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- El método científico es una forma de trabajar ordenada que sirve de base
para todo lo que se tratará a lo largo del curso, es por ello necesario conocer su
base estructural, así como ser la guía para todo el curso
- No ha de olvidarse los aparatos de medida y sus características
- Todo ello debe estar necesariamente relacionado con los instrumentos de uso
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BÁSICAS

- Conocimiento e interacción con el medio físico. Con experiencias cercanas y
observaciones simples sobre el comportamiento de la materia
- Digital y tratamiento de la información. Mediante un recorrido por las diferentes
informaciones aparecidas sobre informes científicos y estudios sobre cuestiones
cotidianas de alimentación, etc....
- Social y ciudadana. A través de experiencias sencillas con materiales cercanos
y de uso común que provienen de recursos naturales que pueden ser modificados por el propio ser humano
- Aprender a Aprender. Mediante la realización de conexiones conceptuales y
modelos que se basan en la experiencia propia
- La competencia de comunicación lingüística es una competencia tratada de
forma continuada tanto en inglés como en español

OBSERVACIONES

- Esta secuencia didáctica es idónea para iniciar el curso y debería ser la base
para desarrollar el resto de secuencias didácticas del curso
- La medida, el uso de los prefijos del apéndice (que podría imprimirse para ser
usado como word mat) así como el uso de las unidades del sistema internacional
debe ser también la guía a seguir durante todo el curso
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Tabla de programación AICLE
OBJETIVOS

- Interpretar y producir con propiedad, autonomía y creatividad mensajes que utilicen
códigos artísticos, científicos y técnicos
- Comprender los principios básicos que rigen el funcionamiento del medio físico y
natural, valorar las repercusiones que sobre él tienen las actividades humanas y contribuir activamente a la defensa, conservación y mejora del mismo como elemento
determinante de la calidad de vida

CONTENIDOS DE
CURSO / CICLO

- Contenidos comunes sobre método científico
- La medida como parte de la ciencia

TEMA

- Forma de trabajo científico
- Manejo de instrumentos de medida habituales
- Uso del lenguaje científico a la hora de expresarse y expresar medidas
- Identificación de variables en un experimento o acontecimiento cotidiano, como los
que pueden ocurrir en la misma cocina de casa

MODELOS
DISCURSIVOS

- Leer y escuchar las lecturas sobre los puntos del tema
- Expresar opiniones y conceptos adquiridos
- Relacionar los diferentes contenidos entre sí para obtener una red de relaciones lo
más extensa posible
- Consensuar tareas de cooperación en pequeño y gran grupo

TAREAS

- Realización de mapas conceptuales en los que se relacionan los diversos
conceptos
- Preparar presentaciones para el resto de compañeros en formato digital
- Exponer al resto de los compañeros los resultados de pequeñas investigaciones
del entorno
- Consensuar respuestas y conclusiones
FUNCIONES:

CONTENIDOS
LINGÜÍSTICOS

CRITERIOS DE
EVALUACIÓN
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- Relacionar diferentes
fenómenos que podrían
tener una explicación
basada en algo común.
- Discutir, argumentar y
sintetizar las opiniones
e ideas sobre cualquier
fenómeno que deba ser
explicado y estudiado,
así como usar los datos
obtenidos como base de
esta argumentación.
- Explicar y dialogar con el
resto de compañeros de
clase, desde el respeto de
las diferentes opiniones,
cuya validez será medida
en base a lo cerca que se
encuentre de los hechos
experimentales observados
y medidos en su caso.

ESTRUCTURAS:

Did you find....?
Look for information
......
Can you spell.....
Can you repeat
May I ........?
Complete this chart with
Find this concept
I agree
I disagree
Can you.. ?

In my opinion this is
right
There is/ are
In order to
Look around
Instead of
It could be
If I understand
My hypothesis states
The hypothesis must be
checked

LÉXICO:

question, research, hypothesis, observation, experiment,
analysis, conclusion, test, result, reject, admit, theory,
law, metre, kilogram, second, ampere, kelvin, mole,
candela, scale, balance, thermometer, funnel, beaker,
power of ten, mercury , brain, polluted, kilogram, tuna,
sample, researcher, type, study, scientist, parts-per-million,
database, average, neurotoxic, safely, chart, mass, time,
length, amount of matter, luminous, electrical

- Utilizar correctamente el lenguaje como instrumento de comunicación y expresarse
con precisión empleando la terminología científica adecuada
- Conocer y utilizar correctamente las unidades del sistema internacional
correspondientes a distintas magnitudes
- Emplear los factores de conversión en los cambios de unidades, así como la notación
científica
- Realizar e interpretar una gráfica sencilla utilizando datos experimentales
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Brainstorm

Imagine someone tells you water won’t make
you wet…
 Do you believe this? Why?
 How can you prove what you say?
 What type of scientific arguments would you use
to explain your opinion?
 Is personal experience the only way to explain
something like this?

• I can’t believe this because ..............
• In my opinion the reason is simple............
• From my point of view ...........
• The scientific reasons are.........
• We could…….
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The scientific method.
Observe your world and come up with a question to answer using the scientific
method,

Discussion
In pairs, choose one of the steps of the scientific method and explain
it to the rest of the class. Use an example from the real world.

Key words: Hypothesis, Experiment, Variables, Data, Observation, Question.
• I can observe that.........
• If I ……. then..........
• I realized that..........
• If you change ....... then ........
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A.1. THE PENDULUM EXPERIMENT. (A swing experiment)
• A pendulum is any mass which swings back and forth on a
rope, string, or chain. Pendulums can be found in old clocks and
other machinery. A playground swing is a pendulum and so is the
ride in the photograph below.
The length of time it takes the mass to swing all the way over and
back, once, is called the period of the pendulum.
Three questions:
• Does the amount of mass on the end of the string
affect the period?
• Does the angle at which you start the swing affect
the period?
• Does the length of the string affect the period?
We will develop three experiments in order to answer the three questions:
• Changing the mass
• Changing the angle.
• Changing the length.
First of all, discuss:
• What is the dependent variable in each experiment?
• What is the independent variable in each experiment?
• What are the controlled variables?
• When you answer the questions, say why.
• I think the Independent
variable is.......because.......
• But what about……
• I agree with you because....
• I don’t think so, I think….
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Materials :
A piece of string at least 1 metre long.
3 or 4 weights, all the same.
A pen and tape, to attach the pendulum to a shelf.
A watch that counts seconds.
Pencil and paper to record the results (Use the layout in appendix I).
Work in groups:
Experiment 1: Changing the mass.
In this experiment, the angle and the string length
stay the same.
Change the amount of mass on the end of the pendulum and measure
the period.
Procedure:
Decide what angle you will use to set the pendulum swinging. Mark it on the wall behind
the release point.
2. Set up the pendulum with a length of string, and tie one weight to the end. Leave extra
string below the tie point so that you can attach more weights later without changing the
length of string above the weight(s).
a) Trial 1:
i) Draw the weight back to the release point, and allow it to swing for five full periods
(over and back, 5 times).
ii) Time how long it takes to do this.
iii) Then divide your answer by five, to get the time for one full period.
iv) Repeat twice. Don’t forget to divide by five each time ... we want the time for one
period.
v) Now average your three answers.
b) Trial 2:
i) Add a weight, so that two are tied to the string. Don’t change the length of string
above the weight(s).
ii) Repeat steps i to v above.
c) Trial 3:
i) Add another weight, so that three are tied to the string. Don’t change the length of
string above the weight(s)
ii) Repeat steps i to v above.
Material AICLE 3º de ESO: How

Science Works

9

By now you should have data that will lead you to a conclusion.
When you change the mass on the end of a pendulum, the period __________________
Experiment 2: Changing the angle.
In this experiment, you are going to keep the mass and the
string length the same.
You will change the angle on the pendulum. Then you’ll measure
the period.
Procedure:
1. Set up a length of string with one weight on the end.
a) Trial 1:
i) Draw the weight back to a sharp angle (eg 90°) and allow it to swing for five full
periods (over and back, 5 times).
ii) Time how long it takes to do this.
iii) Divide your answer by five, to get the time for one full period.
iv) Repeat twice. Don’t forget to divide by five each time ... we want the time for one
period.
v) Now average your three answers.
b) Trial 2:
i) Reduce the angle (eg 45°) and allow the weight to swing for five full periods (over
and back, 5 times).
ii) Repeat steps i to v above.
c) Trial 3:
i) Reduce the angle again (eg 20°) and allow the weight to swing for five full periods
(over and back, 5 times).
ii) Repeat steps i to v above.
By now you should have data that will lead you to a conclusion.
When you change the angle of release of a pendulum, the period __________________
Experiment 3: Changing the Length.
In this experiment, you are going to keep the mass and the angle the
same
You will change the length of the pendulum. Then you’ll measure the
period.
Procedure:
Decide what angle you are going to use to set the pendulum swinging.
Mark it on the wall behind the release point.
Tie one weight onto the end of your piece of string.

10
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a) Trial 1:
i) Draw the weight back to the marked angle and allow it to swing for five full periods
(over and back, 5 times).
ii) Time how long it takes to do this.
iii) Divide your answer by five, to get the time for one full period.
iv) Repeat twice. Don’t forget to divide by five each time ... we want the time for one
period.
v) Now average your three answers.
b) Trial 2:
i) Retie the string at the top so it is about a third shorter.
ii) Repeat steps from i to v above.
c) Trial 3:
i) Retie the string at the top so it is half as long as the previous trial.
ii) Repeat steps from i to v above.
By now you should have data that will lead you to a conclusion.
When you change the length of a pendulum, the period ____________________.
The shorter the string, the _________________ the period.
Report back to the rest of the class. Did you have any problems with the experiment?
How did you solve them? Tell the class your results.
• First of all we must say that ............
• You have to be careful with ..........
• If you use ......... , then ............
• If you don’t ……. , the results............
• You can use……… instead of ............
• It’s easier if you .............

A.2. Experiments in daily life:
Lots of people like sugar in their coffee. But have you ever wondered…?
• How much sugar will dissolve in a cup of coffee?
• Is it easier to dissolve sugar in cold or hot liquid?
• Is it easier to dissolve sugar in coffee? in water? in oil?
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First we need scientific hypotheses:
• Use the words
• Amount; depends on; quantity; temperature; solvent (e.g. coffee);
• The first one has been done for you.
1. The amount of sugar dissolved depends on the quantity of solvent.
2._______________________________________________________________
3._______________________________________________________________
Now we need to design our experiments:
Guidelines:
(Use the layout below)
There are three important questions:
What is constant in the experiment?
What are the independent variables?
What is the dependent variable?
Now we need to conduct our experiments:
Materials:
What’s missing?
• Sugar
• Three glasses all the same size
• Three different solvents: eg. Water, pharmacy alcohol, olive oil.
• A little spoon.
• A scale

12
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We also need to write a Procedure:
Here is the procedure for the first hypothesis
Weigh the amount of sugar you have with a scale.
Measure the amount of liquid you have.
Put spoonfuls of sugar into the solvent one by one, making sure that each is
completely dissolved.
When the sugar stops dissolving, calculate the amount of sugar remaining:
Dissolved sugar = Initial amount of sugar – Final amount of sugar not dissolved.
Repeat steps i-iv with the same amount of sugar but a different quantity of solvent.
Calculate results.
Write the procedures for one of the other hypotheses and conduct the experiment.
Remember: depending on the hypothesis that you are checking the variables will change.
Finally write up your experiment and explain your conclusions to the rest of the
class.
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General Layout for an Experimental design Diagram
Title:
The effect of ___________________________________(Independent Variable (I.V.)
on ___________________________________________(Dependent Variable(D.V.))
Hypothesis:
If ______________________________________________ (planning change in I.V.)
then ___________________________________________(predicted change in D.V.)
Independent Variable
___________________________________________________________________
___________________________________________________________________
Data from the experiment:
Data obtained from the experiment for
the dependent variable

Trial

Data obtained from the experiment for the control variable.
___________________________________________________________________
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A.3. The Science of Cooking: Daily chemistry.
Read the text
An omelette is a dish made from beaten eggs quickly cooked
with oil in a frying pan, sometimes folded around a filling such as
cheese, vegetables, meat (often ham), or some combination of
the above. To obtain a fluffy texture, whole eggs or sometimes
egg whites only are beaten with a small amount of milk or cream, or even water, the
idea being to have “bubbles” of water vapour trapped within the rapidly cooked egg. The
bubbles make the omelette light and fluffy
Everybody knows what an omelette is, but:
How do eggs become an omelette?
Your tasks:
In groups of four use the scientific method in order to find out why eggs change when cooked.
1. Do background research:
Write “egg”, “omelette” or “science of egg” in the internet.
Read about the science of eggs.
2. Write your hypothesis.
Test your hypothesis with an experiment; don’t forget to set the different variables
(dependent, independent, controlled). Write a list of materials and write the
procedure.
Record the steps of your experiment with photos, they’ll be useful when you report the results.
Decide if your hypothesis is accepted or rejected.
Report back to the rest of the class.
In our background research we found ................
We decided to set the ......................., so this is the controlled variable.
We used a ........................ (materials).
As seen in this image ....................
We had a problem with ............... and we tried solve it by ...............
If you want to check a similar hypothesis, you must be careful with .................
Material AICLE 3º de ESO: How
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A.4. WORDSEARCH
a) Find the words in the list on the right.

• Did you find ..........?
• What direction is ...... in? (forward/backward/down/up/diagonal)
• Can you show me where…..
• It’s in column ...... and row ........

16
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A.4.b. Healthy Eating…fish?
You are going to listen to someone talking about research into eating fish and health. You
have a copy of the text but some words are missing. The first time you hear the text, use
the words from the word search to fill the gaps. After the second listening, do the exercise
which follows.
The ____________ in tuna
Eating fish can be good for you: It builds the
___________ of babies and helps the hearts of grownups. And eating fish can be bad for you: Fish from
around the world swim in waters _____________ with
mercury, which gets into some fish, and then into you
when you eat it!
Take ____________ as an example. In one of the new
studies, researchers studied 100 ________________
of sushi tuna purchased from grocery stores and restaurants. Sushi is a Japanese dish,
usually involving fish that is served raw.
The ______________ studied the genetic material in the cells of the tuna. They discovered
that the tuna came from three __________: bigeye, bluefin and yellowfin species. As the
scientists expected, the bigger fish contained more mercury.
But the ______________ were surprised to discover
that restaurant tuna contained more mercury than fish
from the fishmongers. Worse, yet, restaurant tuna had,
on average, more mercury than the maximum amount
recommended.
The official recommendation is that fish should not
contain more than 0.5_________________of mercury.
The tuna from restaurants had 0.75 parts per million, on
______________, and some restaurant samples had
levels as high as 1 to 2 parts per million.
As a result of their study, researchers recommended that people, especially pregnant
women and young children, should avoid certain types of fish. Mercury is _______________
which means it can injure developing brains.
In another study, scientists looked at three kinds of canned tuna: solid-white, chunk-white
and chunk-light1. On average, light tuna had 0.28 parts per million, which _____________
below the health agencies recommendation.
But solid and chunk-white types averaged 0.5 parts per million, right at the level of
concern. The researchers calculated that a 25-_____________ child can safely eat only
one serving every two weeks.
1

US trademarks
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In a third ___________, researchers studied
a ______________ that documents mercury
contamination in 51 different types of fish and found
that some types have 100 times the amount of mercury
typically found in other types. Scientists produced a
___________ to make it easy for consumers to check
the mercury content of the fish they’re about to eat or
buy.
Questions:
• Write hypotheses based on the experiments reported in the text.
• Look for data from the experiments and make a note of them.
• What were the conclusions?

ADDITIONAL INFORMATION
Guide to mercury levels in different varieties of fish and shellfish
LOW-MERCURY FISH AND SHELLFISH
VERY LOW

BELOW AVERAGE

Shrimp
Sardines
Tilapia
Oysters &Mussels
Clams
Scallops
Salmon
Crayfish
Freshwater Trout
Ocean Perch & Mullet

Pollock
Atlantic Mackerel
Anchovies & Herring
Sole & Plaice
Crabs
Pike
Butterfish
Catfish
Squid
Atlantic Croaker
Whitefish

MODERATE-MERCURY FISH AND SHELLFISH
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ABOVE AVERAGE

MODERATE HIGH

Pacific Mackerel (chub)
Atlantic Tilefish
Cod
Caned Light Tuna
Spiny Lobster
Snapper, Porgy, Sheepshead
Skate
Fresh water Perch
Haddock, Hake, Monkfish

Carp &Buffalofish
Halibut
Sea trout
Sablefish
Lingcod & Scorpionfish
Sea Bass
Pacific Croaker
American Lobster
Freshwater Bass
Bluefish
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HIGH-MERCURY FISH
HIGH

VERY HIGH

Canned Albacore Tuna

King Mackerel

Spanish Mackerel

Swordfish

Fresh/Frozen Tuna

Shark

Orange Roughy

Gulf Tilefish

Grouper

Bluefin Tuna

Marlin

The Scientific Method
Work in groups of five. Each member of the group takes one of the areas below. You are
going to become an expert in your area. First of all, do some internet research on your
own. Then get together with the people from the other groups who are working on the
same area as you and put all your information together. Now you are an expert! Go back
to your group and explain your area to them. Be prepared to answer their questions.

1.- OBSERVATION + QUESTION:
Identify variables.
Classify observed data: Classification criteria.
2.- BACKGROUND RESEARCH:
Background research plan
Finding information
3.- HYPOTHESIS:
Variables.
Hypothesis: What makes a good hypothesis?
4.- EXPERIMENT:
Experimental procedure.
Material List.
Conducting an experiment
5.- ANALYSE AND REPORT RESULTS:
Data analysis and graphs (Use Extra materials I)
Conclusions.
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A.5. SCIENTIFIC METHOD - review
1. True (T) or False (F)? Justify your answer.
a) The scientific method is only for scientists.
b) When you classify observed data, the classification criterion is not important.
c) A hypothesis is an informal observation.
d) When you represent data in a graph, the position of the variables is the same.
e) The experiment to check a hypothesis only needs to be done once.

2.- Look at these graphs of data from an experiment/observation, are they good or
bad graphs? Why?

3.- State the characteristics of the different types of variables you can use in a
hypothesis (include an example if necessary):
Dependent variable

20
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Controlled Variable

4.- The Science of Gazpacho?
This short text contains two observations. Write them as hypotheses. How would you test
them?
Traditional Gazpacho
This basic version of gazpacho is the one traveller would be most
likely to encounter when touring through Spain.
One taste of this chilled gazpacho and you will be instantly
transported to a land of whitewashed walls, red-tiled roofs, and
a golden sun...

II.- Making Measurements.
	
  
Brainstorm

Can you measure the mass of a coin? How?
Can you measure the length of a ruler? How?
Can you measure the beauty of a person? How?
Can you measure the knowledge of a person? How?
What does measure mean?

• Measure means …………………
• If I need to measure .......................
• If we want to…………….. ,we have to ……………………….
• This is something that you can’t measure because...................
• I agree with you but maybe .................
• I’m not sure if ……………………….
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2.1 Making measurements: definitions
You can measure PHYSICAL MAGNITUDES or QUANTITIES
Measurement is the process of determining the quantity of a physical magnitude by
comparing it with a certain quantity2 of the same physical magnitude called unit
We can measure a physical magnitude with instruments of measure3, (see below).
They are characterized by a precision4 and accuracy5
We must express a magnitude with a number or quantity + a unit
Example:

12

g

Quantity

unit

	
  
SUM-UP 1: Use the words below to design a
Cmap which will help you remember the important
information. Compare your map with a partner.
Talk about difference and similarities in your maps.

This quantity is chosen by consensus.
It is something that produces measures.
4
(1) The ability of a measurement to be consistently reproduced and (2) The number of
significant digits to which a value has been reliably measured”.
5
Ability of a measuring instrument to give responses close to a true value.
2
3
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Key Concepts: Physical magnitude, measure, unit, compare, instruments of measure,
quantity, accuracy, precision.
• I connect this concept with ........................ because.....................
• Sure, but I think it would be better to .........................
• Don’t you think …………… is linked to ………………….?
• In my opinion you should write first .................... because...............

A.6. Units and quantities

Quantities
Number

How many?

Units
Symbol

How many?

Compare your answers with other students’. Do you agree?
Material AICLE 3º de ESO: How
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A.6 b. Accuracy and Precision
Fill in the gaps and then answer the questions.
An example of a sensor with BAD accuracy and BAD precision:
Suppose a _____________ holds a constant temperature of 38.0 ºC.
A ____________________ is tested 10 times in the refrigerator. The
temperatures from the test yield the temperatures of: 39.4, 38.1,______,
37.5, 38.3, ______, 37.1, 37.8, 38.8, _______. This distribution shows
no tendency toward a particular value (lack of precision) and does not acceptably match
the actual temperature (________ of accuracy).
An example of a sensor with ________________________: Suppose a lab refrigerator
holds a constant temperature of 38.0 ºC. A temperature sensor is tested 10 times in the
refrigerator. The temperatures from the test yield the temperatures of: 37.8, 38.3, 38.1, 38.0,
37.6, 38.2, 38.0, 38.0, 37.4, 38.3. This distribution shows no _______________ tendency
toward a particular value (lack of precision) but each value does___________________
to the actual temperature (high accuracy).
An example of a sensor with BAD accuracy and GOOD precision: Suppose a lab
refrigerator holds a constant temperature of 38.0 ºC. A temperature sensor is tested 10
times in the refrigerator. The temperatures from the test______________________ of :
39.2, 39.3, 39.1, 39.0, 39.1, 39.3, 39.2, 39.1, 39.2, 39.2. This distribution does show a
tendency __________________ a particular value (high precision) but every measurement
is well off from the actual temperature (_____________).
An example of a sensor with GOOD accuracy and GOOD precision: Suppose
a lab refrigerator holds a constant temperature of 38.0 ºC. A temperature sensor is
tested 10 times in the__________________. The temperatures from the test yield
the temperatures of: 38.0, 38.0, 37.8, 38.1, 38.0, 37.9, 38.0, 38.2, 38.0, 37.9. This
distribution does show a tendency toward a particular value (high precision) and is very
_________________________each time (high accuracy)
The ____________ of any instrument is to have high accuracy (sensor matching reality as
close as possible) and to also have a high precision (being able to consistently replicate
results and ____________ with as many ____________ as appropriately possible).
Instruments need to be _____________ in order that they sustain high accuracy and
high precision
Comprehension Questions:
1.- True or False? Say why.
a) If an instrument has high precision, it has high accuracy.
b) The thermometer on the right is more
precise than the one on the left:

24
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c) The thermometer on the right is more accurate than the one on the left.
d) My watch can measure seconds, so it’s less precise than Big Ben.

e) You get 7.3 in science and 7.33 in maths. The science mark is less precise.
2.- Now you are “a precision investigator”. Look for the apparatus below in the lab and
note their precision. (There are 2 examples):
Apparatus

Precision

Graduated Cylinder

1 mL

500 mL volumetric flask

500 mL

Apparatus for measuring different physical magnitudes
Volume: how much space an object occupies.
Capacity: internal volume of an object.

Burette

Pipette

Erlenmeyer Flask

Beaker
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Volumetric Flask
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Mass: the amount of matter physical objects contains.
Balances: Compare masses. Scales: Measure forces (weight)

Balance

Triple Beam Balance

Roman balance

Analytical scale

Precision Balance

Kitchen scale

Length: The measurement of the extent of something along its greatest dimension.

Tape Measure

Vernier Calliper

Micrometer

Laser Distance

Time: A quantity used to sequence events, to quantify the durations of events and the
intervals between them

Watch

26

Chronometer
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Temperature: is that property which governs the transfer of thermal energy.
Thermodynamic Definition of temperature: is a measurement of the average kinetic
energy of the molecules in an object or system

Thermometer

Clinical Thermometer

IR Thermometer

Other Lab apparatus

Bunsen Burner

Funnel

Separatory Funnel

Test tube rack

2.2 The International System Of Units.
The international system of units consists of a set of units together with a set of prefixes.
The units of SI can be divided into two subsets.
• Seven base units: Each of these base units represents, at least in principle, different
kinds of physical quantities.
• Derived Units: From these seven base units, several other units are derived.
In addition to the SI units, there is also a set of non-SI units accepted for use with SI
which includes some commonly used units such as the litre.
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SI base units
Name

Unit symbol Quantity

Symbol

metre

m

length

l (a lowercase L)

kilogram

kg

mass

m

second

s

time

t

ampere

A

electric current

I (a capital i)

kelvin

K

thermodynamic temperature T

candela

cd

luminous intensity

Iv (a capital i with lowercase v
subscript)

mole

mol

amount of substance

n

A.7. Basic Units
Listen to the scientific definitions of
the basic units. Fill in the gaps and
match each definition with the
appropriate word on the left.

Definition 1

It is the _________ of the path travelled by light in vacuum during
a time interval of _____________ of a second.
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Definition 2

It is the unit of _________; it is equal to the mass
of the international ________________________.

Definition 3
It is the duration of __________________ periods of the radiation
corresponding to the transition between the two___________levels
of the ground state of the ____________133 atom.
Definition 4
It is constant current which, if maintained in two _____________
conductors of infinite _____________, of negligible circular
cross-section, and placed 1 metre apart in___________ would
produce between these conductors a force equal to ___________
newton per metre of length
Definition 5
It is the unit of thermodynamic temperature, is the _______________
of the thermodynamic temperature of the _______________________
____________.”
Definition 6
It is the amount of substance of a system which ______________
as many _______________________ as there are atoms in 0.012
kilogram of carbon 12; its symbol is “mol”.
Definition 7
It is the ____________________, in a given direction, of a source
that emits monochromatic radiation of frequency_______________
hertz and that has a radiant intensity in that direction of __________
___ per steradian.
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Check your answers with a partner:
• Can you spell......................
• How do you say …………….?
• I think .......... corresponds to.............
• What about …………..?

A.7. b Interdependency. Work with a partner. Which of these symbols can be linked?
Draw arrows to show interdependency.

A	
  
	
  
	
  
	
  
	
  
mol	
  
	
   	
  
	
  

K	
  
	
  

s	
  
	
  
	
  
	
  
	
   m	
  
	
  
	
  
	
  
kg	
  
	
  
	
  
	
  
	
  
	
  
	
  

• How can I find the interdependency
between.......... and .......
• I guess …………. must go with
............. because...........
• I think there can be a relationship
between……………

cd	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
2.3. Prefixes	
   in the International System of Units

A prefix may be added to a unit to produce a multiple of the original unit. All multiples
are integer powers of ten. For example, kilo- denotes a multiple of a thousand and millidenotes a multiple of a thousandth; hence there are one thousand millimetres to the
metre and one thousand metres to the kilometre. The prefixes are never combined: a
millionth of a kilogram is a milligram not a microkilogram
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Here are the prefixes.

Prefix

Symbol

Meaning (using short scale names of numbers)

yotto-

Y

1024 = 1 000 000 000 000 000 000 000 000 = 1 septillion

zetta-

Z

1021 = 1 000 000 000 000 000 000 000 = 1 sextillion

exa-

E

1018 = 1 000 000 000 000 000 000 = 1 quintillion

peta-

P

1015 = 1 000 000 000 000 000 = 1 quadrillion

tera-

T

1012 = 1 000 000 000 000 = 1 trillion

giga-

C

109 = 1 000 000 000 = 1 billion

mega-

M

106 = 1 000 000 = 1 million

kilo-

K

103 = 1 000 = 1 thousand

hecto-

H

102 = 100 = 1 hundred

deca-

da

101 = 10 = ten
100 = 1 = one

deci-

d

10-1 = .1 = a tenth of a

centi-

c

10-2 = .01 = a hundredth of a

milli-

m

10-3 = .001 = a thousandth of a

micro-

μ

10-6 = .000 001 = a millionth of a

nano-

n

10-9 = .000 000 001 = a billionth of a

pico-

p

10-12 = .000 000 000 001 = a trillionth of a

femto-

f

10-15 = .000 000 000 000 001 = a quadrillionth of a

atto-

a

10-18 = .000 000 000 000 000 001 = a quintillionth of a

zepto-

z

10-21 = .000 000 000 000 000 000 001 = a sextillionth of a

yocto-

y

10-24 = .000 000 000 000 000 000 000 001 = a septillionth of a

2.4. Conversion factors.
Factor by which a quantity that is expressed in one set of units must be multiplied in
order to convert it into another set of units.
A conversion factor is a fraction that is always equal to 1, so the numerator and
denominator must be represented by the same amount of measure. In order to
construct these types of fractions you can use the Standard prefix chart or word mat,
where you can find the factor (scientific notation) that you can use to relate with the basic
unit.
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A conversion factor is a ratio, which is equal to 1. Multiplying a conversion factor (because
it is equal to 1) doesn’t change the magnitude of the measurement, only the units in
which it is expressed
Using conversion factors, examples:
Converting units is like riding a bicycle: once you know how it’s easy. One method is to
multiply the given unit by a conversion factor that cancels the unwanted unit and
replaces it with the desired unit.
Example 1, to convert 2 hours to minutes you intuitively multiply by 60. But why does that
work?

You see that h is in both the numerator and the denominator, so the h cancels, leaving
you with minutes
Example 2: Converting km/h to m/s.
If you have two units at a time, you use two conversion factors. For example, to
convert 50 km/h to m/s you convert km to m and 1/ h to 1/ s:

To convert one metric measurement to another, use conversion factors.
A.8. Conversions
Look at the measure, look for the conversion factor and then multiply the measure by the
conversion factor (don’t forget to cancel the unwanted units) and obtain the measure with
the wanted units.
Convert the following measurements into SI basic units
In order to help you, use a chart like this:
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Exercise

Unwanted
Units

Measure

Example

27 Ps

Ps

1

27 km

km

2

15 mm

3

14 MA

4

2 daK

5

12 g

6

14 mg

7

15 pcd

8

14 L

9

5 cm3

10

5 g/cm3

relationship
Conversion
Wanted units between
factor to use
units
1 Ps=1015s

s

1015s/1s

And now the challenge, convert the following measurements into SI basic units using
conversion factors:
a) 7 Gm

b) 8000 Tm

c) 27 pm2

d) 47 pL

e) 77 m3

f) 125 pm/h

g) 27 g/ dm3

h) 7 kg / cm3

i) 5 μm2

j) 14 Mm3

k) 27 m3

l) 27 ºC

m) 4 pm3

n) 88 kg/ mm3

ñ) 25,7pg/µm3

o) 47 ºC

p) 45 L

q) 4 Em

r) 27 mg

s) 45 ag

Compare your answers
• If you have the standard prefixes word mat, you can find .........................
• The power of ten necessary here is .....................
• We need two factors, the first one is .............................. and the second one is
..................
• The Basic international Unit is ..................... so we must go from .............. to
.................... First multiply by .................. and then multiply by ............................
• Remember if you multiply the same base powers, the result is ...................
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Project: Standard prefixes flash cards
A.- Making Flash cards.
Work in 6 groups. Each group will make flash cards associated with the most
common physical magnitudes (quantities) using prefixes and the factors that
correlate with those units in the SI. (Complete the charts below in order to help
you). Put the conversion factor numerator on the back and the denominator on
the front)
Example:
Magnitude: Mass. The SI unit is kg. One of the flash card must contain:
Front: 1 mg
Back: 10-6 kg
Group 1:
Magnitude: Length.

dm to m
cm to m
mm to m
μm to m
nm to m
pm to m
fm to m
am to m
zm to m
ym to m

Conversion factor
10-1 m / 1 dm

dam to m
hm to m
km to m
Mm to m
Gm to m
Tm to m
Pm to m
Em to m
Zm to m
Ym to m

Conversion factor
10 m / 1 dam

Group 2:
Magnitude: Area
Conversion factor
dm2 to m2

(10-1 m / 1dm)2=
10-2m2 / 1 dm2

cm2 to m2
mm2 to m2
μm2 to m2
nm2 to m2
pm2 to m2
fm2 to m2
am2 to m2
zm2 to m2
ym2 to m2
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Conversion factor
dam2 to m2
hm2 to m2
km2 to m2
Mm2 to m2
Gm2 to m2
Tm2 to m2
Pm2 to m2
Em2 to m2
Zm2 to m2
Ym2 to m2

Science Works

(10 m / 1 dam)2=
102m2 / 1 dam2

Group 3:
Magnitude: Volumne
Conversion factor
dm3 to m3
cm3 to m3
mm3 to m3
μm3 to m3
nm3 to m3
pm3 to m3
fm3 to m3
am3 to m3
zm3 to m3
ym3 to m3
L to m3

(10-1 m / 1dm)3=
10-3m3 / 1 dm3

Conversion factor
dam3 to m3

(10 m / 1 dam)3=
103m3 / 1 dam3

hm3 to m3
km3 to m3
Mm3 to m3
Gm3 to m3
Tm3 to m3
Pm3 to m3
Em3 to m3
Zm3 to m3
Ym3 to m3
10-3 m3/ 1L

Group 4:
Magnitude: Mass

g to kg
cg to kg
mg to kg
μg to kg
ng to kg
pg to kg
fg to kg
ag to kg
zg to kg
yg to kg

conversion factor
(1 kg / 103 g)
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Pasar de dag a kg
hg to kg
kg to kg
Mg to kg
Gg to kg
Tg to kg
Pg to kg
Eg to kg
Zg to kg
Yg to kg

Science Works

conversion factor
(1 kg / 102 dag)
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Group 5:
Magnitude: Time

ds to s
hour to s
cs to s
ms to s
μs to s
ns to s
ps to s
fs to s
as to s
zs to s
ys to s

conversion factor
10-1 s / 1 ds
3600 s / 1 h

das to s
days to s
hs to s
ks to s
Ms to s
Gs to s
Ts to s
Ps to s
Es to s
Zs to s
Ys to s

conversion factor
10 s / 1 das
86400 s / 1 day

Group 6:
Magnitude: amount of substance.

dmol to mol
cmol to mol
mmol to mol
μmol to mol
nmol to mol
pmol to mol
fmol to mol
amol to mol
zmol to mol
ymol to mol

conversion factor
10-1 mol / 1 dmol

damol to mol
hmol to mol
kmol to mol
Mmol to mol
Gmol to mol
Tmol to mol
Pmol to mol
Emol to mol
Zmol to mol
Ymol to mol

conversion factor
10 mol / 1 damol

B.- Using flash cards (daily).
1. This is the Laitner system:
1.1. Arrange three boxes (1, 2 and 3) and classify the cards with the following criterion:
1.1.1. Box number 1: Cards you often make mistakes with.
1.1.2. Box number 2: Cards you know quite well
1.1.3. Box number 3: Cards you know very well.
2. Classifying the cards (first day):
2.1. One student takes a card and says the measure (e.g “deci gram”), the rest of the
class must say the factor (e.g. “one kilogram is ten powered four decigrams”).
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2.2. If most of the class knows the answer (and can answer fast), put the card in box 3.
2.3. If only a few of the class know the answer, put the card in box 2.
2.4. If most of the class doesn’t know the answer, put the card in box 1.
3. Following days:
3.1. Working with the cards:
3.1.1. Cards in box 1 must be used once a day as in 2.1.
3.1.2. Cards in box 2 must be used every 3 days.
3.1.3. Cards in box 3 must be used every 5 days.
4. Promoting and demoting cards:
4.1. Cards can be promoted or demoted if answer rates change.
C.- Final Term quiz.
1. Work in four groups A, B, C & D.
1.1. The game is a 4 team league:
1.1.1. A vs B
1.1.2. A vs C
1.1.3. A vs D
1.1.4. B vs C
1.1.5. B vs D
1.1.6. C vs D.
1.2 If there is a tie, then have a tiebreaker.
2. The two best teams play the great final.
(flash card game rules in appendix)

Material AICLE 3º de ESO: How

Science Works

37

What I have learned. (Self assessment)

I CAN...

38

Use instruments of measure to measure different
quantities.

YES

	
  

NO

NOT
YET

Observe my environment and describe the things
that occur.

YES

NO

NOT
YET

Formulate hypotheses in order to explain things
which happen.

YES

NO

NOT
YET

Explain how my hypothesis explains the things.

YES

NO

NOT
YET

Write the measurements using the si base units.

YES

NO

NOT
YET

Transform a non si base unit measure to a si base
unit measure using conversion factors.

YES

NO

NOT
YET

Identify and distinguish basic and derived units
of measure and relate them with the physical
quantities that they represent.

YES

NO

NOT
YET

Make calculus with the scientific notation (powers
of ten) to write quantities.

YES

NO

NOT
YET

Make a conversion factor using any unit, even with
non SI units like litre, “fanega”, inch, etc.

YES

NO

NOT
YET
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Extra materials I : Rules for good Graph Making:
Always give your graph a title in the following form: “The dependence of (your dependent
variable) on (your independent variable).
The x-axis of a graph is always your independent variable and the y-axis is the dependent
variable.
Always label the x and y axes and give units.
Putting numbers on the x and y-axes is something that everybody always remembers
to do (after all, how could you graph without showing the numbers?). However, people
frequently forget to put a label on the axis that describes what those numbers are, and
even more frequently forget to say what those units are.
Always make a line graph.
Do not use bar graphs when doing science.
Never, EVER, connect the dots on your graph!
Why? When you do an experiment, many little things go wrong, and these little things add
up. As a result, experimental data never makes a nice straight line.
Make sure your data is graphed as large as possible in the space you’ve been given.
Flash card game rules:
There are 2 teams playing (Question and Answer).
The game has 4 rounds, 2 for Q and 2 for A.
• Each round lasts 150 seconds.
• And the end of a round the Q team will be A team and vice versa.
The team that starts the game is decided at random with a coin, this is the Q team
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The game mechanics is showed in the next diagram:

	
  

The class distribution for this game will be as shown below:
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