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WORK AND EXPERIMENTATION TECHNIQUES
In this section, you’ll find out about interesting methods and 
procedures for handling instruments and for carrying out your 
study. These will help you learn about your surroundings and the 
things found there. With these techniques, you will be able to put 
into practice what you have learnt in this unit.

FINAL TASK
We will guide you through the task you have to carry out, and 
explain how you should present your results. This Final task for the 
unit is also available in digital format in Oxford investigation.

CONSOLIDATION
This is a double page of activities that relate to the unit content. 
There are two highlighted sections: Read and understand science 
and Study skills. These consist of a summary, a concept map and 
a glossary of scientific terms. 

This is your book
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Birth rates and the phases of the MoonDo heavier bodies hit the ground before lighter objects?

We are going to ask some question that you are now going to apply in a science experiment: what hits the 
ground first, a steel ball or a piece of paper, a hammer or a feather, a heavier or a lighter object? It’s time 
to experiment. You can do this project at home, in groups of three. Write your hypothesis in your notebook 
and then do the experiment.

There is a widespread belief that more babies are born when 
there’s a full moon than during other phases of the Moon. In 
general, this statement is not backed up by statistics. However, if 
you ask people around you, some of them will say it’s true. In this 

project, we propose that you carry out research in small groups about the truth 
of this statement, using a statistical sample as large as possible.

1. Watch this video and 
check if it confirms your 
conclusion or not.

http://inicia.oupe.es/
py2ebi0101

2. Write a short scientific 
report or make a poster 
about your experiment.
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 ❚ Marbles, modelling clay and a piece of paper

 ❚ Kitchen scales (if available) 

 ❚ A measuring tape

 ❚ A small staircase

 ❚ A stopwatch

Materials

1. Use the modelling clay to make spheres of different sizes and if you have 
kitchen scales, write down their masses in grams.

2. Weigh the marble and the piece of paper as well.

3. From the same height, drop the marble and the piece of paper. Write 
down which one hits the ground first and explain why.

4. Make a round ball with the piece of paper and weigh it on the scales. 
Has its mass changed? 

5. Now repeat step 3 with the marble and the paper ball. Has the result 
changed?

6. Do the same with different modelling clay balls and write down the 
results.

7. Finally, and with the help of a stopwatch, try to measure the time it takes 
any of the modelling clay balls to reach the ground when dropped from 
a height of: 0.5 m; 0.75 m; 1 m; 1.25 m; 1.5 m; 1.75 m and 2 m. Repeat 
at least five times for each height and get the mean value.

 Note: You can also record the drop on video; then when you play the 
video on a computer, you get the time with greater reliability.

Procedure

1. When analysing the results of the experiment, do you think you need to 
change your initial hypothesis? What conclusion do you draw?

2. What factor do you think makes the piece of paper take longer to fall?

3. Draw the height-time graph with data from step 7 and work out the 
equation that relates both variables.

Analysis of the results

1. Research

a) The influences of the phases of the Moon and especially of a full moon. For this, you can find and 
collect information from several web pages.

b) Classify the web pages into YES or NO, according to whether they include reliable data or not.

2. Experiment
Start by writing down the date of birth of people in your family, your classmates and members of the 
school staff who agree to participate in the study.

Ask them if they think there are more births during a full moon.

3. Presentation

a) Write a preliminary report about 
the beliefs of the people you 
have interviewed and express 
them as a percentage.

b) Prepare a presentation, using 
a format of your choice, where 
you show the dates of birth 
you have collected in relation 
with the different phases of the 
Moon.

Researching and analysing information

 ❚ Ask the school management for permission to carry out the study, using 
all the school’s pupils as a statistical sample.

 ❚ Divide the work in groups of four people. Each group studies a different 
classroom.

 ❚ Make a standard sheet per classroom in which you write down only their 
date of birth (never their names or other data).

 ❚ The following free programs allow you to view the corresponding Moon 
phase at the time of birth.

http://inicia.oupe.es/py2ebi0102
http://inicia.oupe.es/py2ebi0103

 ❚ Calculate the percentage of people that were born during a full moon, a 
new moon, the first quarter and the third quarter.

 ❚ Finally, make the following weekly distribution:

 ❚ Week of full moon: births during full moon plus three days before and 
three days after.

 ❚ Make the same distribution for the rest of the Moon phases and classify 
the dates of birth in one of the four weeks.

Writing the report and presenting the results

 ❚ Prepare the report and presentation with the conclusions of the study.

Procedure

After completing the research 
task, answer the following 
questions:

1.  Did you carry out the tasks 
in the Research section 
correctly?

2. Did you carry out the tasks in 
the Experiment section?

3. Did you put the dates of 
birth in the lunar calendar 
correctly?

4. Did you check that the 
calculations of percentages 
are correct?

5. Did you take an active role 
in writing the report and the 
presentation?

SELF-ASSESSMENT 
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CONSOLIDATION

The scientifi c method

25. The shadow we project, in a given month, is shorter 
in the Canary Islands than in the Iberian Peninsula. 
Which of the following hypotheses is consistent 
with this experimental evidence?
a)  The Earth is fl at.

b) The Earth is spherical.

Explain why with arguments.

26.  The difference between a scientific hypothesis 
and a speculation is that the former can be tested 
using experimentation, while the latter can’t. 
Listen to the following five statements and decide 
if they are hypothesis or speculation.

 From those you have chosen as scientific hypotheses, 
do you think there are any that are not true? Could 
you provide any experimental evidence to prove 
your hypothesis?

A research proposal

27. Imagine you are given the following research 
project: Study of the amount of sugar that can 
dissolve in water at different temperatures.
a)  Formulate your hypothesis.

b) Design the experiment you would carry out to check 
your hypothesis, specifying which variable you must 
monitor, what materials are needed and how you are 
going to take measurements.

c) Which two variables would you have to represent in a 
table and a graph?

28. We are going to measure the period of oscillation 
with a stopwatch that is accurate to hundredths 
of a second. For this, we take five different 
measurements, allowing 10 complete oscillations. 
The results, in seconds are: 12.52; 12.89; 13.02; 
12.75; and 12.66.
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 Which is the value that best represents the period 
of oscillation?

29. We use a ruler with millimetres marked on it to 
measure the length of the page of your book. 
Which of the following results do you think is 
correct? Why?
a)  28.6 centimetres

a) Which graph is a straight line?

b) What equation would represent that straight line?

c) If you want the pendulum to have a period of oscillation 
of 2 seconds, what would be the appropriate length?

34. On a spring suspended vertically, we hang different 
masses and find that the spring lengthens by 3 cm 
per 100 g of mass that we hang on it.
a) Represent the lengthening if we use seven masses of 

100 g on a table.

b) Plot the corresponding graph.

c) Work out the equation representing all the data.

d) According to the data from the equation, how would 
the spring lengthen if we hang a mass of 830 g?

e) How much weight would have to be hung to lengthen it 
by 40 cm?
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b)  28.65 centimetres

c)  28 centimetres

Representation of the results

30. Plot the following values on a graph and work out 
the equation that represents all the data:

 

Distance d (m) 0 2.5 10 22.5 40 62.5

Time t (s) 0 1 2 3 4 5

31. Imagine you are timing a race between two 
classmates in the school yard. To do this, there are 
6 judges who timed how long they took to run 
10, 20, 30, 40, 50 and 60 m. You get the following 
times in seconds, respectively:

 ❚  person A: 2.4; 4.7; 7.2; 9.7; 12.1 and 14.5

 ❚  person B: 2.8; 5.5; 8.2; 11; 13.7 and 16.5
a) Represent the values of the variables for each person in 

a table.

b) Plot these values in the corresponding graphs for each 
of the runners.

c) Draw the line that best fi ts each of the results.

d) Work out the equations representing each one of the 
graphs (if you need help, look at the example exercises 
3 and 4).

e) What is the meaning of the constant of proportionality k 
that you got for each runner?

32. We heat a pan of water and, with a thermometer, 
we measure the temperature every minute for 
ten minutes. We get the following results: (initial 
temperature at t = 0) 16° C; 21°C; 26°C; 31°C; 36°C; 
41°C; 46°C; 51°C; 56°C and 61°C.
a) What are the variables we are measuring?

b) Represent the values of the variables in a table.

c) Plot the graph corresponding to this data. Which variable 
is represented on the x-axis?

d) Work out the equation corresponding to the graph.

e) What will the temperature of the water be after 
12.5 min?

f) How long will it take to get to 90°C?  

33. In an experiment investigating the period of 
oscillation, we got the following values:

 

Length (m) 0.10 0.20 0.30 0.50 0.60 0.70

Period (s) 0.64 0.09 1.09 1.41 1.55 1.67

 Make the following graphs, always placing the 
period on the y-axis:

 ❚ Period versus length L

 ❚ Period versus L2

 ❚ Period versus L

Luigi Galvani, a professor in the Faculty of Medicine of 
Bologna, was trying to see if frogs’ legs could react to 
electrical stimuli. While preparing an experiment, an 
assistant accidentally touched the nerve of one of the 
frog’s legs with a scalpel and was surprised to see the 
compulsive contraction.

Galvani examined the effect of atmospheric electricity 
during storms; he skewered a string of frogs’ legs with 
brass hooks and hung them from an iron fence in his 
garden. Seeing them squirm without any external 
electrical stimuli, Galvani concluded that he had 
discovered an ‘animal electric fluid’.

At the University of Pavia, Alessandro Volter, a physicist 
who was sceptical about these results, repeated Galvani’s 
experiments and concluded that his idea was absurd. 
The electricity was generated by joining iron and brass 
separated by a conductive physiological fluid solution 
in the muscles. To prove his hypothesis, Volta joined in 
series a succession of sheets of iron and brass separated 
by bundles of paper soaked in a saline solution, and 
demonstrated that such a device generated electric 
current. This way, the voltaic pile was created – the first 
electric battery. 

W GRATZER.
Eurekas and Euphorias, Ed. Critica.

(Translated and adapted)

a) What was Galvani’s hypothesis and conclusion? Do 
you think it was backed up by his experiments? 
Explain your answer.

b) Do you think the experimental demonstration of 
Volta validated his hypothesis? Explain your answers. 

READ AND UNDERSTAND SCIENCE
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STUDY SKILLS

 ❚ Create your own summary of the unit using 
the Key Concepts. Add any other important 
information.

You can record your summary and listen to it as many times as you like to revise.

 ❚ Create your own scientific glossary. Include the following words: observation, hypothesis, experimentation, control 
of variables, minimise errors, results, table, graphs, scientific communication and poster. Add any others terms you 
consider important.

 ❚ Copy the following diagram and add the 
missing information to create a concept 
map of the unit.

Scientifi c 
Method

Asking 
a question 

Information 
research 

…

…

Article … Presentation

Conclusion

…

PRESENTATION
In order to give you an overview of the unit, there’s a large picture 
and some questions to stimulate previous knowledge. This will 
help you relate the unit content to some aspects of your daily 
life, and show you how the content can be applied to real life. 
We recommend that you answer the questions throughout the 
unit. There’s also a Final task which will prepare you as you go 
through the unit. The same task is also presented in digital format 
in Oxford investigation. The link near the picture will take you 
to a short introductory video.

You have a DUAL BOOK: a printed book and its electronic version, 
which includes resources for you to use together with the unit. In 
order to access the electronic version, use the code in the book 
and follow the instructions. You will be able to work either online 
or offline.

Digital icon: This icon reminds you that there is a digital 
version of your DUAL BOOK, Oxford investigation. In this 

version, you will find reading comprehension worksheets, animated 
videos, videos, relevant weblinks and interactive versions of all the 
course book activities.

CONTENT DEVELOPMENT
On these pages, there is an explanation of the material you are 
going to study. The activities are classified as lower-order thinking 
skills (Remember, Understand and Apply) or higher-order thinking 
skills (Analyse, Evaluate, Create). There is a brief summary of the 
content (Key concepts) at the end of each lesson in the margin.

● Identify the stages in the scientific 
method.

● Formulate hypotheses about 
different phenomena and carry out 
experiments to test them.

● Check variables when you carry 
out an experiment.

● Take into account the accuracy 
of different instruments when 
measuring. 

● Learn to minimise errors.

● Organise results of experiments 
into tables and graphs.

● Obtain the relationship between 
two values from a graph and 
express it as an equation.

● Appreciate the influence of 
science in social development.

● Understand the relationship 
between everyday technological 
objects and the scientific research 
behind them.

1
YOU WILL LEARN TO…

SCIENTIFIC WORK

 What do you think the ‘scientific method’ is?

 Why do you think scientists carry out experiments? Think of a 
simple research problem that you could investigate and plan 
out a strategy to solve it.

 If you were asked to write a report about your experiment, what 
sections do you think your report would include?

 Look for information about who invented the World Wide Web.

Final task

111. Scientifi c work

We often hear that more babies are born when there’s 
a full moon. This is commonly stated as a fact without 
any scientific basis or statistics to back it up. 

In this unit, you will carry out a comprehensive statistical 
study using the Internet and web programs and then 
compare the results with those of your classmates.

 ❚  Do you think it is true that more babies are born 
when there’s a full moon? What do you base your 
answer on?
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1. THE SCIENTIFIC METHOD

When you were little, you probably felt a certain curiosity1 about the two small 
holes in the wall at home. If this curiosity led you to put your fingers into them, 
the sharp electric shock, quickly followed by your crying, led you to an important 
conclusion; do not put your fingers in any small holes in the wall that look like a 
socket.

Without knowing it, your curiosity led you to experiment and then to a conclusion. 
You were applying the scientific method.

Human beings are naturally curious about everything that surrounds us. The 
Ancient Greeks wondered whether the Earth was flat or round and how they could 
measure the size of it. They also wondered if the stars orbited the Earth or if, on the 
other hand, the Earth and other planets orbited the Sun.

These types of questions about things that we observe around us have led humans 
to create a series of stages for observing, experimenting and drawing conclusions2 

that we call the scientific method.

1.1. What is the scientific method?

Although there isn’t a set of strict rules that must be followed, we can say that 
every research process follows a set of stages:

1. Making an observation and asking a question. At this stage we look for 
information about the problem or similar problems.

2. Formulating hypotheses. Hypotheses are the ideas we have about what 
factors will play a role in the problem we are investigating and what results we 
can expect.

3. Testing and experimenting. We test each hypothesis that we have formulated 
separately. We design an experiment which will let us measure each factor.

4. Results and conclusions. Once we have taken measurements, we organise 
them in tables and graphs, which will help us see the results more clearly and 
draw conclusions.

5. Presenting and formulating laws or theories. A law or theory gives us a 
general view of the problem and lets us predict what will happen in similar cases 
without having to repeat the whole process from the beginning.

2. A RESEARCH PROPOSAL

A mass (for example, a sphere) hanging from a piece of string makes a simple 
pendulum. When this mass is moved away from the vertical axis and let go, it starts 
to oscillate3 with a movement we call simple harmonic motion.

A simple pendulum will be the basis for the following research proposal.

A pendulum in the equilibirum 
position.

Letting the pendulum go from its initial 
position.

2.1. Making an observation and asking a question

We see that a pendulum swings or oscillates. Can we make a pendulum whose 
oscillation lasts exactly one second and can therefore be used as a stopwatch?

It’s important to have a clear understanding of the terminology used in the question. 
If there is something you don’t understand, look it up and make note of it.

2.2. Formulating a hypothesis

The period of oscillation is the time the pendulum takes to make a complete cycle 
(swinging from its starting point to the other side and back again). Once you know 
this, you should note down which factors you think will determine the value of the 
period. 

By doing this, you are formulating a hypothesis about the factors that determine 
the period of oscillation of a pendulum.

2
Understand

1. Behave like a scientist in order to answer the following question: 
Is it true that heavier objects fall faster than lighter ones?

a) Give a title to the problem you are going to research.

b) Ask questions and make observations of the problem you are 
investigating.

c) Think of and write down different hypotheses about what you 
think will happen. Note down the factors that might intervene.

d) Describe the process of testing with an experiment and taking the 
different measurements you need.

e) Analyse the results and draw your own conclusions.

2
Analyse

2. Which of the following factors may determine the value of the period 
of oscillation and which are not important? Give reasons for each one. 

 Write them down in your notebook and give a title to the problem 
under investigation.

 ❚ Type of string

 ❚ Mass of the bob4

 ❚ Shape of the bob

 ❚ Colour of the bob

 ❚ Angle of separation

 ❚ Length of the string

 ❚ Size of the bob

 ❚ Material of the bob

 ❚ Friction with the air

 ❚ The value of gravity

 ❚ Temperature

 ❚ Thickness of the string

Curiosity is the basis of the scientific 
method. From the results of our 
experiments we draw conclusions.

1curiosity: a strong desire to 
know or learn something

2drawing conclusions: deciding 
on something after thinking 
about all the information 
connected to it

Key concepts

The stages in the scientific 
method are:

 ❚ Making an observation and 
asking a question.

 ❚ Formulating hypotheses.

 ❚ Testing through an 
experiment.

 ❚ Getting results and drawing 
conclusions.

 ❚ Presenting and formulating 
laws or theories.

Pendulum clocks make use of 
an oscillating weight (or bob) to 
measure time.

3oscillate: to keep moving from 
one position to another and 
back again

4bob: the weight at one end of a 
pendulum
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