INVENTION DATE  / 

CENTURY 

1. Marconi   

       2. ADHESIVE TAPE  

      3. Joseph Gayetty    

      4.  TRACTOR  

      5. Johann Vaaler.   

      6. TELEPHONE  

      7. John Montagu, the 4th Earl of Sandwich   

     8. THERMOMETER  

     9. Egyptians   

     10. DISHWASHER  

     11. Henry W. Seeley   

     12. COCA-COLA  

     13.Sylvester Howard Roper.   

https://www.youtube.com/watch?v=bNUfZ3_VkuE
http://www.enchantedlearning.com/inventors/indexr.shtml#Roper
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     14.  BASKETBALL  

     15. GAS MASK  

     16. JEANS  

     17. Joseph-Ignace Guillotin   

     18. ZIPPER  

     19. TRAFFIC SIGNAL  

     20. AIRPLANE  

 

ANSWER KEY 

 

NAME OF INVENTOR INVENTION DATE  / CENTURY 

       1.Marconi RADIO 1896 / 19th century 

       2. Richard G. Drew ADHESIVE TAPE 1923  / 20TH CENTURY 

      3. Joseph Gayetty  TOILET PAPER 1857 / 19th century 

      4. John Froehlich TRACTOR 1892  / 19th century 

      5. Johann Vaaler. PAPER CLIP 1899 or 1890 / 19th century 

     6.Alexander Graham Bell  TELEPHONE 1876 / 19th century 

      7. John Montagu, the 4th Earl 

of Sandwich 

SANDWICH About 1762/ 18th century 

     8.Galileo Galilei  THERMOMETER 1593 / 16th century 

     9. Egyptians SCISSORS 1500 BC 

     10. Josephine         Cochrane  DISHWASHER 1850 / 19th century 

     11. Henry W. Seeley ELECTRIC IRON 1882 /19th century 

     12. Dr. John Stith Pemberton COCA-COLA 1886 / 19th century 

     13.Sylvester Howard Roper. MOTORCYCLE 1867 /19th century 

     14.James Naismith BASKETBALL 1891 / 19th century 

     15. Garrett Augustus Morgan GAS MASK 1914 / 20th century 

    16.Levi Strauss  JEANS 19th century 

    17. Joseph-Ignace Guillotin GUILLOTINE 1792 / 18th century 

    18.Whitcomb L. Judson ZIPPER 1893 / 19th century 

    19. Garrett Augustus Morgan TRAFFIC SIGNAL 1923 / 20th century 

    20.The Wright brothers AIRPLANE 1903 / 20th century 

 

Stage 3-   Questions 

Objective: To develop students' creativity. 

Organization: with the whole class. 

Time available 20 minutes 

Procedure: The students have to think about an invention they would like to create and draw 

it on a piece of paper. 

3. Draw your own invention. 

http://www.enchantedlearning.com/inventors/indexr.shtml#Roper
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3. Subject: Chemistry 

3.1 Objectives: 

 To learn the concept and characteristics of chemical reactions. 

 To foster team work 

 To learn to be responsible in the laboratory. 

 To know the principles of pyrotechnics. 

3.2 Time available: 1  session (60 min) 

3.3 Students’ age:15-16 

3.4 Assumption:  

The students must know what chemical reactions, products and reagents are. Moreover, they 

have to know the difference between endothermic and exothermic and the values which 

affect the reaction speed. 

3.5.Materials and equipment: mortar, balance, spatula, potassium chlorate, sulfur, carbon, 

copper salt, strontium nitrate, iron salt and matches. 

3.6 Methods and procedures: 

The activity consists in making gunpowder and then set it on fire. This will help students 

learn what chemical reaction, reagents and products are. They will also check that the 

reaction rate increases if the reagents are pulverized. This is an exothermic reaction. 

3.7 Strategy: 

The teacher will explain the concepts reaction, reagents, products and endothermic and 

exothermic reactions. He or she will also explain what factors affect the reaction rate. 

After the theoretical explanation, students should read the history of gunpowder and its  

types. Then, they will make black powder and white powder (they can also add color 

additives and check the principles of fireworks). Finally, outdoors, they will use the powder 

to make drawings on the floor and set it on fire. 

3.7.1.Stage 2  

Task 1. Making gunpowder. 

The context for the implementation of the lesson: They will make the gunpowder in the 

laboratory and then, they will set it on fire outdoors. 

Objective : 

 To know the concept and characteristics of a chemical reaction. 

Time available: 60 minuts 

Organization: groups of 3 or 4 students 

Procedure: The same described in “strategy” 

GUNPOWDER 

Gunpowder is one of the most important inventions in the history of mankind and, although it 

has been used for destructive purposes, its commercial and industrial applications are very 

important. It has contributed to better economic exploitation of raw materials which would 

have been impossible before the nineteenth century. 

Gunpowder is a deflagrating substance (suddenly it burns with flame and without explosion) 

mainly used as detonator of missiles in firearms and with acoustic aims in fireworks. 
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The powder is a Chinese invention, which was probably invented by alchemists, who 

believed they could reach a higher spiritual state if they could change their inner being 

through the transition of  metals. They found gunpowder by mistake because what they really 

wanted was the elixir of eternal life (gunpowder in Chinese means "fire medicine"). During 

the Han dynasty or the ninth century an alchemist wrote a book called "The Book of kinship 

of the three" in which he warns about mixing some substances. This was one of the first texts 

with references to this product. The creation process was complicated and risky so that the 

alchemists had to add some liquid to minimize the risk of fire. In the eighth century, during 

the Tang Dynasty a formula for gunpowder had already been established. Chinese usually 

used black powder in order to create fireworks, using it in the most important celebrations 

and as a weapon to frighten their enemies. 

Besides the Chinese, there are sources they say that the true creators of gunpowder were the 

Arabs who mixed potassium nitrate with different types of substances. They applied that 

knowledge to create explosives and military items like firearms. Anyway, the powder was 

created between the seventh and ninth centuries. 

The powder is a combination of fuel (coal), an oxidizer (potassium nitrate) and sulfur, which 

allows a stable reaction. Carbon and oxygen form carbon dioxide. Potassium nitrate reacts 

with carbon and sulfur and they originate nitrogen and potassium sulfide. This, together with 

the gases of carbon dioxide, produce an expansion effect with propellant effect.  

 

TYPES OF GUNPOWDER 

Currently there are several types of powders, from black powder, with all its variants to flash 

powder, a great invention in the modern era: 

-BLACK POWDER: Black powder is the most famous one. Originally gunpowder was 

invented in China, especially for the fireworks. Its reaction is faster than that of white 

powder, but not as fast as flash powder. 

If  we change the composition of black powder it can be used as a load of old guns, rockets.... 

 -FLASH GUNPOWDER: Flash gunpowder was invented in order to make a huge flash for 

cameras. This powder is currently used for firecrackers, small rockets, fountains ... The flash 

powder is silver.  Aluminum creates that colour and is applied in small particles to obtain 

flash powder.  

-WHITE POWDER: The white powder is not currently used. Its compound is simple. 

Formerly it was  used to make a small path of 500 meters approximately that led to tons of 

black powder which detonated depending on castles or watchtowers. 

The white powder is very slow and easy to do.   

 

COMPOSITION OF THE DIFFERENT TYPES OF GUNPOWDER 

-BLACK GUNPOWDER: -70% potassium nitrate 

-20% Charcoal 

-10% Sulfur powder 

-FLASH POWDER: It is similar to black powder but it has a 10% coal and 10% of very fine 

and small turnings (almost like dust) of aluminum.  
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-WHITE POWDER: -60% of potassium chlorate 

-18% White sugar. 

-12% Sulfur 

You can add salt of different chemical elements to the powder. When you burn the 

gunpowder, its colour changes, for example: 

BLUE: Copper chloride, or copper salt. 

GREEN: barium nitrate. 

RED: Strontium nitrate. 

YELLOW: Iron. 

WHITE: Magnesium. 

  

MAKING GUNPOWDER 

We will make black powder and white powder to see the difference between them when we 

burn them. 

Ingredients: 

For black powder: 

7.5 g of potassium nitrate or potassium chlorate 

1.5 g Carbon 

1 g of sulfur 

For white powder: 

7 g of potassium chlorate 

1.8 g sugar 

1.2 g of sulfur 

Procedure 

We weigh each of the ingredients since the quality of the powder depends on the proportion 

of the ingredients. In a mortar, we introduce the nitrate and grind it to make a fine powder. 

Then we add the other reagents and mix carefully. To obtain several colours, we have to add 

different salts depending on the colour we want. 

 

4. Subject: Biology and Geology 

4.1 Objectives: 

 To extract fingerprints. 

 To identify the murderer’s fingerprints. 

 To learn the different fingerprints in humans. 

 To  know qualitative analysis methods. 

 To  Know the time of death. 

 To appreciate the importance of scientific tests in police investigations. 

 To discover new job opportunities 

4.2 Time available: 60 minutes. 

4.3 Students’ age:14-15 

4.4 Assumption: The students should already know: 

 Nutrients such as : starch, glucose…  
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 Humans have fingerprints. 

 Body temperature. 

 Laboratory equipment. 

 Indicators. 

4.5.Materials and equipment: Laboratory equipment, notebooks, calculator  

4.6 Methods and procedures: learning by doing, experiment, study case 

4.7 Strategy: Who kill the headmaster? 

          

Students find the headmaster laying on the floor. He was murdered. They have to 

identify the murderer by doing different analysis. 

         Teacher give the students one forensic report that is written  by the teacher. 

“Corpse of 63-year-old man is found dead near the stairs of entry to the science laboratory, 

stretched mouth below and with evident signs of violence. After autopsy they find costal 

contusions, responsible for the vomit found in the scene of the crime, and strong blow in the 

left occipìtal with abundant bled and partial loss of encephalic mass. The quantity of blood 

found in the crime scene is not sufficient to produce the death for bleeding to death. The 

rectal temperature of the corpse was of 35ºC to the 12.10 a.m. of February 24, 2016.” 

  

Task 1: Fingerprint 

         Resources: http://sciencespot.net/Media/FrnsScience/fingerprintbasicscard.pdf 

According to criminal investigators, fingerprints follow 3 fundamental principles:  A 

fingerprint is an individual characteristic; no two people have been found with the exact same 

fingerprint pattern. A fingerprint pattern will remain unchanged for the life of an individual; 

however, the print itself may change due to permanent scars and diseases.Fingerprints have 

general characteristic ridge patterns that allow them to be systematically identified.  

Fingerprint evidence plays a crucial role in criminal investigations.Since a person’s 

fingerprints are unique and do not change during the course of their life, they can be used to 

quickly and efficiently confirm or disprove a person’s identity. 

Fingerprint classes: 

Arches: Ridges enter on one side and exit 

on the other side. 

 

 
Loops: Ridges enter on one side and  exit 

on the same side 

 
Whorls :   Consists of circles, more than 

one loop, or a mixture of pattern types. 

 

http://sciencespot.net/Media/FrnsScience/fingerprintbasicscard.pdf
http://sciencespot.net/Media/FrnsScience/fingerprintbasicscard.pdf
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The context for the implementation of the lesson: formal/ indoors, science laboratory. 

Objectives: 

 To extract fingerprints. 

 To identify the murderer’s fingerprints. 

 To learn the different fingerprints in humans.  

Time available: 15 minutes. 

Organization: 15 students. Groups of five students. 

Procedure:   Students extract fingerprints from a glass. 

Laboratory equipment 

 Active coal 

 Powder of talc 

 Brush 

 Magnifying glass  

Procedure:  

- To visualize the fingerprints students dust with graphite powder or active coal when the 

surface is clear. If the surface is dark we use powder of talc. 

- Eliminate the remaining coal or powder of talc. 

- Take a bit of sellotape and put it on the fingerprint to extract it. 

- Beat the sellotape  with the fingerprint on your notebook. 

- -Observe with the magnifying glass the fingerprint and identify the  fingerprint class: 

whorls, spiral or arch. 

 Suggested solution: In this task the fingerprints that students extracted were loops. 

Task 2: Stomach contents:Determine the presence of  starch and glucose  in the vomit 

sample. 

 Objectives: 

 To learn qualitative analysis methods. 

 To determine the presence of glucose. 

 To determine the presence of starch. 

Time available : 35 minutes 

Organization : Groups of five students. 

Procedure :   

Indicators can be used to perform qualitative analyses which are designed to 

determine the type (quality) of an unknown substance being tested . we will do only 

qualitative tests. 

What is glucose? 

The glucose is a simple carbohydrate, and is the simplest unit of energy for  plants 

and animals. Structurally, the glucose is a sugar of six carbons that has an aldehyde in an end 

in its linear form. Food that we eat eventually turns, or is synthesized, across a series of 

metabolic reactions, in glucose, which is used or stored as energy. Plants take advantage of 

the energy of the Sun and synthesize glucose across the process of photosynthesis. 
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Benedict's solution (Fehling's solution) is used to test for simple sugars such as 

glucose. It is a clear blue solution which is a combination of copper sulfate, sodium citrate, 

and sodium carbonate. In the presence of simple sugars, the blue solution changes color to 

green, yellow, and brick-red, depending on the amount of sugar. 

The students have to follow the instructions for identifying the presence of glucose. 

They take notes of the result in their notebooks. 

Laboratory equipment 

 Test tubes.   - Pipettes.  - Vomit sample. 

 Test tube rack.   - Wood tong 

 Bunsen burner              - Benedict’s solution (Fehling's solution) 

 Take the vomit sample and add 5 ml with the pippet in a test tube. 

 Add 2 ml of Benedict’s solution. 

 Take the test tube with the wood tong.  

 Carefully heat the test tube in the Bunsen Burner. 

 Note any color change. If sugar is in the  solution will turn green, yellow, or brick-red, 

depending on sugar concentration. 

Suggested solution: The vomit sample changes color to green, yellow, and brick-red, 

depending on the amount of sugar.Then, the vomit sample has glucose. 

What is starch?  

Starch, a white, granular, organic chemical that is produced by all green plants. Starch is a 

soft, white, tasteless powder that is insoluble in cold water, alcohol, or other solvents. The 

basic chemical formula of the starch molecule is (C6H10O5)n. Starch is a polysaccharide 

comprising glucose monomers joined in α 1,4 linkages. The simplest form of starch is the 

linear polymer amylose; amylopectin is the branched form. 

Lugol’s Iodine (IKI) test for the presence of starch: Iodine dissolved in an aqueous solution 

of potassium iodide - reacts with starch producing a deep blue-black color. This reaction is 

the result of the formation of polyiodide chains from the reaction of starch and iodine. The 

amylose, or straight chain portion of starch, causes the dark blue/black color. The 

amylopectin, or branched portion of starch, causes the formation of an orange/yellow hue. 

Procedure:  The students have to follow the instructions for identifying the presence of 

starch. They take notes of the result in their notebooks. 

Laboratory equipment 

 Test tubes.   - Pipettes.  - Vomit sample. 

 Test tube rack.   - Lugol’s Iodine. 

 Take the vomit sample and add 5 ml with the pippet in a test tube. 

 Add 10 drops of Lugol’s Iodine to the test tube. 

 Note any color change. If starch is in the solution, it will turn dark blue/black color 

Suggested solution: The vomit sample changes color  to  dark blue/black color. Then, the 

vomit sample has starch. 

 Task 3: The time of death. 

Objectives: 

 To know the time of death. 

http://global.britannica.com/science/starch/images-videos/Wheat-starch-granules-stained-with-iodine/127439
http://global.britannica.com/science/water
http://global.britannica.com/science/water
http://global.britannica.com/topic/chemical-formula
http://global.britannica.com/topic/chemical-formula
http://global.britannica.com/science/polysaccharide
http://global.britannica.com/science/polysaccharide
http://global.britannica.com/science/glucose
http://global.britannica.com/science/glucose
http://global.britannica.com/science/amylopectin
http://global.britannica.com/science/amylopectin
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 To substitute a number into an expression. 

 To use the sexagesimal system. 

Time available: 10 minutes 

Organization : Individual. 

Procedure : Students must read the forensic report and get the temperature that they 

substitute into the given  formula. 

The temperature of corpses get down until it’s equal to the ambient temperature after 

24 hours. It depends on several parameters: if the corpse is dressed, nake, outdoors … 

To facilitate the calculation of the hour of the death we will use the formula proposed 

by Ross.The result would be the number of hours since the cooling began. In the formula  the 

rectal temperature of the corpse expressed in centigrade degrees is used. 

10 (37 – rectal temperature) / 8 = Hours. 

Suggested solution: The forensic report said “ The rectal temperature of the corpse was  

35ºC at  12.10 a.m. of  February 24, 2016.”   

 10 (37 – rectal temperature) / 8 = Hours 

10 (37 –35 ) / 8 = Hours ; 10 ( 2) / 8 = 2.5 hours ;  2 hours and 30 minutes.  

The headmaster was killed at 09:40 am.  

          

 

Sources: 

 

http://mundopirotecnia.blogspot.com.es/p/polvora.html 

http://historiaybiografias.com/la_polvora/ 

http://historiade.jimdo.com/inventos/historia-de-la-polvora/ 

http://www.batanga.com/curiosidades/3996/grandes-inventos-la-polvora 

http://www.monografias.com/trabajos94/polvora/polvora.shtml#ixzz412PGuH3O 

http://whyscience.co.uk/contributors/sylvia-mclain-discoveries-come-from-the-most-unexpected-

places.html 

 

 

Authors: 

 I.E.S. "La Escribana" - Villaviciosa de Córdoba, SPAIN 

 

Virginia Ruiz García (Biology and Geology) 

Celia Iruela Bellón (Maths) 

Amalia Rísquez Arce (Physics and Chemistry) 

Francisco Javier Carmona Morales and  Alberto Segovia Alonso (English) 

 

 

 

 

 

http://mundopirotecnia.blogspot.com.es/p/polvora.html
http://historiaybiografias.com/la_polvora/
http://historiade.jimdo.com/inventos/historia-de-la-polvora/
http://www.batanga.com/curiosidades/3996/grandes-inventos-la-polvora
http://www.monografias.com/trabajos94/polvora/polvora.shtml#ixzz412PGuH3O
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Unit 29 

  Topic: Rocks and monuments  
Conceived by the Spanish partner 

 

Argument: As we all know, everybody agrees on the importance of our cultural heritage. 

That is the reason why this topic appears in many subjects at school. An important example 

of this cultural heritage can be seen in different monuments around us. This is also connected 

to scientific subjects when, for example, we want to study the composition of the rocks that 

form them. For this reason, we are going to teach this topic in a cross-curricular way using 

four different points of view (Biology and Geology, English, Maths and Physics and 

Chemistry). 

 

1. Subject: Biology and Geology 

1.1 Objectives: 

 To appreciate the diversity of rocks. 

 To know the types of rocks in some monuments in Córdoba ( Spain) 

 To differentiate the main rocks. 

 To discover new job opportunities. 

1.2 Time available: 60 minutes. 

1.3 Students’ age:15-16 

1.4 Assumption: The students should already know: 

 The rock cycle. 

 Main differences between: sedimentary, igneous and metamorphic rocks. 

 Rock uses.  

1.5.Materials and equipment: Computers, mobile phones, tablets, notebooks, worksheets,  

multimedia presentation, laboratory equipment.  

1.6 Methods and procedures: learning by doing, 

discovering, looking for information 

1.7 Strategy:  

Task 1: The rock cycle 

Objectives: 

 To review the the rock cycle 

The context for the implementation of the lesson: 

formal/ indoors, classroom 

Time available: 10 minutes 

Organization: Individual 

Procedure: Students should  draw and name the 

different parts of the rock cycle. 

Suggested solution: 
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Task 2: Monuments in your city 

Objectives: 

 To know some historical monuments in their city. 

 To differentiate rocks in monuments. 

 To appreciate the architecture. 

The context for the implementation of the lesson: formal/ indoors, classroom 

Time available: 15 minutes 

Organization: Individual 

Procedure:  Students are given some pics of some monuments from Cordoba ( Spain). They 

fill in the chart. 

Suggested solution: 

 

MONUMENT MONUMENT MONUMENT 

 

  
 

 

Name: The Roman Bridge Name: San Lorenzo Church Name: Mosque- Cathedral of 

Cordoba 

Types of rocks: 

Limestome 

Types of rocks: 

biocalcarenite, grey limestome 

nodular limestome 

Types of rocks: columns made 

by marble; limestone 

 

Task 3: Monuments around the world  

Objectives: 

 To know some historical monuments in their city. 

 To differentiate rocks in monuments. 

 To appreciate the architecture. 

The context for the implementation of the lesson: formal/ indoors, classroom 

Time available: 15 minutes 

Organization: Individual 

Procedure:  Students are given some pics of some monuments around the World. 

They fill in the chart. 
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Suggested solution: 

 

MONUMENT MONUMENT MONUMENT MONUMENT 

    
Name:TAJ MAHAL  Name:  THE GREAT 

WALL 

Name: THE 

PARTHENON 

Name:  SPHINX OF 

GIZA 

Types of rock: 

White Marble 

(metamorphic rock). 

Grey, Red and Yellow 

Sandstone 

(sedimentary rocks). 

Semiprecious stones 

such as agate, 

turquoise, lapis-azuli, 

coral, onyx, cat's eye, 

jade and blood stone.  

Types of rock: 

Granite (Igneous rock), 

marble (Metamorphic 

rock), limestone 

(Sedimentary rock), 

and shale 

(Sedimentary rock) 

Types of rock: 

Marble (Metamorphic 

rock) 

Types of rock: 

limestone 

 

 

Task 4: Biodegradation of cultural heritage  

Objectives: 

 To know micro and macro organisms involved in the biodeterioration processes of 

monuments made of rocks. 

 To appreciate the biodiversity. 

The context for the implementation of the lesson: formal/ indoors, classroom 

Time available: 20 minutes. 

Organization: In pairs. 

Procedure: Students answer these questions using their mobiles phones, computers. 

a) Which are the organisms involved in the biodeterioration processes in monuments made of 

rocks? 

b) Write the main processes produced by organisms in monuments. 

Suggested solution: 

Which are the organisms involved in the biodeterioration processes in monuments made 

of rocks? 

 Microorganisms, Lichens, Actinomycetes and Fungi,Lower Plants and Weeds, 

Arthropodes, Avifauna ( pigeons and crows), Diptera. 

Write the main processes produced by organisms in monuments. 

http://academic.brooklyn.cuny.edu/geology/grocha/monument/marble.html
http://academic.brooklyn.cuny.edu/geology/grocha/monument/sandston.html
http://academic.brooklyn.cuny.edu/geology/grocha/monument/granite.html
http://academic.brooklyn.cuny.edu/geology/grocha/monument/marble.html
http://academic.brooklyn.cuny.edu/geology/grocha/monument/limeston.html
http://academic.brooklyn.cuny.edu/geology/grocha/monument/shale.html
http://academic.brooklyn.cuny.edu/geology/grocha/monument/marble.html
http://academic.brooklyn.cuny.edu/geology/grocha/monument/limeston.html
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 The main consequence of their metabolic activity, such as the excretion of enzymes, 

inorganic and organic acids and of complex forming substances, is the dissolution of minerals 

of the substratum. Moreover, the growth and the swelling of some vegetative structures (e.g.: 

roots and lichenic thalli) induce physical stresses and mechanical breaks. 

 

Sources: 

 

1. “Contribución al estudio litológico de los materiales empleados en monumentos de Córdoba de 

distintas épocas.” J. BARRIOS-NEIRA, L. MONTEALEGRE, M. NIETO, J. PALMA. 

2. Biodegradation of Cultural Heritage: Decay Mechanisms and Control Piero TianoCNR - Centro di 

studio sulle "Cause Deperimento e Metodi Conservazione Opere d'Arte", Via G.Capponi 9, 50121 

Firenze, Italy. 

 

2.Subject: English  

2.1 Objectives: 

To investigate and discover important monuments from different cultures and countries; 

To learn and use vocabulary related to tourism, monuments and what they are made of 

(rocks, minerals...) 

To practise oral skills; 

To develop the skills of team work.  

2.2 Time available: 1 hours 

2.3 Form of students: 3rd ESO students (14-15 years old) 

2.4 Assumption:  

Students are able to search about a specific topic and talk about it in English in front of their 

classmates. 

2.5.Materials and equipment: computers, mobile phones, worksheets, , notebooks, etc 

2.6.Methods and procedures: The lesson will take place in the classroom. The aim of the 

first set of exercises is to introduce and practise some of the vocabulary. Then, the students 

have to look for some information on the Internet and they have to talk about that in the 

classroom. 

2.7 Strategy: 

2.7.1. Introducing new vocabulary 

Stage 1-   Warm up:  

Objectives: 

 to see students' knowledge about words related to rocks, minerals and monuments; 

 to introduce the topic in an atractive way in order to catch the students' attention; 

 to practice oral skills. 

Organization: with the whole class. 

Time available 5-10 minutes 

Procedure: The teacher will play Pictionary with the students. Each of the students will be 

shown a word (and its meaning). Then, they have to draw it on the whiteboard. The student 
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who guesses the answer can draw the next word. If the students can't guess the word, the 

teacher will provide them with the scrambled letters. The words are the following. 

 

RUIN -  CATHEDRAL-   PYRAMID – LIMESTONE - TEMPLE – OPERA HOUSE – 

LIGHTHOUSE – REEF – TOMB – CAVE – CASTLE – MARBLE – GRANITE – CORAL - 

RAINFOREST 

 

1. Pictionary. Pay attention to your classmates' drawings an guess the word! 

 

Stage 2-   Classification of words 

Objectives: 

 to classify the new words according to their 

meanings; 

Organization: in pairs 

Time available 5-10minutes 

Procedure: The students have to divide the group 

of the previous words in three different categories 

(“Rocks and minerals”, “Landscape”, 

“Monuments”) 

 

2. Classify these words in the correct category. 

 

RUIN -  CATHEDRAL-   PYRAMID – LIMESTONE - TEMPLE – OPERA HOUSE – 

LIGHTHOUSE – REEF – TOMB – CAVE – CASTLE – MARBLE – GRANITE – CORAL 

- RAINFOREST 

 

ROCKS AND MINERALS LANDSCAPE MONUMENTS 

 

 

 

 

 

  

 

 

Stage 3-   Questions 

Objective: 

 To use the vocabulary they have learned in a project. 

 To practice oral skills and to be able to do a presentation in front of their classmates. 

 To use ICT 

Organization: individual. 

Time available 40 minutes 
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Procedure: The teacher tells the students they have to prepare a presentation about a 

particular place they would like to visit. He or she will provide the students with an outline. 

3. PROJECT. You wil talk about a place you would like to visit and explain the reasons 

why. Don't forget to include some of the words you have learned and try to connect 

them with the sites or monuments you would like to see. 

    

-WHERE WOULD YOU LIKE TO TRAVEL? 

1. Where is it? 

2. How many people live there? 

3. Which language is spoken? 

4. Talk about 6 interesting places (at least). Explain if they are landscape features or 

monuments. In this case, investigate and find out which materials they are made of (type 

of rock or mineral). 

5. Why would you like to travel there? 

 

3. Subject: Mathematics 

TOPIC:  Applications of geometry to the measure of monuments  

Argument: With this unit we want our students solve real trigonometry problems, with data 

from their own measures. We will try to measure the cultural monuments of our village 

(Villaviciosa) to connect the village's history to Mathematics.  As a result, we will motivate 

them. 

3.1 Objectives:  

 Make a device to measure angles. 

 Design strategies that help, using the theodolite, measure distances and angles. 

 Solve problems with real data and measured by the students.  

 Analyze the results obtained by the different groups.  

 Know the cultural heritage of their own village. 

3.2 Time available: 2 hours 

3.3 Students’ age:15-16 

3.4 Assumption: The students should already know (that) : 

 Thales' theorem 

 Trigonometric ratios of acute angles 

 Calculation of relative and absolute error 

 Calculate the average of a group of measures. 

3.6 Methods and procedures: learning by doing, experiment, study case, debate 

3.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts: 

3.7.2. Stage 2 Applications  

Task 1-  Making a device to measure angles.  

The context for the implementation of the lesson: in the classroom 

Materials and equipment: metre of angles, pen, two nuts and glue. 

Time available: 20-25 minutes 

Organization: groups of 3 students 
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Procedure: The students are told what a metre of angles is, what we are going to use it for 

and the elaboration process. 

Task 2. Do a presentation about the two most important monuments. Include some 

historical information about them. 

The context for the implementation of the lesson: in the classroom 

Objectives:  

 Be in contact with the cultural heritage of their village. 

Time available: 20 minutes 

Organization: groups of 3 students  

Task 3- Measure angles and distances in San José church. 

The context for the implementation of the lesson: outdoors activities 

Objective:  

 Design strategies to measure distances and angles using the theodolite. 

 Solve problems with real data. 

Time available: 50 minutes 

Organization: groups of three students 

Materials and equipment: metre of angles, metre, cinta métrica y calculator 

Procedure:  

 

1. Each group of students have to measure their height and the length of their shade using a 

metre. Then, they have to fill in this chart. 

2. After measuring the shade of the church with the metre and with the average of the 

coefficient of proportionality, they calculate the height of the church.  

3. The teacher give the students the height of the church and ask them to calculate the 

relative and the absolute error. 

4. With the previous date they have to calculate the measure of the elevation angle of the sun. 

Then, they check it with the metre they made. 

 

Task 4: Measure of angles and distances in “Nuestra Señora de Villaviciosa” 

Hermitage. 

The context for the implementation of the lesson: outdoor activities 

Objectives: 

 Design strategies to measure distances and angles using the metre of angles.  

 Solve problems with real data. 

Time available: 50 minutes           

Organization: groups of three students                             

Procedure: The students are reminded of the double observation in trigonometry and they 

are asked to measure and calculate the height of this hermitage according to this method. 

Name of the students Height Shade Coefficient 
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Task 5: Analysis of the results 

The context for the implementation of the lesson: in the classroom 

Objectives: 

 Analyze the results obtained by each group and the others as well. 

 Make students see how usefuk mathematics are. 

Time available: 50 minutes           

Organization: group work                            

  

Procedure:  

1. Each group will expose their work and results and they will explain the steps they 

followed to get them. 

2. They will discuss about the errors they committed and analyze their causes. 

3. They will calculate the average of all their measures in order to obtain a final result. 

 

4. Subject: Chemistry 

4.1 Objectives: 

 To understand what acid rain is and its effects on rocks. 

 To learn basic concepts of inorganic formulation.. 

 To foster teamwork. 

 To foster responsibility in laboratory. 

 To make critical analysis of the effects of acid rain nowadays and possible solutions. 

4.2 Time available: 1  session (60 min) 

4.3 Students’ age:15-16 

4.4 Assumption:  

Students must know what a chemical reaction is and that the concentration of the solutions 

affects the reaction speed . They also have to know to develop solutions of different 

concentrations. 

4.5.Materials and equipment: pen, paper, pipette, flasks,  concentrated sulfuric acid, 

marble, limestone, stopwatch . 

4.6 Methods and procedures: Students will check how acid rain affects monuments made 

with rocks. In the end, they will look for information about different solutions to the so-called  

"mal de la piedra" (rock disease).  

4.7 Strategy: 

Students will read a text on acid rain ,the compounds that produces it and its effect on 

limestones. Then, they will do a laboratory practice to check the effect of acid rain on 

limestone using the inorganic formulation. Finally, in small groups, the students will do a 

critical analysis of the effects and solutions to the problem of acid rain. 

ACTIVITY 1:  Read the text. 

Acid rain is formed when the humidity in the air is combined with nitrogen oxide, sulfur 

dioxide and sulfur trioxide produced by factories, power plants and vehicles that burn coal or 

petroleum products containing sulfur. When these gases interact with the rainwater, they 
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form nitric acid, sulfurous acid and sulfuric acid. Finally, these chemicals fall to earth 

together with precipitation, forming acid rain. 

The air pollutants that create acid rain can travel long distances, thanks to the wind, for 

hundreds or thousands of kilometers before precipitating in the form of dew, rain, drizzle, 

hail, snow, fog or mist. When precipitation occurs, it may cause environmental deterioration. 

Rain typically has a pH of about 5.65 (slightly acidic), due to the presence of atmospheric 

CO2, which forms carbonic acid, H2CO3. We talk about acid rain if it has a pH less than 5 

and can reach the pH of vinegar (pH 3), values which are reached in the air when one or 

more of the gases mentioned are present. 

4.7.1. Stage 2 –  

Task 1. Rocks and acid rain. 

The context for the implementation of the lesson: In the classroom.  

Objective : 

Understand what acid rain is and its effects on rocks. 

Time available: 10 minutes 

Organization: groups of 3 or 4 

Procedure: Students will read a text about acid rain, the compounds that produce it and its 

effects on limestones. 

Consequences on buildings. 

The buildings, mainly built by calcareous rocks (limestone and marble) and rocks 

cemented by carbonates (sandstones and others) are particularly sensitive to acid rain. 

The calcium carbonate of all these rocks is attacked by acids, and it turns into a plaster 

called sulfin, which is not only more soluble and therefore more easily washed away, but also 

has more volume. Because of this, it acts as a wedge on the stone, increasing its destruction 

by mechanical erosion. This produces a surface decomposition of the stone in the form of 

peels, grit and detachment of the outer layers. As a result, this produces wear and sculptural 

relief forms and polychrome loss and even detachment parts, which can cause mechanical 

instability and serious damage to such buildings. This is known as "rock disease". 

  

CaCO3 + H2SO4                     Ca SO4 + CO2 + H2O 

 

This stone disease is especially significant when it affects famous statues and monuments, 

including the Acropolis in Athens or artistic treasures in Italy and Spain . All these and many 

other places have accelerated its decline in the last 30 years. We have to take into account 

that they had been preserved in very good condition for centuries. Furthermore, other 

metallic materials used in construction corrode faster if the rain is acid . 

Acid rain has different effects on human health , ecosystems , the artistic heritage of our 

societies , agricultural production and the resulting economic costs that these changes entail. 

  Read the text and answer the following questions. 

1. What's the "mal de la piedra"  (“rock disease”)? 

2. Which are the main sources of pollution for the formation of acid rain? 

3. What is the chemical reaction that takes place in acid rain? 
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Task 2. Experimental verification of the effect of acid rain on rocks 

The context for the implementation of the lesson:  In the laboratory  

Objectives :  

 To check the effects of acid rain on rocks in a laboratory. 

 To learn basic concepts of inorganic formulation. 

 To foster teamwork. 

 To  foster responsibility in laboratory. 

Time available: 30 minutes 

Organization: groups de 3 or 4 

Procedure: Students will work in the laboratory to check the actual effect of acid rain on 

limestone  using the inorganic formulation. 

Activity 2: In the laboratory, the students will check how acids affect marble. 

We will prepare three solutions of sulfuric acid ( or hydrochloric acid ) with concentrations of 

1molar, 5 molar and 10 molar. Then, we will add a couple of drops from each solution to 

three pieces of marble and will see what happens. 

1. Write what you see and the chemical reaction that is produced. 

2. Write the relationship between the concentration of the solutions and the time the reaction 

occurs. 

Task 3. Critical analysis of actions we can take to solve the problems caused by acid 

rain in the world. 

The context for the implementation of the lesson: In the classroom, using computers and 

mobile phones.  

Objective :  

 Analyze and talk about the effects of acid rain nowadays and its possible solutions.  

Time available: 20 minutes 

Organization: groups of 3 or 4 

Procedure: In small groups, the students will do a critical analysis about the effects and 

solutions to the problem of acid rain. 

Activity 3: Find information about the consequences of acid rain and the solutions that have 

been given throughout history. With two classmates , write a critical analysis and expose it in 

front  of the class. 

Sources: 

http://pendientedemigracion.ucm.es/info/diciex/proyectos/agua/contaminacion_aerea.html 

https://es.wikipedia.org/wiki/Lluvia_%C3%A1cida 

 

Authors: 

 I.E.S. "La Escribana" - Villaviciosa de Córdoba, SPAIN 

 

Virginia Ruiz García (Biology and Geology) 

Celia Iruela Bellón (Maths) 

Amalia Rísquez Arce (Physics and Chemistry) 

Alberto Segovia Alonso (English) 

http://pendientedemigracion.ucm.es/info/diciex/proyectos/agua/contaminacion_aerea.html
https://es.wikipedia.org/wiki/Lluvia_ácida
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Unit 30 

  Topic: Amusement park 

Conceived by the Spanish partner 

 

 

Argument: All the teachers know that learning takes place in an easier way when the 

students are motivated. This is one of the reasons why we have chosen the topic of 

“amusement parks” for our unit 5. This is a topic in which we can also work in a cross-

curricular way. From the point of view of biology, our students can learn some of the 

biological effects of some of the attractions and some important concepts related to them. 

From the point of view of maths, they should calculate the expenses of the park of their 

dreams, taking into account some mathematical contents. In English, they should create the 

park of their dreams and, at the same time, they will improve their oral and written skills as 

long as their creativiy. 

 

1. Subject: Biology and Geology 

1.1 Objectives: 

 To describe the effects of the amusement rides in human body. 

 To relate the different effects and how they produce. 

 To observe how students feel before and after the ride. 

 To take pulse.  

 To use the appropriate units. 

 To know some injuries. 

 To list anatomy. 

 To learn biology in the amusement park. 

1.2 Time available: 60 minutes. 

1.3 Students’ age:14-15 

1.4 Assumption: The students should already know: 

    Interaction in humans. 

    Nervous System 

    Endocrine System 

    Locomotor System 

1.5.Materials and equipment: watch,worksheet, pen/pencil. mobile phones.  

1.6 Methods and procedures: learning by doing, experiment, study case 

1.7 Strategy:  

Spending one day in the amusement park is a great idea for students for learning many things 

related to physiology.  
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Task 1: Roller coaster  

Roller coaster, white-knuckle, high-speed rides, are found 

at amusement parks and other tourist attractions all over the 

world. A ride on a roller coaster is a high-velocity trip to 

dizzying heights, and while for many this means fun, the 

experience of a roller coaster places the human body in an 

unusual situation, and can have both physical and 

psychological effects. 

Objectives: 

 To describe the effects of the amusement rides in human body. 

 To relate the different effects and how they produce. 

 To take the pulse. 

 To use  appropriate units. 

The context for the implementation of the lesson: outdoor 

Time available: 30 minutes 

Organization: Individual 

Procedure: Students  describe what they feel before and after the ride. Students fill the chart 

and answer some questions. 

a) Is your pulse rate higher or lower after the ride? Justify your answer. 

b) Describe the parts of the nervous system that are  involved  in changing your heart rate. 

c) List the symptoms that you feel. 

RIDE PULSE RATE SYMPTOMS 

 BEFORE AFTER BEFORE 

Roller Coaster    

 

Suggested solution: 

Is your pulse rate higher or lower after the ride?  

Riding a roller coaster can set in motion a speeding up of the heart. German researchers, 

reporting at the American Heart Association's Scientific Sessions 2005, declared that heart-

rate increase occurred in many individuals riding roller coasters. Researchers believe this 

increased heart-rate is a result of psychological stress, triggered by fear of the roller-coaster, 

as well as the G-forces acting on riders.  

Describe the parts of the nervous system that are  involved  in  changing your heart 

rate. 

Sympathetic and parasympathetic nerves carry efferent (motor) signals to the heart and 

afferent signals to the brain for reflex functions.  Parasympathetic nerves slow heart rate 

through the release of acetylcholine.  Sympathetic nerves accelerate heart rate and force of 

contraction through the release of epinephrine and norepinephrine from nerve terminals and 

the adrenal glands.   
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List the symptoms that you feel. 

Students will feel similar symptoms but we can’t forget that this depends on how they feel 

after the ride. Some symptoms will be : dry mouth, cold hands/feet ,upset stomach, dizziness, 

enlarged eye pupils, fast breathing, tense muscles,trembling,stomach butterflies, unable to 

move, sweaty hands, etc. 

Sources: 

http://www.ehow.com/info_8173258_effects-body-riding-roller-coasters.html 

http://www.datasci.com/solutions/cardiovascular/heart-rate-variability 

 

Task 2:  Bumper car and whiplash  

Objectives: 

 To know a common injury in a  bumper car.  

 To describe the whiplash. 

 To list anatomy. 

Bumper car 

Bumper car is a small, car like electric vehicle with an 

encircling rubber bumper that one maneuvers around an 

enclosed arena while purposely bumping other vehicles.  

The context for the implementation of the lesson:outdoor. 

Time available: 30 minutes 

Organization: Individual.      

Procedure:  Students investigate about bumper car crash. 

“ You are driving your bumper car and suddenly you are 

struck from behind” 

a) What will happen to your neck? Draw all the movements that your neck will do. 

b) List all structures that would be injured. 

c) Find out  common symptoms and treatment. 

Suggested solution:    

What will happen to your neck? Draw all the movements that your neck will do. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ehow.com/info_8173258_effects-body-riding-roller-coasters.html
http://www.datasci.com/solutions/cardiovascular/heart-rate-variability
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- List all structures that will be injured. 
 

MUSCLES BONES LIGAMENTS AND 

DISC 

NERVES JOINT 

-The superficial muscles, 

such as sternocleidomastoid 

or trapezius. 

- Deeper muscles, such as 

splenius, semispinalis, 

longissimus, scalenes, and 

longus. 

-The deepest neck muscles, 

the multifidus muscles. 

-The cervical 

vertebrae ( C1-

C7) 

. The main ligaments 

below the axis include 

the anterior and 

posterior longitudinal, 

capsular, interspinous, 

and supraspinous 

ligaments and the 

ligamentum flavum. 

- Discs from C2-C7. 

- Dorsal root 

ganglion and dorsal 

root. 

-Cervical 

facet joints. 

 

- Find out  common symptoms whiplash and treatment. 
 

COMMON SYMPTOMS 

● Neck pain and stiffness 

● Tenderness over the neck muscles 

● Reduced and painful neck movements 

● Headaches  

● Dizziness 

● Vertigo 

● Anxiety ( long term whiplash) 

 

 

Sources: 

 http://www.nhs.uk/Conditions/Whiplash/Pages/Introduction.aspx 

Siegmund, Gunter P. , Winkelstein, Beth A. , Ivancic, Paul C. , Svensson, Mats Y. and Vasavada, 

Anita(2009) 'The Anatomy and Biomechanics of Acute and Chronic Whiplash Injury', Traffic Injury 

Prevention, 10: 2, 101 — 112 

 

2.Subject: English  

2.1 Objectives: 

 To investigate and discover some cultural references from different cultures and 

countries; 

 To learn and use vocabulary related to them parks and attractions. 

 To practise oral skills; 

 To develop the skills of team work.  

2.2 Time available: 2 hours 

2.3 Students’ age:14-15 

2.4 Assumption:  

Students are able to search about a specific topic and talk about it in English in front of their 

classmates. 

TREATMENT 

 It's better to move your neck rather than 

keep it still using a neck brace or collar. 

 Painkillers, such as paracetamol and non-

steroidal anti-inflammatory drugs (NSAIDs), 

such as ibuprofen, can be used to help 

relieve the pain. 

 Physiotherapy 

http://www.nhs.uk/conditions/neck-pain/Pages/Introduction.aspx
http://www.nhs.uk/conditions/Headache/Pages/Introduction.aspx
http://www.nhs.uk/Conditions/Whiplash/Pages/Introduction.aspx
http://www.nhs.uk/conditions/Painkillers-paracetamol/Pages/Introduction.aspx
http://www.nhs.uk/conditions/anti-inflammatories-non-steroidal/Pages/Introduction.aspx
http://www.nhs.uk/conditions/anti-inflammatories-non-steroidal/Pages/Introduction.aspx
http://www.nhs.uk/conditions/Painkillers-ibuprofen/Pages/Introduction.aspx
http://www.nhs.uk/conditions/Physiotherapy/Pages/Introduction.aspx
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2.5.Materials and equipment: computers, mobile phones, worksheets, notebooks,  

cardboard, etc 

2.6.Methods and procedures: The lesson will take place in the classroom. The aim of the 

first set of exercises is to introduce and practise some of the vocabulary. Then, the students 

have to look for some information on the Internet and they have to talk about that in the 

classroom. 

2.7 Strategy: 

2.7.1. Introducing the topic. 

Stage 1-   Warm up:  

Objectives: 

 to see students' knowledge about theme parks and attractions; 

 to introduce the topic in an atractive way in order to catch the students' attention; 

 to practice oral skills. 

Organization: with the whole class. 

Time available 5-10 minutes 

Procedure: The teacher will show the students a very short video about some attractions and, 

after that , he or she will ask them some questions to make them speak for a while. 

1. Watch the following video. Pay attention. 

https://www.youtube.com/watch?v=OjoyjbEu2oM 

2. Answer the following questions orally. 

a) What's the name of this attraction? 

b) Have you ever ridden on it? 

c) What did you feel when you rode on it? 

d)Which theme parks have you visited? Do you remember the names of some of the 

attractions? 

Stage 2-   Learning vocabulary 

Objectives: 

 to learn words related to different attractions in a theme park; 

 to be able to look for specific information on the Internet; 

 to foster pair work 

Organization: in pairs 

Time available 40 minutes 

Procedure: The students have to visit a webpage in which they can find a list of amusement 

rides. They have to choose one and try to look for information about it. The aim is to do a 

short presentation of 2 minutes in which they have to show some pictures of it and explain 

how it works. 

3. With the mobile phone or the laptop, click on this webpage. 

4. Now, in pairs, choose an attraction and look for information about it on the internet. 

You have to show it to your classmates so prepare a short presentation (2 minutes) about it. 

Include some pictures and information. You don't need to prepare any document. 

https://en.wikipedia.org/wiki/List_of_amusement_rides 

 

https://www.youtube.com/watch?v=OjoyjbEu2oM
https://en.wikipedia.org/wiki/List_of_amusement_rides
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Stage 3-   Learning vocabulary. 

Objectives: 

 to learn words related to symptoms produced by some amusement rides and their 

treatment; 

 to foster pair work. 

Organization: in pairs 

Time available 5 minutes 

Procedure: The teacher will give the students some expressions and words they have to learn 

in Biology. Then, he or she will provide them with the definitions. The aim of the activity is 

to match the words with its corresponding meaning. After that, they have to divide these 

words in two categories (Symptoms and treatment). 

5. Match these words with their definitions. 

Headache - Stiffness  -  Dizziness  -  Vertigo  -  Painkiller  -  Anxiety  -  Physiotherapy 

 

a) _______________________rigid or firm 

b)________________a pain located in the head 

c)________________having a sensation of things going round and round 

d)________________a sense of overwhelming fear or dread often with acute physical 

symptoms, as palpitations and sweating. 

e)________________a disordered condition in which one feels oneself or one's surroundings 

whirling about 

f)_________________something, as a drug or treatment, that relieves pain 

g)_________________therapy performed on a person's body to restore its natural ability, as 

exercises to strengthen an injured limb. 

6. Now, divide the words of the previous exercise in these two categories. 

SYMPTOMS TREATMENT 

 

 

 

 

 

 

Stage 4-   Project 

Objectives: 

 To use the vocabulary they have previously learned. 

 To practice oral skills and to be able to do a brochure of a theme park. 

 To use ICT 

Organization: groups of three. 

Time available 50 minutes 

Procedure: The teacher tells the students they have to prepare a brochure (with the computer 

or in a cardboard) about a theme park. They have to invent the theme park and the attractions. 
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7. PROJECT. Imagine you are the owner of an important theme park. In groups of three, 

create a brochure about it with its corresponding attractions. Include attractive pictures, and 

information about each of the attractions. You have some examples. 

 

 

http://www.skyscrapercity.com/showthread.php?t=1052809&page=2 

 

 

http://www.telegraph.co.uk/culture/film/film-news/10968097/Inside-the-Jurassic-World-

theme-park-brochure.html 

 

http://www.skyscrapercity.com/showthread.php?t=1052809&page=2
http://www.telegraph.co.uk/culture/film/film-news/10968097/Inside-the-Jurassic-World-theme-park-brochure.html
http://www.telegraph.co.uk/culture/film/film-news/10968097/Inside-the-Jurassic-World-theme-park-brochure.html
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3. Subject: Mathematics 

Argument:With this unit we would like to demonstrate that you can teach Maths in the 

classroom in a different and fun way, making students able to resolve situations of everyday 

life. They should design the amusement park of their dreams but with a series of requirements. 

They have a budget of 500,000 € and some ground. They should include a number of 

attractions like shops, cafes, toilets or roads. They will calculate its cost. They will estimate 

the number of visitors and the price tickets. 

3.1 Objectives:  

 To creative a contextualised learning situation close to the students in order to catch their 

attention and encouraging their participation. 

 To design a series of activities to make students aware of how useful Maths are in daily 

life. 

 To learn to use a spreadsheet. 

3.2 Time available: 3 hours 

3.3 Students’ age:14-15 

3.4 Assumption: The students should already know (that) : 

 To use a spreadsheet 

 To know the concepts of area and perimeter. 

 To calculate percentages. 

3.5. Methods and procedures: learning by doing, study case, debate 

3.6.1.Stage 1- The teacher goes through some previously acquired theoretical concepts: 

3.6.2. Stage 2 Applications  

Task 1- To design the park 

The context for the implementation of the lesson: in the classroom 

Materials and equipment: Grid paper. 

Time available: 20-25 minutes 

Organization: groups of 3 students 

Procedure: The students are given some grid paper. They have to design an amusement park 

and decide the type of attractions they want, including cafés, toilets parking lots, shops and 

some paths connecting all the places (appendix 1). They will colour each of them of a different 

colour. They will do a chart in which they will indicate how many square metres each place 

has. They will calculate the perimeter of the park as well. 

Task 2. To calculate the cost of the opening of the park (for one day, one week and one year) 

The context for the implementation of the lesson: in the classroom 

Time available: 20 minutes 

Organization: groups of three students 

Procedure: With the help of the appendix 2 and a spreadsheet , they will calculate the cost per 

day, per week and per year. 

Task 3- Calculate the cost of the tickets and the income  

The context for the implementation of the lesson: in the clasroom 

Time available: 50 minutes 

Organization: groups of 3 students 
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Materials: computers 

Procedure: The students are given three possibilities (appendix 3) and they have to choose. 

Then, they have to calculate the number of daily visitors in the first month and their 

corresponding income. Finally, they will have to find out the benefits taking into account the 

costs and the income. Which are the benefits at the end of the year? How much money is left 

in the bank at the end of the year? 

Task 4: make improvements in the park 

The context for the implementation of the lesson: in the classroom 

Time available: 50 minutes  

Organization: groups of three students  

Procedure: At the beginning of the second season it was decided to reinvest 40% of what is 

left in the bank to make improvements in the park. For example in advertising. The students 

have to surf the Internet and find out how much they will spend on advertising through radio, 

television or internet brochures. Depending on the information sought and knowing that 

brochures will increase daily visitors 10%, radio 15%, television 25% and internet 28%, they 

will choose which type of advertising and the benefits obtained in this second year. 

Task 5: Analysis of the results.  

The context for the implementation of the lesson: in the classroom 

Time available: 50 minutes  

Organization: group work 

Procedure:  

 Each group will present their work and results and they will explain what they did. 

 The students will discuss the mistakes made and analize their causes. 
 

Appendix 1 

SURFACE  

Attractions Type 

A (big wheel) 

 

Attractions type B 

(circus, train, 

castle...) 

 

Café Shop Toilets 

 

Bin 

12 cm
2
 6 cm

2
 4 cm

2
 4 cm

2
 2 cm

2
 1 cm

2
 

 

Appendix 2 

Item Cost  

Attractions type A(big wheel) 50.000 €/unit 

Attractions type B (circus, train... 25.000 €/unit 

Streets 40 €/square 

Shop, café 4.000 €/unit 

Toilets 1.000 €/unit 

Bin 50 €/unit 

Trees 200 €/unit 

Lake 50 €/square 
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Staff cost Running Costs  Nº units 

Total costs 

per day 

Atractions type A  40 €/day 50 €/day   

Attractions type B 30 €/day 30 €/day   

Café 30  20 €/day   

Shop 20 10 €/day   

Toilets 5 5 €/day   

Bin 31,5 €/week 4 €/day   

Trees 91,25 €/year    

Lake 50 €/m2    

 

 

Appendix 3   

Ticket 1 Ticket 2 Ticket 3 

20 €/pers 

4 attractions type A 

10 attractions type B 

Toilets, signs,… 

 

12 €/pers 

2 attractions type A 

5 attractions type B 

5 €/pers 

 

4 attractions type B 

 

 

Authors: 

I.E.S. "La Escribana" - Villaviciosa de Córdoba, SPAIN 
 

 

Virginia Ruiz García (Biology and Geology) 

Celia Iruela Bellón (Maths) 

Alberto Segovia Alonso (English) 
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Unit 31 

  Topic: Vectors  
Conceived by the Turkish partner 

 

 

Argument: A vector is a quantity that has both magnitude (numerical size) and direction. This 

is the opposite of a scalar, which is a quantity that only has magnitude and no direction. We 

use vectors in almost every activity we do.  

We teach vectors in every level of high school. There are problems which can be solved by 

using vectors in the university entrance exam the students have to take before they graduate 

from high school. We chose this topic because students have difficulty in making operations 

with physical quantities. . The quantity is either a vector or a scalar. They sometimes have 

problems with understanding  the difference between a vector and a scalar. For example speed 

and velocity are different quantities since speed has a magnitude therefore it is a scalar 

;however, velocity has both magnitude and direction so it is a vectoral quantity. In order to 

solve vectoral problems we need mathematics and geometry. ( e.g. addition and subtraction of 

vector quantities, multiplication a vector by a scalar).  

Aim: To help students understand how, where and why we use vectors in every day life. 

1. Subject: Physics ( through Mathematics and Geography) 

1.1 Objectives :  

 Students will identify the difference between scalar and vector quantities. 

 Students will show vectors on a coordinate axis. 

 Students will learn how to find the components of a vector 

 Students will derive the method for computing the resultant of two vectors. 

 Students will solve problems that involve vector addition , subtraction 

 Students will develop their skills in working with the team and a partner  

1.2 Time available : 2 hours (80 minutes) 

1.3 Students’ age:15-16 

1.4 Assumptions : The students should already know (that): 

 Basic operations in Mathematics 

 Plotting a point on a coordinate axis 

 Appropriate units of measurement 

 Geometrical shapes 

 Directions 

 Physical quantities and scaler quantities  

1.5 Materials and equipment : paper, ruler, smartboard, maps 

1.6 Methods and procedure: learning by doing, experiment, debate. 

1.7 Strategy: 
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1.7.1. Stage 1- The teacher goes through some previously acquired theoretical concepts     

( 15-20 minutes) by giving examples and asking the following questions: 

The newsreader says: 

- When the construction of the bridge between Istanbul-Izmir finishes, the journey will take 

only 4 hours by car. 

- There has been an increase in obesity around 5 % in the world. 

- Galatasaray beat Real Madrid 3-2 at the semi-final of champions league. 

- Drivers must watch out traffic signs in the flow direction from Kocaeli to Ankara 

between 45-80 km on the motorway because of the road construction. 

- It was announced that a gold treasure from Byzantine period was found in 40 km 

northwest direction of Hagia Sophia Museum in Istanbul. 

If the newsreader made a mistake by not reading the words in bold in the last two news, would 

you understand what happened? Why or why not? 

Decide the type of the quantities below: 

1. Imagine that one of your friends is running with a speed of 5 m/s.  Scalar quantity 

2. The bus is heading at a velocity of 50 km/h towards the school.      Vectoral quantity 

3. The force on the bridge is 80 N acting downwards.        Vectoral quantity 

4. The temperature of the classroom is 22oC.        Scalar quantity 

5. Imagine that you are going to canteen from classroom at about 4 m/s in a northerly 

direction. Vectoral quantity 

6. You are using your GPS in your car to help you get to your destination. The GPS tells 

you that you will reach your destination in 5 minutes.   Scalar quantity 

7. The weather reporter says that at 1 a.m., the wind will blow from the north at 12 km/h 

and at 1 p.m. the wind is expected to blow eastward at 36 km/h. Vectoral quantity 

8. Imagine that you are in a treasure hunt. Walk 30 paces north, then 25 paces east, then 

dig a hole and you will find it! Vectoral quantity 

9. When you put veggies on a scale, the scale might read 100 grams. Scalar quantity 

10. You would guess that- 10 degrees Fahrenheit means that it is cold. Scalar quantity 

Task 1: The teacher asks the students to look at the wind speed map on a weather report. (20 

minutes) 

a)This is the wind-speed map on a weather report.  Do you think such a system is sufficent for 

detecting general trends in wind direction and speed?  
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Suggested solution: The students are going to have a miserable time. They need very good 

eyesight and patience to understand the map. Such a system is insufficent for detecting general 

trends in wind direction and speed. To do so, they have to write down all the data for each 

location and study it.   

b) Is there a way that we can incorporate both aspects of wind, speed and direction, with a 

simple system? 

 

 
 

c) Use arrows to indicate the direction of the wind with an arrow while writing the wind speed 

next to the arrow. 

 

 
 

Suggested solution: There is a way that we can incorporate both aspects of wind, speed and 

direction with a simple system. If we use arrows the viewers can easily tell which direction the 

wind is blowing and its speed. By making the students draw arrows, the teacher will see if 

they can recognise the directions. Also, it will be easier for the students to read the map in this 

way. 

 



TEACHER’S BOOK       VOLUME 2  2016 

 

This teacher’s book is part of the training Kit made as one of the intelectual outputs of the Erasmus+ project “Cross-Curricular Approaches 
to Mathematics & Sciences in Formal and Informal Contexts”  and it presents  the work of a group of  teachers from project partner 

schools.This project has been funded with support from the European Commission. This publication reflects the views only of the authors, 
and the Commission cannot be held responsible for any use which may be made of the information. 

 

P
ag

e 1
6

1
 

Task 2: The teacher asks the students to look at the pictures.  (20 minutes) 

 

a) A swimmer is swimming downstream in the same direction with the current in a river. How 

can you find the velocity of the swimmer with respect to the ground? 

 

b) A swimmer is swimming downstream against the current in a river. What is the velocity of 

the swimmer with repect to an observer standing by the river? 

 

 

Solution: The answer for the first question is 4 and the answer for the second question is 0.  

With this exercise, the teacher can see what 

the students know about the addition of one 

dimensional vectors. 

Task 3: Look at the picture below. (20 

minutes)  

a) The ship is moving from A to B. In which 

point does the it land? 

b) Where does the ship land? Why does the 

ship land there?  

c) According to an observer watching from 

outside, what is the velocity of the ship? 
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Solution:  

a) The answer for this question is C.  

b) The answer for this question is that the ship lands on C. The reason for that is the current 

because the current will waft the ship and the ship will have to move towards to the resultant 

force vector.  

c) The answer for this question is 10 m/s 

With this exercise the teacher can see  if the students can find the resultant vector in two 

dimension. 

 

2. Subject : Physics ( through Physical Education and Mathematics) 

2.1 Objectives: 

 To put addition and substraction of one-dimensional vectors with different directions into 

practice 

 To put addition and substraction of two-dimensional vectors with different directons into 

practice 

2.2 Time available: 40 minutes 

2.3. Students’ age:15-16 

2.4. Assumption: The students should already know (that) 

 what a vector is 

 substraction and addition of vectors in one dimension and two dimension 

2.5. Materials and equipment: rope, flag, chalk, meter, paper, compass 

2.6. Methods and Procedure:  learning by doing, doing experiment 

2.7. Strategy: 

2.7.1.Introduction- The students are in the school garden. The teacher goes through some 

previously acquired theoretical concepts ( 10-15  minutes) by asking the following questions: 

 When you talk about one-dimensional vectors which words do you use to indicate 

direction? 

 Give some examples for opposite vectors. 

 When you talk about two-dimensional vectors which words do you use to indicate 

direction? 

 How do you  use a compass? 

 Take a piece of chalk and plot your position and take three steps towards north. After that, 

take four steps towards west. How far away are you from your initial position? 

 Procedure:     

 Step 1: (10-15 minutes) 

The students are told that they will take part in two teams tug of war in the school garden. 4 

students will be on  one side and 4 students will be on the other side. Once the war begins both 

two teams will pull as hard as they can. When the game is over , there will be two possiblities . 

The teacher will ask the students to comment on the results. 
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The first result may be that there will be no winners. This case can be defined as addition of 

two opposite vectors with equal magnitude ( an example of force vector) .  

The second result may be that one of the teams will win. This case can be defined as addition 

of two opposite vectors with different magnitude. 

With this practice the teacher shows one dimensional vectors by putting it into practise. 

Step 2: (15 minutes) 

Six of the students will be given  cards on which their tasks are written. Each student will 

represent a vector. They have a chalk in their hands. The tasks are: 

1) Take 4 steps due south-east by drawing a line segment and show the direction 

2) Take 5 steps due north of east by drawing a line segment show the direction 

3) Take 4 steps due east by drawing a line segment show the direction 

4) Take 3 steps due south by drawing a line segment show the direction 

5) Take 2 steps due south of west by drawing a line segment show the direction 

6) Take 3 steps due west by drawing a line segment show the direction   

The teacher plots an initial point on the ground. He/she calls  the students randomly and tells 

them to do the task on their cards. After the tasks are fulfilled, the teacher will ask the 

students: 

 How many steps have you taken for your resultant displacement? 

 How far have you travelled? 

By getting the answers from the students, the teacher will help the students realise that head to 

tail method is used for addition of two dimensional vectors. 

 

Sources: 

 

1. Physics for Scientist and Engineers with Modern Physics Fourth Edition, Raymond  A. Serway 

Sounders College Publishing 

2. College Physics One, Naif Türetken- Hüsnü Özkan, Hitit Publishing 

3. Physics 1 , Osman Ural, Pakman Matbaacılık, 1989 

4. Hücreleme Yöntemine Göre Fizik, Zambak Yayınları, 2008 

 

Authors: 

Körfez Fen Lisesi – Körfez, TURKEY 
 

Kadir Yildirim ( Physics) 

Begüm Şule Kayacan ( Maths)  

Eda Tavşanoğlu (English Language)  
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Unit 32 

  Topic: Vertical and horizontal motion 

Conceived by the Turkish partner 

 

Argument: One of the powers of physics is its ability to use physics principles to make 

predictions about the final outcome of a moving object and the occasions in nature. Such 

predictions are made through the application of physical principles and mathematical formulas 

to a given set of initial conditions. In the case of vertical and horizontal motion,  the 

information learnt can be used in the army  (e.g.  how far away a plane should be from the 

target on the ground to hit it),  in sports (e.g. when you play golf, you want to hit your target in 

the best way, to do that, you need to arrange the correct angle.), in agriculture(e.g. by 

calculating the velocity of a hailstone, the farmers can foresee the danger it would cause), 

skydiving, parachute, etc.  

Aims: To help students understand what vertical and horizontal motion is and how we use 

them. 

Subject 1 : Physics (through Mathematics) 

1.1 Objectives:  

 Students will be able to calculate the time and the velocity of a free falling body when 

dropped from an elavated height. 

 Students will be able to calculate the maximum height and the time to reach there when an 

object is thrown upwards. 

 Students will be able to calculate how far an object thrown vertically from an elevated 

height goes and the velocity and the time of the falling object . 

 Students will develop their skills in working with the team and a partner . 

1.2 Time available:  40 minutes 

1.3 Students’ age:15-16 

1.4 Assumptions : The students should already know (that): 

 What gravity is 

 Free falling body formulas 

 Vertical and horizontal motion formulas 

 Commenting on graphics 

 Solving first degree equations 

1.5 Materials and equipment: smart board, paper, pencil, time keeper, calculator, board 

1.6 Methods and procedure: learning by doing, experiment, debate 

1.7 Strategy 

1.7.1.Stage 1- The teacher goes through some previously acquired theoretical concepts (10-15 

minutes) by giving examples and asking the following questions: 

 Imagine that you are walking in a desert. You are very thirsty and fortunately you see a well. 

In order to get water from the well,  you need to learn how deep the water is but you have no 
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device to measure except your watch . How do you think you can find approximately how 

many metres down the water is?  

 How can you calculate the height of your building without a device to measure? 

 Look at the five models. Which of these models will fall  on the ground first? Why? 

o  

 As we know, free falling bodies get faster per second when they go down. Then, why don’t 

the raindrops hurt us? Think and comment about it. 

Suggested solution:   

-You take a stone in your hand. When you drop the stone you start to look at your watch. The 

moment you hear the sound of the stone when it touches the water, stop your watch and 

calculate  the time past. By using the formula -  h=1/2 gt2    , you can find how many metres 

down the water is.  

- You can use the same method in the first question to calculate the height of your building. 

- Although the students generally think the first model falls in the first instance, the correct 

answer is the second model because  the surface area of the model affected by air resistance is 

less than the others. 

- The velocity of a free falling object increases gradually. However, after some time,  the free 

falling object reaches the terminal velocity. As the raindrop reaches the terminal velocity, it 

falls down gently and does not hurt us.  

Task : (25 minutes) 

The teacher does an experiment to observe the motion of an object. For that, he/she puts the 

students in groups of five. The teacher gives duties to each student in the group. The first 

student  will throw the coin, the second one  will keep the time, the third one  will observe  the 

motion, the fourth one will  write down the numerical data and the fifth one will be the 

spokesman of the group. 

Take a coin, pick it up and throw it straight up in the air. Tell what you have observed. 
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Suggested solution: the answer of the students will be: The coin flies up, slows down , 

stops and begins falling, speeds up, lands close to where he/she is . 

Now you can calculate a lot of information about the flight of your coins. Answer the 

questions below: 

- How fast did you toss the coin? 

- How fast was the coin travelling when it hit the ground? 

- How high off the ground was your coin when you released it? 

Suggested solution: The groups try to answer the questions during the given time. When the 

time is up, the spokesmen of the groups present the results to the teacher. The teacher writes 

the results of each group on the board. The teacher with the students compare the results of 

each group by memorising the appropriate formulas : 

distance equation:        
 

 
      

rate equation:          

rate equation regardless of time       
        

Then the teacher tells the groups to draw three graphics- a velocity versus time graphic, a 

distance versus time graphic and a gravitational accelaration versus time graphic. The aim of 

this activity is to help the students comment on the graphics by taking the motion of the object 

into consideration. 

Fill in the graphs below according to your results 

 

  

 

  

 

 

 

 

 

 

 

 

Subject 2 : Physics (through Mathematics and Physical Education) 

2.1 Objectives:  

 Students will be able to calculate the velocity of a free falling body without a time keeper. 

 Students will be able to calculate approximately how high the balls will go. 

 Students will develop their skills in working in a group.  

2.2 Time available:  40 minutes 

2.3 Students’ age:15-16 

2.4 Assumptions : The students should already know (that): 

 What gravity is 

 Free falling body formulas 

 Vertical and horizontal motion formulas 
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 Commenting on graphics 

 Solving first degree equations 

2.5 Materials and equipment: paper, pencil, balls, time keeper.. 

2.6 Methods and procedure: learning by doing, experiment, debate 

2.7 Strategy 

2.71. Stage 1-Warm-up ( 5 minutes) 

The lesson takes place in the school garden. The teacher divides the students in groups of six – 

each group involves five students.  He/ she  gives duties to each student in the group. The first 

student  will throw the coin, the second one  will keep the time, the third one  will observe  the 

motion, the fourth one will  write down the numerical data and the fifth one will be the 

spokesman of the group. 

The teacher starts the lesson with a warm-up question. He / she asks : 

Can we calculate the height of our school without having a device to measure? If yes, how? 

The teacher gives some time to think about the question. Then the spokesperson of each team 

answers the question. 

Suggested solution:  Each team explains their answers in a diffrent way. 

2.7.2. Stage 2- Applications 

Task 1: ( 15 minutes) 

The teacher asks each spokesperson of the groups to take a ball first and then  go inside the 

school,  climb up the third (top) floor  and go to the balcony on that floor. The spokesperson of 

each team drops the ball he/ she has the moment they hear the teacher blowing his/ her whistle 

one by one. As they drop the ball, the oher members of the group observe the falling of the 

ball and take some notes. After each team fulfills the activity, the teacher asks the following 

questions: 

- Why didn’t the balls drop to the ground at the same time? 

 

 

 

 

 

 

 

 

 

 

 

Suggested solution : The answers of the students would be : 

 Because of the misuse of the time keepers 

 The effect of the wind 

 The balls have different weight 

 Volume expansion of the balls due to overpressure 

Task 2: (10 minutes) 
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The teacher calls each spokesperson of the group and asks them to take a ball and throw it 

upwards. The teacher tells the other group members to calculate how high the ball went and 

how long the ball stayed in the air. Each team has a different result. The teacher asks the 

reason for  this difference. 

- Why does each team have a different result? 

 
 

Suggested solution: The answers for this question would be : 

 The throw rate was different. 

 The effect of the air 

 Balls have diffrent weight. 

 The time keepers weren’t used simultaneously. 

Task 3 : ( 10 minutes) 

The teacher asks the students not to use the time keeper this time. He/she throws the balls 

every half a second  until the first ball falls down. Then he / she asks : 
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- Calculate the initial velocity of the first ball 

Suggested solution: In this task the students are expected to use the formulas :  

         

  
  

 
 

( n= total number of balls thrown, t= time period,                                 ) 

The students can make an approximate calculation as they are not allowed to us a time keeper. 

This task is an example to find the initial velocity. 

 

Subject 3: English ( through Physics)  

3.1 Objectives:  

 To review vocabulary related to movement; 

 To combine kinesthetic skills with linguistic ones ; 

 To develop the skills of pair and team work, as well as interpersonal skills.  

 3.2 Time available: 40 minutes 

 3.3 Students’ age:15-16 

 3.4 Assumption:  

 Students are able to perform the actions they are told  

 Students already know the directions, prepositions and imperative form in English 

3.5 Materials and equipment: books, notebooks, smart board, small objects 

3.6 Methods and procedures: The lesson takes place in the classroom. The students do not sit 

in rows but in groups of five. The classroom should be designed for group work during the 

break time. For the warm-up activity, there should be enough space for the students to move.  

3.7 Strategy:  

3.7.1 Stage 1-  Warm up: Ways to Move (5 minutes) 

Introducing and explaining/demonstrating the new vocabulary 

Objectives: 

 to get the students ready to review and learn new vocabulary about motion; 

 to get the students move around the classroom following the given instructions; 

 to develop the skills of pair and team work, as well as interpersonal skills. 

Organization: with the whole class, pair and group-work 

Procedure: The teacher uses “tour guide” activity to warm up the students for the lesson. The 

teacher gets blindfolds for some students or she can just ask them to close their eyes. The 

teacher scatters some soft small objects around the room. Then the teacher tells the students 

that they will work in pairs. One will be a tour guide and the other will be a tourist. The tourist 

is blindfolded. The tour guide directs the tourist around the classroom, giving directions and 

getting him/her to collect the objects the teacher scattered. The tour guide may not touch the 

tourist. Only spoken instructions are followed. As well as reviewing prepositions, imperatives 

and some motion verbs, the students also move around and have fun during the activity. 

3.7.2 Stage 2 – Trying to guess the meanings of different types of motion verbs through 

sample sentences (10  minutes) 

Objective:  
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 to get the students to learn new vocabulary about motion verbs by giving some sample 

sentences and asking them to guess the meaning. 

 to develop the students’ pair work and group work skills 

Task 1: 

Read the sentences and try to guess the meanings of the verbs  

1. The troops will march at dawn. 

2. Look! The baby is crawling across the floor. 

3. Sarah tiptoed in order not to wake up her parents as it was midnight. 

4. Mike dragged the heavy box out of the way. 

5. She stretched her calves to get warm up before running. 

6. The dog picked up the bone in his mouth. 

7. I kicked the ball as hard as I could. 

8. Lean your head back a little. 

9. My friend threw the ball back over the fence. 

10. The doorman lifted my suitcase and showed me the way to the room. 

 Match the underlined motion verbs with their meanings. Two of them are extra. 

a) to hit someone or something with the foot   …………………….. 

b) to pull along with difficulty or effort    …………………….. 

c) to take something with hand or other body part.  ……………………… 

d) to go/travel on foot.      ……………………… 

e) to extend to full length     ……………………… 

f) to get and hold in a hand/the hands    ……………………… 

g) to move the top part of the body in a particular direction ……………………… 

h) to walk steadily and rhythmically forward in step with other……………………… 

i) to move slowly on hands and knees    ……………………… 

j) to direct or carry from a lower position to a higher one ……………………… 

k) to walk or move quietly on one’s toes   ……………………… 

l) to send something through the air with force   ……………………… 

Suggested solution: The teacher first asks the students to do the activity by themselves. After 

they finish the activity, they compare their answers with other group members and then the 

questions are answered with the whole class.  

The answers are below: 

a) kick  b) drag  c) pick up  d) extra  e) stretch  f) extra  g) lean  h) march  i) crawl  j) lift  k) 

tiptoe  l) throw 

3.7.3 Stage 3: Matching the words with the appropriate pictures (10 minutes) 

Objectives: 

 to get the students to choose the visuals of the motion verbs they learnt. 

 to develop the students’ pair work and team work skills. 

Task 2: 

Match the pictures with the motion verbs. There are two extra verbs which don’t match 

with any pictures  
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a)                 b)                c) 

 

 

 

 

 

 

 

 

 

d) e) f) g) 

 

 

 

 

 

 

 

      

 

 

h)   i ) j) 

 

 

lean- lift- march- kick- crawl-tiptoe- skip- bend- stretch- pick up- catch- jump 

 

a) b)      c)      d)      e)      f)      g)      h)      i )      j) 

 

Suggested solution: The teacher asks the students to do the activity individually first. Then 

the students compare their answers with other members of the group.  

The answers are below: 

a) skip  b) jump  c) crawl  d) stretch  e) lean  f) tiptoe g) lift h) march  I) kick  j) catch 
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Stage 4: Writing a short story using motion verbs(15 minutes) 

Objectives: 

 to get the students to use the motion verbs they learnt in a short story 

 to develop the students’ group work skills 

Task 3: 

Write a short story using at least six of the motion verbs you learnt. 

Suggested solution: The teacher asks the students to work in groups during this activity. The 

students will use at least six of the motion verbs they learnt while creating their story. After 

the groups finish their stories, each presenter of the group reads the story aloud. The teacher 

monitors the students during the process. The stories will vary. 

 

Sources: 

 

1. Physics for Scientist and Engineers with Modern Physics Fourth Edition, Raymond  A. Serway 

Sounders College Publishing  

2. College Physics One, Naif Türetken- Hüsnü Özkan, Hitit Publishing 

3. Physics 1 , Osman Ural, Pakman Matbaacılık, 1989 

4. Hücreleme Yöntemine Göre Fizik, Zambak Yayınları, 2008 

 

Authors: 

Körfez Fen Lisesi – Körfez, TURKEY 
 

Kadir Yildirim ( Physics) 

Begüm Şule Kayacan ( Maths) 

Eda Tavşanoğlu (English Language) 
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Unit 33 

  Topic: Exponents and root numbers  
Conceived by the Turkish partner 

 

 

Argument:  A common language is needed in order to communicate mathematical ideas 

clearly and efficently. Exponential notation is one example. It was developed to write repeated 

multiplication more efficiently. For instance,  we use exponential notation when we teach cell 

division in Biology. Growth occurs in living organisms by the division of cells. One type of 

cell divides two times in an hour so in 12 hours the cell will divide 

2x2x2x2x2x2x2x2x2x2x2x2 times. This can be written more efficiently as 212. Scientific 

notation is a mathematical method for writing longer multiplication problem in a simplified 

manner. Scientific notation is a special way of writing numbers so they are easier to work 

with. There are often numbers that are very large or very small and they can be difficult to 

work with. By writing these numbers in scientific notation , we can more easily solve 

problems with numbers that used to be too big or too small. Another kind of indirect example 

of using exponents is when we talk about extremely tiny or extremely big quantities. For 

example the term nanometer means 10-9 meter. The prefix nano means number 10-9 , which 

is an extremely small decimal number ( 0.000000001) . Or within computer world we often 

hear about magabytes, gigabytes and terrabytes. “Mega” means 106 or one million , “giga” 

means 109 and “tera” means 1012 . The prefixes mega- and giga- are of course used in other 

fields as well; one example is megahertz, which means 106 or one million hertz. 

When we talk about root numbers, we can say that we need them in any kind of job that deals 

with triangles. For example, it is needful for carpenters, engineers, architects, construction 

workers, those who measure and mark land, artists and designers. We also use them in physics 

and chemistry lessons with some formulas. 

Subject 1 :  Mathematics 

1.1.Objectives:  

 Students will be able to build a birdhouse with rectangular  or square shape. 

 Students will learn how to use Pythagorean theorem to make sure walls and floors are 

straight.  

 Students will be able to apply root numbers in real life situations. 

 Students will be able to develop their logical thinking and problem solving skills and 

increase their intelligence. 

 Students will develop their skills in working with the team and a partner.  

1.2 Time available:  80 minutes ( 2hours) 

1.3 Students’ age:15-16 

1.4 Assumptions : The students should already know (that): 

 What perfect square is  and what the square root is 

 The order for evaluating the given expressions. 
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 The meaning of the square root symbol as denoting the length of the side of a square with 

a given area. 

 The formula of Pythagorean theorem 

 The sets of numbers ( integers, rational, irrational, real ) 

 Converting numbers from standard notation to scientific notation or scientific notation to 

the standard notation. 

 Converting units of measure. 

1.5 Materials and equipment: board, ruler, smartboard, geoboard/dot paper, pencil, 

calculator, cyanoacrylate adhesive activator, pieces of wood 

1.6 Methods and procedure: learning by doing, experiment, debate 

1.7 Strategy 

1.7.1 Stage 1-Introduction: 10 minutes 

The teacher starts the lesson by asking some questions: 

 What is perfect square? 

 What is square root? 

 What is the formula of Pythagorean theorem and to what kind of triangles you can apply 

this formula? 

 Tell the order for evaluating a given expression ( consisting of multiplication, division, 

parenthesis, exponents, substraction, addition… etc). 

Suggested solution: 

 The answers for the questions are as below: 

1. It is the square of a whole number. 

2. The square root of a number is the length of the side of a square with an area equal to the 

number. 

3. You can use this formula for all right triangles. The formula is :  a
2 

+ b
2 

= c
2
 

 
4. First evaluate anything in parentheses. Next look for exponents followed by 

multiplication and division (reading from left to right) and lastly, addition & subtraction   

( again reading from left to right.). 

1.7.2 Stage 2- Applications 

Task  1 ( 10 minutes) 

The teacher puts the students in groups of five. He/she aims to practise the questions in the 

introduction part of the lesson. For this, the teacher asks each group to look at their books: 

1) Which of them are perfect squares? Circle. 

16   25   256  10  -9   44  100 
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2) Find the results of the given expressions: 

a)  (2 x 3 – 1 + 4) : 3 = ?  

b) (3
2 

:5
0
 + 1) – 6 x 2 = ? 

c) (6 : 2 x 4 + 2) : 7 = ? 

3) The floor of a square room is covered with square-foot floor tiles. If 81 tiles cover the 

floor, how long is each side of a room? 

Suggested solution:   

The answers of the questions are as below : 

1. 16 – 25 – 256 – 100 

2. a) 3 b) – 2   c) 2 

3. 9.  

Task 2  ( 20 minutes) 

The teacher asks the groups to look at their books. The teacher tells the students to draw a 

right triangle and asks: 

a) Draw a rectangle on your boards and draw one diagonal into it. Then make the picture to 

be right triangle wiping out the two sides of the rectangle. How can you find the longest 

side of the triangle?  

b) If you want to draw a right triangle without geoboard how can you be sure whether it is 

right or not? 

 
Suggested Answer:  

a) The answers of the groups will vary. By using pythagerean theorem and taking some 

square root, they will find the longest side which is called hypothenuse.  

b) We measure the length of each side and use pythagerean theorem.  If the sum of the length 

of right sides is equal to the square of the length of hypothenuse, then it is right triangle. 

Task 3: 

Introduction ( 10 minutes)  
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The teacher and the students are in the school garden during this part of the lesson. The 

teacher puts the students in groups of five. The teacher tells them that each group will build a 

birdhouse with a rectangular or square shape. 

Firstly, he/she  gives the metarials needed for the activity to the students. Then he / she asks 

the students: 

In what occupations or situations would you need to find the longest side of a triangle?            

( if the other sides are known.) 

Suggested solution:  

There are so many kind of jobs that deal with triangles. For example, carpenters, architects, 

construction workers, those who measure and mark the land, 

artists, designers..etc. 

Task 4 ( 30 minutes) 

The students begin constructing the bird houses by using the 

given materials. They are trying to build it with a rectangular or 

square shape. 

The teacher asks the groups: 

Are you sure that the building is really going to be a rectangle or 

square and not a trapezoid or some other shapes? 

Suggested solution 

After a while, the teacher mentions about the diagonal check. 

 

cba  22  

 

Lesson 2: Biology ( through Mathematics) 

Aim: To use the exponents in Biology 

2.1 Objectives: 

 The students will be able to use exponents for solving operations on cell division. 

 The students will be able to review what cell division is. 

 The students will be able to take part in a team/ group activity. 

2.2 Time available:  40 minutes 

2.3 Students’ age:15-16 

2.4 Assumptions : The students should already know (that): 

 What conditions are required for bacterial growth  

 How food is preserved 

 How quickly bacteria spread 

 How to solve operation problems with exponents 

2.5 Materials and equipment: smart board, paper, pencil, a large jar full of 256 jelly beans 
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2.6 Methods and procedure: learning by doing, experiment, debate 

2.7 Strategy 

2.7.1 Stage 1-Introduction  ( 10-15 minutes) 

The students work as a team. There are 4 students in 

each team.  The teacher shows the students the large 

jar of jellybeans . He / she tells them to pretend that 

jellybeans represent a bacterial colony made up of 

256 single-celled bacteria. The teacher asks the 

students: 

- How many bacteria do you think have to be 

present in the first place to end up with 256 in the 

colony? 

- How long do you think it takes to produce all 256 

bacteria? ( It takes a person about 20 years to multiply while bacteria need only about 20 

minutes when growth conditions are good. ) 

Suggested solution:  The answer for the first question is 1. 

For the second question, the teacher can explain that bacteria grow exponentially which means 

that each individual cell divides into two cells with the same genetic material as the parent 

cells, which then divide themselves. If each division takes 20 minutes, it is easy to see how 

256 can grow in just 2 hours and 40 minutes.  

2.7.2  Stage 2 

Task 1  ( 10 minutes) The teacher shows a bottle of 

spoiled milk to the students  and tells them:  

I took that milk to the picnic at 9:00 yesterday morning.  

When I was getting ready to leave at 12:00 in the 

afternoon, I realized I had left the milk out on the counter. 

If the milk contained 1x 102 bacterial cells in the morning 

how many do you think it contained in the afternoon?    

Suggested solution:   

The students aren’t allowed to use a calculator. The 

teacher explains to the students that due to the way they 

multiply, bacterial numbers increase very rapidly, reaching very large numbers. Scientists 

need a short way of expressing these large numbers. Therefore numbers of bacteria in foods 

are often expressed using scientific notation. For example, 256 bacteria in a food would be 

expressed as 2.56x102 in scientific notation. 

20 minutes to double once so can double nine times in 3 hours. 

100x2x2x2x2x2x2x2x2x2 = 51,200 or 5.2 x 104
 

Task 2  ( 5 minutes) The teacher goes on with his/her story. She says: 

Ayşe was making macaroni salad when we were at the picnic yesterday, but she could not find 

a spoon so she used her hands to mix the dressing. There were four S. aureus bacteria on her 

hands , which contaminated the salad. Then she left the salad unfrefrigerated for two hours on 

the counter. How many S.  aereus grew in the salad? Was the salad safe to eat? 
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Suggested solution:  20 min. for S. aureus to double 

once, so in two hours can double six times. 

4x2x2x2x2x2x2 = 512 or  5.12 x 102 

No. It takes only about 100 bacteria to make someone 

sick. 

Task 3 (10 minutes) 

The students work in a group activity again. Each group 

consists of four students. The teacher asks the students to 

try to calculate different growth times and numbers. The 

group with the first correct answer is awarded a packet of jellybeans: 

- If it takes bacteria 20 minutes to multiply once, how long would it take them to multiply 10 

times ? 15 times? 25 times? 

- How many bacteria would you get if you started out with one and waited 20 minutes? 60 

minutes? 100 minutes?  

Suggested solution:  The students are not allowed to use a calculator. If they have trouble 

calculating, the teacher can use jellybeans to show them. The answer for the first question 

would be 200 minutes, 300 minutes and 500 minutes. The answer for the second question 

would be 2, 16 and 64. 

 

3. Physics ( through Mathematics) 

Aim: To use the exponents and root numbers in Physics 

3.1 Objectives: 

 The students will be able to use exponents for solving operations on electrostatistic and 

Coulomb’s law 

 The students will be able to review electrostatic and Coulomb’s law 

 The students will be able to take part in a team/ group activity. 

3.2 Time available:  40 minutes 

3.3 Students’ age:15-16 

3.4 Assumptions : The students should already know (that): 

 how to solve operations with exponents and root numbers 

 the generation of electricity, what electrostatic is 

 atomic structure 

 what electron, neutron and proton is 

3.5 Materials and equipment: smart board, paper, 

pencil,  

3.6 Methods and procedure: learning by doing, 

experiment, debate 

3.7 Strategy 

3.7.1 Stage 1-Introduction ( 10-15 minutes) 

- The teacher starts the lesson by asking a warm-up 

question:Have you ever had an electroshock while shaking hands with your friend? 
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Suggested Answer:  

For this question, the explanation would be as below: 

The shock caused by static electricity reveals how you can have more power at your fingertips 

than you ever imagined. Static electricity builds when electrons leap between two objects that 

have opposing electrical charges. A stunning handshake occurs when one person has a 

negative charge, and the other doesn't. All materials are made up of molecules, and all 

molecules have tiny atoms, with positively charged protons, neutral neutrons, and negatively 

charged electrons floating around. Most of the time an atom is neutral with the same number 

of protons and electrons. When an atom's proton and electron numbers are uneven, the 

electron dance begins.If you place two different materials next to each other, electrons will 

start jumping from one material to the other. Conductive materials like metals and carbon hold 

onto their electrons tightly. Whereas insulating materials, such as plastic, can be charged by 

friction because they easily gain or lose electrons. 

- The teacher asks the students to do a short experiment: 

Materials: Balloon, an object made out of wool (such as a sweater, scarf, blanket or ball of 

yarn), stopwatch, a wall, a partner (optional) 

Preparation 

•   Blow up the balloon and tie off the end.  

•   Have your partner prepare to use the stopwatch. 

Procedure 

• Hold the balloon in a way that your hand covers as little of its 

surface area as possible, such as by using only your thumb and 

pointer finger or by gripping the balloon by its neck where it is tied 

off. 

•  Rub the balloon on the woolly object once, in one direction. 

• Hold the balloon up on the wall with the side that was rubbed against the wool facing the 

wall, then release it. Does the balloon stay stuck on the wall? If the balloon stays stuck, have 

your partner immediately start the stopwatch to time how long the balloon remains bound to 

the wall. If the balloon does not stick, move to the next step. 

•  Touch the balloon to a metal object. Why do you think this is important to do? 

•  Repeat the above process but each time increase the number of times you rub the balloon on 

the woolly object. Rub the balloon in the same direction each time. (Do not rub the balloon 

back and forth.) How many rubs does it take to make the balloon stick to the wall for a few 

seconds? What about multiple minutes? 

•  You can repeat this whole process two more times. Do your observations for each trial 

match with the previous trials? 

Observations and results 

In general, did the balloon stick to the wall for a longer amount of time as you increased the 

number of times you rubbed the balloon on the woolly object? 

Suggested Answer: 

Wool is a conductive material, which means it readily gives away its electrons. Consequently, 

when you rub a balloon on wool, this causes the electrons to move from the wool to the 

balloon's surface. The rubbed part of the balloon now has a negative charge. Objects made of 
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rubber, such as the balloon, are electrical insulators, meaning that they resist electric charges 

flowing through them. This is why only part of the balloon may have a negative charge (where 

the wool rubbed it) and the rest may remain neutral. 

When the balloon has been rubbed enough times to gain a sufficient negative charge, it will be 

attracted to the wall. Although the wall should normally have a neutral charge, the charges 

within it can rearrange so that a positively charged area attracts the negatively charged 

balloon. Because the wall is also an electrical insulator, the charge is not immediately 

discharged. However, because metal is an electrical conductor, when you rub the balloon 

against metal the extra electrons in the balloon quickly leave the balloon and move into the 

metal so the balloon is no longer attracted and does not adhere. 

3.7.2 Stage 2 Applications  

Task 1 (25 minutes) The teacher puts the students in groups and asks them to do the exercises 

below: 

 

1.      

 

 

 

 

 

 

2.     

 

 

 

 

 

    

3.   

 

 

                            C 

                            

           = 0,617 m 

Suggested solution 

 

1.       
     

             
                           

    
             

           

  
           

 

2. The magnitude of the force is therefore given by        
         

  
   

             
                                 

      
 

Two charges are located as shown in figure. Find the net electric force F between charges. 

A small sphere A carries a charge of +120µC. Calculate the magnitude and direction of 

the force which it exerts on a second small sphere B carrying a charge of −300µC if the 

distance between them is 30.0cm. 

Two balloons are charged with an identical quantity and type of charge: -6.25 nC. 

They are held apart at a separation distance of 61.7 cm. Determine the magnitude of 

the electrical force of repulsion between them. 
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The direction is given by the rule: like charges repel and unlike charges attract. The two 

charges are unlike thus sphere A will attract sphere B with a force of 3.60×103 N (the force 

acts along the line joining the charges). 

 

3.       
         

      ;                
                                   

        
  ;                      
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Unit 34 

  Topic: Frequency and sound waves   
Conceived by theTurkish partner 

 

 

Argument: Have you ever wondered why the sky is blue? Or, more to the point, why 

anything has a color in the first place? Your father's voice might have been deep, and your 

mother's voice not so deep. Whether it's colors, or the notes on a piano, these things are all 

explained by frequency. 

Frequency is a property of a wave. We are surrounded by waves every day. Light is an 

electromagnetic wave, and the sound of the fan in your computer is a sound wave. A wave is a 

vibration that carries energy with it. The frequency of a wave is the number of waves that 

pass by each second, and is measured in Hertz (Hz). For example, a sound wave might have a 

frequency of 450 Hz. 

 

Usually frequency is measured in the hertz unit, named in honor of the 19th-century German 

physicist Heinrich Rudolf Hertz. The hertz measurement, abbreviated Hz, is the number of 

waves that pass by per second. Another unit for frquency is “cps”. The number of cycles per 

unit of time is called the frequency. Therefore, frequency is also measured in cycles per 

second(cps).  1 Hz is equivalent to 1 cycle/second. 

The frequency of a wave refers to how often the particles of the medium vibrate when a wave 

passes through the medium. Frequency is a part of our common, everyday language. For 

example, it is not uncommon to hear a question like "How frequently do you mow the lawn 

during the summer months?" Of course the question is an inquiry about how often the lawn is 

mowed and the answer is usually given in the form of "1 time per week." In mathematical 

terms, the frequency is the number of complete vibrational cycles of a medium per a given 

amount of time. 

Sound waves need to travel through a medium such as a solid, liquid, or gas. The sound 

waves move through each of these mediums by vibrating the molecules in the matter. The 
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molecules in solids are packed very tightly. Liquids are not packed as tightly as solids. And 

gases are very loosely packed. The spacing of the molecules enables sound to travel much 

faster through a solid than a gas. Sound travels about four times faster and farther in water 

than it does in air. This is why whales can communicate over huge distances in the oceans. 

Sound waves travel about thirteen times faster in wood than air. They also travel faster on 

hotter days as the molecules bump into each other more often than when it is cold. 

 

Subject 1 : Music (through Physics) 

1.1 Objectives:  

 Students will be able to realise  the frequency of each note  

 Students will be able to distinguish between human voice and sound of the instrument.  

 Students will be able to comprehend the meanings of the words like frequency, hertz and 

sound. 

 Students will be able to comprehend that sound is a wave action which consists of the 

frequency of matter particles. 

 Students will be able to develop their logical thinking and problem solving skills and 

increase their intelligence. 

 Students will develop their skills in working with the team and a partner.  

1.2 Time available:  40 minutes ( 1 hour) 

1.3 Students’ age:15-16 

1.4 Assumptions : The students should already know (that): 

 Different types of human voices - soprano, tenor, alto and bass 

 The elements of sound 

 The formation of sound 

1.5 Materials and equipment:  smartboard, guitar, violin, cello, viola, piano, tray, salt, 

speakers 

1.6 Methods and procedure: learning by doing, experiment, debate 

1.7 Strategy  

1.7.1 Stage 1-Introduction: (10 minutes) 

The lesson takes place in the classroom. The teacher starts the lesson by asking some 

questions: 

a) What is frequency? How can it be related to our lesson? Look around you and give an 

answer. 

b) What is the difference between music and noise? 

c) What type of sounds can human ear hear? 

d)  Can sound propagate at loose ends? Why or why not? 

Suggested answers: 

1) Frequency is the number of complete cycles per second in alternating current direction. 

The standard unit of frequency is the hertz, abbreviated Hz. If a current completes one cycle 

per second, then the frequency is 1 Hz; 60 cycles per second equals 60 Hz.  
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There are some instruments in the classroom. The teacher may ask the students to use them to 

show the frequency. For example, he/she can take the metallophone, touch it and get the 

students to feel the frequency of the instrument. 

2) The distinction between music and noise is mathematical form. Music is ordered 

sound. Noise is disordered sound. 

Music and noise are both mixtures of sound waves of different frequencies. The component 

frequencies of music are discrete (separable) and rational (their ratios form simple fractions) 

with a discernible dominant frequency. The component frequencies of noise are continuous 

(every frequency will be present over some range) and random (described by a probability 

distribution) with no discernible dominant frequency. 

3) Human ear can hear the sounds between 20 Hz and 20000 Hz. The sound waves below 

this gap are called “infra-acoustic” and the ones above this gap are called as ultrasonic sounds. 

Animals like dolphins and bats make an ultrasonic sound. Dogs can hear sounds between 50 

Hz and 45000 Hz and cats can hear sounds between 45 Hz and 85000 Hz. 

4) Sound cannot propagate at loose ends. For example, you cannot hear the sound of an 

alarm clock in a bell glass that is deflated. Because there is no matter that can carry the 

soundwaves that the clock propagate. Sound propagate from one point to another in straight 

waves. These waves occur as a result of frequencies. 

1.7.2 Stage 2- Experiment (10 minutes) 

The teacher has five groups of students( 4 students in each group). He/she chooses a 

spokesperson from each group The teacher puts a tray on the speakers. There is some salt on 

the tray. Then he/she asks: 

 

 

 

a) What do you think will happen when I turn the volume up? 

b) What do you think will happen when I turn the volume down? 

The groups take some time to think about the questions. Then the spokesperson from each 

group gives an answer. After that, the teacher shows what happens by turning the volume up 

and turning it down. 

The result would be as the volume goes up, the salt on the tray starts to move dancingly 

because the frequency goes up, too. 

1.7.3 Stage 3-Applications 

Task: ( 20 minutes) 
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The teacher has the same groups during the next part of the lesson. He/she gives a different 

instrument to each member of the groups. The intruments are guitar, violin, cello and viola. 

The teacher touches “A” note on the piano and asks the students to find the note they hear on 

their musical instruments: 

 

 

 

- Try to find and play the note you hear. 

It takes some time for the students to find the note. After a while the teacher listens to them 

and indicates whether they touch the correct note or not. The same activity goes on. The 

teacher touches “D” note and “G” note.  

At the end the students find out that: 

Although they have different musical instruments in their hands, they all play the same “A” 

note  that vibrates at 440 hertz/ “D” note that vibrates at 293,7 hertz/ “G” note that vibrates at 

392 hertz. 

The table below shows the frequencies of each musical note. 

 

Note Frequency (Hz) 

A 440 

B 493,9 

C 261,6 

D 293,7 

E 329,6 

F 349,2 

G 392 

 

 

Subject 2 : Mathematics (through Physics) 

2.1 Objectives: 

 Students will learn the terms related to statistics such as frequency tables, the mean,  the 

median and the mode value of the given data. 

 Students will learn how to prepare frequency tables. 
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 Students will be able to develop their logical thinking and problem solving skills and 

increase their intelligence. 

 Students will develop their skills in working on their own. 

2.2 Time available:  40 minutes ( 1 hour) 

2.3 Students’ age:15-16 

2.4 Assumptions : The students should already know (that): 

 Statistics in our lives 

 Calculating the arithmetic mean of the given numbers 

 Four operations (multiplication, division, addition and subtraction) 

2.5 Materials and equipment:  smartboard, ruler, board, pencil, eraser, meter 

2.6 Methods and procedure: learning by doing, experiment, debate 

2.7 Strategy 

2.7.1 Stage 1-Introduction: ( 5-10 minutes) 

a) What kind of graphs have you already learnt in statistics up to now? 

b) Where can you come across numerical data in real life? 

c) How can you also represent the numerical facts( from real life) to make people understand 

easily? 

d) What can you say about statistics? 

Suggested answers:  

a) We have already learnt pie graph, column graph and line graph up to now. 

b) We can come across numerical data in the newspapers, magazines, on television, profit 

made by a company in different years, weather report, increase or decrease in 

population…etc. 

c) The numerical facts can also be represented by graphs and frequency tables which are easy 

to understand. 

d) Statistics is the branch of mathematics which deals with the collection, presentation, 

analysis and interpretation of the numerical data. 

2.7.2 Stage 2 Applications 

Task 1: ( 25 minutes) 

The students sit in rows. They work individually during this activity. The students measure 

their lengths and then the teacher writes the data on the board.  The teacher tells the students: 

1. Construct a table with three coloumns and write  class intervals in the first column , tally 

in the second column and frequency in the third column.  ( we choose class intervals 

because when the set of data values are spread out, it is difficult to set up a frequency table 

for every data value as there will be too many rows in the table so we group the data into 

class intervals to help us organise, interpret and analyse the data. Ideally, we should have 

between 5-10 rows in a frequency table. ) 

2. In order to find the class interval, find: 

- Smallest data value =? 

- Highest data value=? 

- Difference =? 

- Divide the difference by five find the width of the class interval. 
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Now, write the class intervals on the first column. 

3. For the first data value in the list, place a tally mark against the appropriate group in the 

second column.  Continue this process until all the data values on the board are tallied 

4. Count the number of tally marks for each group and write it in the third coloumn. 

  

Suggested Frequency Table: 

 

CLASS INTERVALS TALLY FREQUENCIES 

   

   

   

   

   

 

5. Find the mean number of your heights. ( we will divide the sum of the data on the board 

by the number of students) 

6. Comment on the result. ( students will discuss their heights according to the mean value) 

 

Task  2: ( 10 minutes)  

Number of siblings Frequencies 

0 3 

1 6 

2 8 

3 5 

4 4 

5 2 

6 1 

7 0 

8 0 

9 1 

 

The teacher tells the story of the table: 

The children in a class did a survey of the number of siblings each of them had. The results 

were recorded on the table above. According to the table: 

a) Find the mean number of siblings. 

b) Find the mode value ( the value with the highest frequency) 

c) Find the median value( when ranged from the smallest to the biggest , it is the value in the 

middle.) 

Suggested answer: 

a) (6+16+15+16+10+6+9) / 30 = 2,6 

b) As the number of 2 siblings has the highest frequency, the answer is 2. 

c) 1. 
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      And finally the teacher asks: 

- Can you define the word “frequency”? 

Suggested answer : 

The frequency of a particular data value is the number of times the data value occurs. 

 

Subject 3 : Physics (through Music) 

3.1 Objectives:  

The students will: 

 identify mediums that sounds can travel through and classify them from slowest to fastest. 

 learn how whales communicate with sound through water (liquid). 

3.2 Time available:  40 minutes ( 1 hour) 

3.3 Students’ age:15-16 

3.4 Methods and procedure: learning by doing, experiment, debate 

3.5 Materials and equipment:  smartboard,  board, pencil, eraser 

3.6 Assumptions : The students should already know (that): 

 What echo is 

 The speed of sound 

 How sound travels the in liquids, gases and  solids 

3.7 Strategy 

3.7.1 Stage 1- Introduction (10 minutes) 

The lesson takes place in the classroom. The teacher starts the lesson by asking some 

questions: 

a) Have you ever been in a room with nothing in it? Does it sound echo-y? What is going on? 

b) When echo ocurs, our ear can discover  the difference between two sounds in more than 

0.1 second. So, when a person yells at the opposite hill, how far away he / she should be 

from the hill to hear his/her voice back well? ( the speed of sound in the air is 340 m/s) 

c) How can bats live in small caves and hunt without seeing anything? Have you ever 

wondered? 

d) Have you ever thought what the sonars in the ships are used for? 

e) Have you ever known someone who got a speeding ticket? Which device the traffic cops 

use to give this ticket and how do they do that? 

Suggested answers: 

1. A smooth flat surface – such a brick, metal or wood, reflects sound – it makes it bounce 

and come back straight at us. Making it often sound louder (as we have lots of sound 

waves heading our way) and sometimes echo-y (depending on how large the room is and 

how long it takes for the sound to “come back to us”). This doesn’t happen in a room that 

has a sofa, carpet and curtains – the soft furnishings are absorbing the sound. 

2. We can find the shortest distance between the sound reflector  and us. As the speed of 

sound in the air is 340 m/s and the sound  comes back in about  0.1 second, it is:  

x =vt=340 0,1=34m 

If the sound travels  through a distance of 34 m, the distance between us and the sound 

reflector should at least be 17m. 
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3. They use a special sonar system called 'echolocation,' meaning they find things using 

echoes.As bats fly they make shouting sounds, which are too high for most humans to hear 

(although sometimes children are able to hear them). The echoes they get back from their 

shouts give them information about anything that is ahead of them, including the size and 

shape of an insect and which way it is going. 

4. SONAR equipment is used on most ships for measuring the depth of the water. This is 

accomplished by sending an acoustic pulse and measuring the time for the echo, or return 

from the bottom. By knowing the speed of sound in the water, the depth is computed by 

multiplying the speed by one half of the time traveled (for a oneway trip). SONAR is also 

used to detect large underwater objects and to search for large fish concentrations. More 

sophisticated SONAR systems for detection and tracking are found aboard naval vessels 

and submarines.  

5. The traffic cops use radar(radio detection and ranging) to detect the speed of the cars. A 

radar set needs the same basic set of components: something to generate radio waves, 

something to send them out into space, something to receive them, and some means of 

displaying information so the radar operator can quickly understand it. 

After the introduction part, the students do an experiment together with the teacher. 

3.7.2 Stage 2-Experiment (30 minutes) 

Materials needed : 

- glass, plastic, and metal containers 

- various metal, wood, and string musical instruments 

- audio recordings of killer whales and humpback whales with corresponding sound 

spectrograms 

- data table worksheets 

- science notebooks 

- optional: suction cup and microphone 

Activities: 

The teacher asks the students: 

a) In which one can the sound travel faster- solids, liquids or gases? 

b) Can you share some examples of when you heard things through the different mediums 

(air, bathtub or swimming pool, ear to a wall, etc.)? 

The teacher has the students demonstrate the three different states of matter and how a 

vibration would go through them. He/she divides students into three groups and quickly model 

the vibration traveling through the different states of matter. In the gas group, students stand 

far apart and it is difficult to pass, wiggle, or push along. In the liquid group, students stand 

close together but not super tight and it is easier. In the solids group, students are packed 

tightly and the vibration easily goes through all the molecule-kids. 

The teacher has students test how sound travels through solids. Students will work in pairs at 

their seats. One student will tap lightly on his/her desk and the second student will record what 

they hear through the air. The same person will tap lightly again while the second person lays 

his or her ear on the desk. The students should compare the sounds and record what they hear 
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through the solid. He/she has the students try the experiment one last time, tapping louder, 

and, again, recording the results. He/she uses a data table similar to the one below. 

 

 

Activity Sound Observations 

Light taps heard through air (gas) 
 

Light taps heard through table (solid) 
 

Heavy taps heard through air (gas) 
 

Heavy taps heard through table (solid) 
 

 

The teacher allows students to explore how sound travels through glass, plastic, and metal 

containers. After students have experimented for a while, he/she lets them transition from 

these normal, everyday objects to musical instruments. The class will explore instruments of 

various mediums such as metal, wood, and string. Metallaphones, vibraslaps, cow bells, 

melody bells, and glockenspiels can be used to explore rapid, metallic vibrations. Various 

drums can be used to explore vibrations in wood instruments. Autoharp, guitar, or piano can 

be used to explore the vibrations of strings. By using these musical instruments to determine 

the tempo (speed) of the vibrations, students will discover which medium allows sound to 

travel the loudest and farthest. 

The teacher asks: 

  How sound was much louder through the table than through the air? 

  How do you think sound would travel in a liquid? 

The teacher has students listen to sounds of killer whales and humpback whales. Then they 

discuss the whales’ habitat. Students should make some observations about the whale sounds 

related to pitch, duration, and volume. The teacher replays the recordings so that students have 

time to represent the sounds pictorially in their science notebooks. After they have created 

their own representations, the teacher shows the students spectrograms of the whale songs. 

Students will express that how loud something is depends on how much energy went in to 

create the sound. Loud sounds have large amplitudes and carry a lot of energy. Small sounds 

carry less energy. At the end of the activities students should be evaluated based on teacher 

observation, participation, data table worksheets, and science notebook entries. 

The teacher can express the vocabulary as below : 

Critical vocabulary 

Solid : is a certain size and shape 

Liquid : can flow, be poured, and spilled 

Gas :matter that has no shape or size of its own 
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Vibrations: mechanical oscillations about an equilibrium point 

Pitch: the highness or lowness of a tone, as determined by the frequency of vibrations per 

second 

Duration: amount of time or a particular time interval 

Tempo: the speed of music 

Sound wave : audible acoustic waves 

 

Sources: 

 

http://www.learnnc.org/lp/editions/biomusic/6517 

http://www.fencebilim.com  

www.study.com 

http://www.eba.gov.tr 

http://www.fenokulu.net 

http://physicsmax.com/ 

http://www.physicsclassroom.com/reviews/sound/ 

 

Authors: 

Körfez Fen Lisesi – Körfez, TURKEY 
 

Selçuk Eker (Music) 

Begüm Şule Kayacan ( Maths) 

Eda Tavşanoğlu (English Language) 
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Unit 35 

  Topic: First and second degree equations 

Conceived by theTurkish partner  

 

 

Argument: Maths seems to get more and more complicatedwhen you start doing equations 

and using symbols like x and y instead of numbers. But equations are really important for 

calculating the same result many times with differenet volumes. 

Do you enjoy watching the action and movement in your favourite computer game? In 

order to maket his action look so real, mathematicians and software developers had to come 

up with complicated equations of how human motion Works. The software for your computer 

games has more equations in it that you could possibly imagine.Are you fascinated by space 

exploration? Space scientists and astronouts work with equations all the time. If you want to 

work in a space program, you need to understand a lot about equations. Or are you interested 

in studying medicine? Would you like to be a doctor, nurse, dentist or physical trainer? 

Anyone who wants to be in a kind of job related to medicine should know about equations. 

Lots of students are interested in aviation. Would you like to be a private pilot and fly your 

own small plane? You cannot pass the test to get a pilot’s licence unless you can work with 

equations and calculate how to load the phone correctly with people and baggage. Anything 

that has a computer chip relies on equations like washers and dryers. 

If you throw a ball (or shoot an arrow, fire missile or throw a stone), it will go up into 

the air, slow down as it goes up and then come down again. And a quadratic equation tells you 

where it will be. The quadratic equation has many applications and has played a fundemental 

role in human history. The graphs of quadratic equations are called parabolas which are a set 

of points in one plane that form a u-shaped curve but the application of this curve is not 

restricted to the world of mathematics. It can also be seen in objects and things around us in 

our every day life. The same parabolic shape Works just as well for the bowl of a giant radio 

telescope, a shaving mirror, headlight, suspension bridge, path of an object in air, fountains 

and so on.  

 

1 Subject: Maths  

1.1 Objectives:  

 Students will  learn to build an equation related to the given real life situation. 

 Students will express the real life problems by using the graph of equations. 

 Students will apply the solution methods to the quadratic equations about real life such as: 

-factoring 

-comleting square 

-graphing 

-the quadratic formula 
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 Students will model and solve problems. 

 Students will use quadratic equations to solve real life problems. 

 Students will develop their skills in working with the team and a partner. 

1.2 Time available:  80 minutes 

1.3 Students’ age:15-16 

1.4 Assumptions : The students should already know (that): 

 To draw the graph of the first&second degree equations on the cartesian coordinate 

system. 

 What the first degree equation in two variable is. 

 What the second degree equation is. 

 The meaning of gravity. 

 Know the solution methods of quadratic equations(comleting square, factoring,graphing, 

the quadratic formula). 

 Know each point on the parabola(curve) is at equal distance from the focus and the 

directrix. 

 Know the special terms about parabola such as focus, directrix, vertex, axis of symmetry. 

1.5 Materials and equipment:  smartboard, pens,pencils,notebooks,equipment for the art 

lesson 

1.6 Methods and procedure: learning by doing, experiment, debate 

1.7 Strategy 

1.7.1 Stage 1-Introduction: (15 minutes) 

The lesson takes place in the classroom. The teacher starts the lesson by asking some 

questions: 

a) What is parabola? 

b) Where can you see parabola  in real life situations? 

c) If you want to find two consequitive integers the product of which is 72, how can you 

express the sentence mathematically? 

d) What are the steps of solving problems? 

e)  Why are headlights or satellite dishes parabolic? 

Suggested answers: 

1) The graph of quadratic equations like a speacial type of u-shaped curve is called parabola. 

2) You can see parabola especially in the real life situations involving reflective properties, 

such as the inner part of your eyes, satellite dishes, flashlight reflectors, suspension 

bridge, the path of an object in the air, fountains..etc.). 

3) The smaller one is x, the bigger one is y. If they are consecutive, they  X+1=y 

That the product of them is 72 means   X*y=72 

The sum of a number and its square is 72. To find that number, you can write the 

mathematical equation as below:    x+x
2 

= 72                        

4) -define the variables that you want to find in statements. 

-create equations that express the information given in the problem’s scenario. 

-solve using algebratic methods. 

-consider if your answer is reasonable 
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-check your answer with the conditions given in the problem. 

 

5) If the light comes from the focus of parabola, it will be reflected as a parallel beam that is 

parallel to the axis of symmetry. This principle works for the light. 

1.7.2 Stage 2- Applications 

Task  (65 Minutes) 

The teacher puts the students in groups of five and asks each group to look at their books. 

a)  The teacher tells them to put the correct words for empty places. 

“ Equation of a straight line is (1)   equation which is called  (2)   equation. There are special 

terms for the graph of (3)  ” 

Answer:      (1)a first degree       (2)linear        (3)linear equations    

b)   The teacher asks the groups to look the graph on their boks and tells them: 

 

i. to write a story according to the given graph 

ii. to make a table that shows  data  from  the  graph 

iii. to label the axes of the graph with units according to your story. 

iv. to write a linear equation in two variables to model and solve your real life problem. 

Answer: 

i. Eda’s job is to drain the tank . Eda measures the amount  of water that is draining out and 

finds that  10 liters drain out in 30 minutes. Then she figures that the rate is 20 liters per hour.  

She makes  a table and draw a graph to see when  the tank will be empty. 

ii.  

X 0 1 2 3 4 5 6 7 8 9 10 

Y 200 180 160 140 120 100 80 60 40 20 0 

iii. X : number of hours to empty the tank  ;   Y : amount of water  in full tank (liters) 

iv. Y = - 20X+200  (this is the linear equation of the given real life problem. Find  X after  

writing  0 instead of Y ). From the table and also from the graph , she sees that the tank will be 

empty after 10 hours.)         

 c)  Find the given terms from the puzzle. 

 

0 

50 

100 

150 

200 

250 

0 2 4 6 8 10 12 
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UNIQUE  SOLUTION             ORDERED PAIR                     VAIRABLES        INFINITE  SOLUTION 

INCONSISTENT SYSTEM       NO  SOLUTION                     COEFFICIENTS         GRAPHICAL METHOD 

CONSTANT   ALGABRAIC METHOD              INTERSECTING                         ELIMINATION 

PARALLEL    SUBSTITUTION COINCIDENT CROSS  

MULTIPLICATION 

 

 

2. Subject  (Through art): 40 Minutes 

The lesson takes place in the art room.The students are asked  to construct a frame.The size of 

the photo to be put in the frame is 5cm X 10cm . The teacher tells the students to find the 

thickness of the frame border to have the squre of the frameborder 34cm2. 

The teacher gets the students to find the answer by using question and answer method. 

T T O D O T O I G I S N A T T M I P R N L 

S N N O C A I A R A D T T G R E T A T O C 

R S A H S E L B A I R A V O R T N I A I N 

N O I T A C I L P I T L U M S S O R C T O 

E E I E S M O L H N L O A E U Y S O B A C 

E L I M I N A T I O N T T T B S O F S U S 

E E U C N I O I C I S T A S S T L E E Q O 

S U O I A R I C A M F S E Y T N U Q R E T 

N G O A T F R D L O T X O S I E T U I R O 

A T T R O T H D N M A R L T T T I A N A T 

I R E B S D B N E E F T I N U S O T O E D 

A G P E S N O I T U L O S E T I N I F N I 

U O A G N E C A H H S I T T I S S O I I A 

U E I L T I N L O E A R I S O N S N D L S 

R L S A F I E Y D I C D O I N O O S N O I 

O U R F D L I T I N T E R S E C T I N G T 

Y D E R L I P E X N N O E N H A N H O O C 

N O O A O I U N I Q U E S O L U T İ O N N 

C O R D E R E D P A I R T C I U C C O S C 

C A F F T N M C O E S P N N L U I A L R R 

P N C F A C T N E D I C N I O C E T A O U 
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The teacher puts the students in groups of five and wants them to look their books. 

a) Lets write the area of the whole rectangular shape as 

second degree equation. 

     Answer: (5+2X).(10+2X)= 4X2+30X+50 

b) What will be the area of the remaining shape after 

cutting out the 5cm X 10cm middle. 

Answer: 4X2+30X+50 – 5X10 = 4X2+30X(the desired area) 

c) Let’s draw the graph of the equation that you found. 

Write the name of axis. What is it like?  

Answer: 

 
The graph of the Y=4X

2
+30X  is a parabola. 

d)The desired area of 34 cm2 is shown as a horizantal line. Therefore  draw a line 

perpendicular to y-axis passing through the point (0,34) 

Answer: 

 

 

                         

             10cm           

                               

5cm                   
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d) Let us find when will be the area equal 34 cm
2
   

Answer:          4X
2
 +30X=34 

                     4X
2
 +30X-34=0 

                    (4X+34)(X-1)=0 

                     X=1   and   X= - 34/4  

The area equals 34 cm
2
  when X=1. (The negative value of X makes no sense.) 

 

Sources: 

 

http://www.fencebilim.com 

www.study.com 

http://www.eba.gov.tr 

http://www.fenokulu.net 

 

 

Authors: 
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Eda Tavşanoğlu (English Language) 
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