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Editorial

Nuestros jóvenes tendrán una vida plena si desarrollan el placer por aprender constante-

mente, si mantienen vibrante la necesidad de hacerse preguntas para comprender el mundo 

que los rodea y, en consecuencia, poder generar acciones para mejorarlo y enriquecerlo.

Las monografías que los candidatos del Programa del Bachillerato Internacional presentan 

como parte de del mismo son el reflejo del perfil que los alumnos han desarrollado en su 

vida escolar. En ellas plasman sus habilidades de investigación, de organización, de perse-

verancia y de enfoque crítico frente al tema que ha despertado su interés.

Es un gran placer poder compartir con nuestros lectores una selección de dichos trabajos, 

correspondientes a la sesión de exámenes del año 2017. Son los trabajos originales de un 

grupo de nuestros candidatos, que lograron las calificaciones máximas en este componente 

del Diploma.

Cada uno de ellos fue guiado por su inquietud, y fue acompañado por un profesor que, en su 

rol de supervisor, asegura el cumplimiento de los requerimientos propios de la monografía 

y la independencia y autenticidad del misma.

Espero que disfruten de la lectura de esta nueva edición de Orbis Tertius: Monografías, que 

es para nosotros un gran orgullo, ya que evidencia la calidad de los jóvenes que culminan 

su trayecto educativo en la comunidad SEK.

Marta Rodger
Directora General de SEK International Schools
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1. Introducción 
El primer contacto hispano-japonés conocido 
ocurrió en el siglo XVI, cuando se empezaron a 
comercializar e intercambiar productos entre es-
tos dos países, además del intento de los misio-
neros para introducir la religión en el país del sol 
naciente. Redactaban cartas, ensayos, crónicas y 
demás textos donde se representaba Japón como 
país y su cultura. Podemos considerar que, desde 
entonces, el concepto del país que quedaba por 
conocer se empezó a introducir en la literatura 
española

1
. 

No es extraño que un siglo más tarde la cultura 
japonesa fuese motivo literario, probablemente 
más elaborada, en El Criticón, de Baltasar Gra-
cián. (Guzmán Urreno, n.d.)

2
. 

A partir de entonces, la cultura japonesa refle-
jada en la literatura española se ha hecho pre-
sente progresivamente, a medida que así lo ha-
cía la globalización, con variadas interacciones 
de distintas regiones del mundo. La facilidad de 
comunicación y el aumento de las nuevas tec-
nologías han permitido que se alcancen más co-
nocimientos del país japonés en España. “Las 
oportunidades aumentan en medida en la 
que se desarrollan las conexiones, enlazados 
por la Web”

 3
 (Berenice Ixchel, 2006). Con ello, 

no solo nacieron más obras literarias, sino que 
se ha alcanzado un punto en el que la literatura 
comienza a ser transmitida a través de las redes 
sociales, como en Trenes hacia Tokio, nacido 
del blog Hikkikomori de Alberto Olmos. “Los 
desarrollos de una región del mundo pueden 

1
 Palabras de Elena Barlés reproducidas en el “Memoria 

explicativa del Congreso Internacional: Japón y el Siglo 
de Oro español: relaciones e influencias.”

2
 Urreno, G. “Japón en la literatura española.” Consultado 

el 7 de octubre de 2016, de The Cult, http://www.thecult.es/
cronicas/japon-en-la-literatura-espanola.html

3
 Ixchel Martínez González, B. (2006, septiembre 4). “Japón 

y la Globalización” [PDF]. México: Universidad de las 
Américas Puebla.

tener profundas consecuencias para las opor-
tunidades de vida de los individuos o las co-
munidades en el otro extremo del planeta”

 4
 

(Berenice Ixchel, 2006). La globalización ha per-
mitido que lugares lejanos lleguen a influenciar-
se por eventos que ocurren en una localización 
particular.

5
 Por lo que podríamos reflejar este 

conocimiento, a su vez, en el modo de transmitir 
la literatura. Relatar las aventuras y experiencias 
en la Web se ha convertido en una práctica fre-
cuente desde hace unos años, y creció a medida 
que se iba popularizando.

6
 Esto mismo ha per-

mitido el éxito de autores como Alberto Olmos 
que se dan a conocer por las redes sociales.

7
 

Considerando esto, el hecho de que este méto-
do sea novedoso respecto a la tradicional forma 
de publicar los libros provoca que pocas genera-
ciones sean conscientes de su existencia o que 
escritores con talento pasen desapercibidos. En 
el caso de Alberto Olmos, ingenioso y afortunado 
de haber conseguido lectores con el tiempo, reci-
bió galardones por su valor, como el Premio Ojo 
Crítico de Narrativa 2009

8
 o el Premio de Arte 

Joven de la Comunidad de Madrid
9
 entre otros. 

4
 Ibid. 

5
 Ibid.

6
 Pardilla Fernández, S. (2015, abril 7). Historia de los blogs | 

“El primer blog y su popularización.” Consultado en 18 de 
octubre de 2016, de http://communityanalisis.com/historia-
de-los-blogs-el-primer-blog-y-su-popularizacion/ 

7
 “Feria de Libro de Santiago reconocerá a ‘escritores 

digitales.’” (2016, octubre 17). Consultado el 18 de octubre 
de 2016, de EL UNIVERSAL, http://www.eluniversal.com.
mx/articulo/cultura/letras/2016/10/18/feria-de-libro-de-
santiago-reconocera-escritores-digitales

8
 “Con este galardón, el jurado quiere subrayar la capacidad 

narrativa que el autor plasma en todas sus novelas” (RTVE, 
2009). (2009, noviembre 23). “Alberto Olmos, Premio Ojo 
Crítico de Narrativa.” Consultado el 26 de octubre de 2016, 
de RTVE, http://www.rtve.es/radio/20091123/alberto-olmos-
premio-ojo-critico-narrativa/302173.shtml 

9
 Alberto Olmos - Círculo de Bellas Artes. (2016). Consultado 

el 26 de octubre de 2016, de Círculo de Bellas Artes de Madrid, 
http://www.circulobellasartes.com/biografia/alberto-olmos/ 

Japón a través de la visión 

de Alberto Olmos 
enTrenes hacia Tokio 

◗ Yurika García Fumoto
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Trenes hacia Tokio, obra de Alberto Olmos que nació de su blog 
personal, se ambienta en el Japón contemporáneo. Debido a que se 
trata de una recopilación de entradas que el autor fue publicando 
a lo largo de su estancia en este país, se refleja un nipón de forma 
absolutamente sincera, desde la perspectiva del autor. Esto incluye 
detalles no antes vistos en libros expositivos ni contenidos turísti-
cos, lo que permite información nueva e impactante de este país. 

Esta exploración se ha dedicado al estudio de la siguiente pregunta: 
¿Cómo refleja la cultura japonesa Alberto Olmos en su libro Trenes 
hacia Tokio? Refiriéndome a “libro”, y no “obra”, y en singular, ya 
que su edición impresa es tan solo la recopilación de las más valo-
radas entradas que tienen su origen en su blog personal. 

El estudio de la cultura que ha sido reflejada en la obra permitió 
analizar el potencial lingüístico, ya que se puede diferenciar clara-
mente la técnica expositiva de la narrativa que emplea Olmos. Ante 
todo, teniendo en cuenta la situación del escritor y la del lector. 
Para ello, contacté personalmente con Alberto Olmos, lo que me 
proporcionó un entendimiento más claro y directo del estilo em-
pleado y las sensaciones que se tratan de transmitir. Me aseguré 
de comprender el ambiente en el que se encontraba Olmos y su 
relación con los blogs, investigando en fuentes variadas el impacto 
de los blogs como literatura y características que podría suponer 
relatar acontecimientos recientes en la red. 

En conclusión, se observa cómo Olmos transmite su percepción 
espontánea de Japón a través de su blog. Al recurrir a constantes 
descripciones milimétricas, inicialmente percibidas como afirma-
ciones, nos aporta sensaciones e imágenes ocultas sobre un len-
guaje sencillo y cercano, todo a partir de los ojos de Alberto Olmos. 
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han sido filtradas por la distancia del tiempo, que 
podría haber alterado la percepción de la cultura 
japonesa perfectamente. No sólo esto, sino que el 
autor, confirma que las entradas son completa-
mente autobiográficas,

14
 a pesar de usar el nom-

bre ficticio del protagonista David, en vez de Al-
berto. De modo que, ya que sabemos que la obra 
es increíblemente transparente, nos asegura que 
la información trasmitida en ella en relación a 
la cultura japonesa es tal y como lo cuenta Ol-
mos en su actualidad. Subjetivamente, nos da la 
oportunidad de conocer la sensación del Japón, 
el vivir y ver en este país, sin ni siquiera haber 
pisado el país del sol naciente, a través de las vi-
vencias del escritor. 

La influencia del contexto del autor, la técnica 
del narrador, los personajes, el espacio y la ac-
ción son factores que reflejan la cultura japone-
sa, directa o indirectamente, de formas distintas.

2.1 Técnica del narrador
La técnica del autor desempeña un rol crucial en 
cuanto a la representación de la cultura objetiva, 
y de la perspectiva española subjetiva. El autor 
tiende a mencionar cada simple detalle de su 
ambiente, desde los gestos de una persona hasta 
los carteles de la calle, a pesar de que su inten-
ción no sea referencial. Esto lo dejó claro en una 
entrevista hecha por Luis García:

“Creo que, sin querer, he hecho un libro ex-
traordinariamente verosímil y documen-
tado sobre las bambalinas de la realidad 
nipona. No era mi intención, pero puede 
ser la del lector: encontrar anécdotas y ges-
tos de una cultura lejana.” (Alberto Olmos, 
n.d.)

15

14
 Ibid. (Mensaje 2).

15
 García, L., & Fernández, N. ENTREVISTAS: Alberto Olmos. 

Consultado el 7 de julio de 2016, de http://www.literaturas.
com/v010/sec0703/entrevistas/entrevistas-04.html

Se trata de una forma relativamente original en 
la narración, fuera de lo común, que, sin querer, 
da una impresión totalmente honesta del narra-
dor. Esto, desde un principio, deja la sensación 
de certeza en el lector, incitándolo a pensar de 
este modo: lo que lee, es lo que es. 

“Me estoy poniendo rojo y ella también se 
está poniendo roja y Ayumi, desde el otro 
lado, hace un gesto que hace que por fin 
me ilumina: forma una equis con ambos 
índices; o sea, PROHIBIDO. 

'¿Prohibido? -exclamó, casi relajado de 
que no me hayan pedido inspeccionar el 
contenido de mi cámara digital-. El chicle, 
¿prohibido?'. Entonces Tomomi, que sigue 
del color del cuello cortado de Robespie-
rre, me pone sobre el mostrador un papeli-
to blanco perfectamente rectangular y, sin 
dejar de sujetarlo, espera la deposición de 
mi actitud masticadora. Así que me saco el 
chicle, lo pongo sobre el papel, Tomomi lo 
estruja con prematura y luego sonríe, y me 
pide el carné, lee electrónicamente el có-
digo de barras de este y de los cedés, me 
dice cuándo devolverlos, sonríe, inclina la 
cabeza, me ve marcharme, y se queda tan 
a gusto.”

16

En este fragmento, se observan abundantes 
descripciones y acciones cortas. En un princi-
pio, no parecen tener gran importancia, como si 
este decorado no fuese esencial para transmitir 
la idea. Sin embargo, el conjunto de estas ora-
ciones aparentemente innecesarias son las que 
nos representan la idea del trato habitual de una 
empleada, en Japón, hacia un cliente (en este 
caso, extranjero). Vemos cómo la cinésica con 
la cual le comunica que no está permitido mas-
car chicle y se lo hace retirar es propio de Japón. 

16
 Olmos, Alberto. Trenes hacia Tokio. Editorial Lengua de 

Trapo. España, 2006. p. 144.

Sin embargo, a día de hoy no existen muchos 
estudios de la obra Trenes hacia Tokio ni en 
ámbitos de contenido ni de técnica literaria. 
Debido a que soy afortunada de poseer dos na-
cionalidades y culturas diferentes (soy mestiza: 
japonesa y española), la obra de Olmos me lla-
mó la atención desde su título. No era habitual 
encontrarme con libros de autores españoles que 
contuvieran la cultura japonesa en forma literal 
y subjetiva, sino que lo frecuente era expositivo. 
Así, tras su lectura, pude apreciar la curiosa y 
original técnica de Olmos, que sin duda fue ca-
paz de decir mucho más de lo que ocupan sus 
252 páginas de la edición de que disponía. 

Decidí mandar un correo electrónico a Alberto 
Olmos (con pocas esperanzas de respuesta por 
si estuviese muy ocupado en otras obligaciones), 
debido a que su estilo me impulsaba a ello. Le 
pregunté sobre su conexión con Japón. Días más 
tarde, recibí un correo del autor, respondiéndo-
me a todas las preguntas que le hice (apéndice). 
La impresión que me llevé era que Olmos es di-
ferente. No porque me contestara amablemente, 
sino porque parecía tener una aureola distinta a 
otros escritores. 

De modo que, tras darme cuenta de la profun-
didad que ocultaba Trenes hacia Tokio en sus 
páginas, supe que el análisis de esta obra sería 
merecedor de un ensayo extenso y decidí ana-
lizar cómo un autor español refleja una cul-
tura japonesa que le era desconocida, algo 
que difícilmente un informe objetivo sobre este 
país nos explica. El objetivo es meterse en las 
palabras honestas y transparentes de Olmos 
para llegar a sentir lo que un español per-
cibiría de un país exótico como Japón y su 
cultura.

2. Cuerpo
La obra Trenes hacia Tokio de Alberto Olmos fue 
desarrollada principalmente gracias a la combi-
nación de dos condiciones: la estancia indefinida 
del autor en Japón, y las emociones y experien-
cias que le impulsaban a compartirlo en su blog. 
Estas dos condiciones dependen la una de la otra, 
son factores que se influencian entre sí. 

Olmos ofrece en el prólogo una explicación 
acerca de la creación del libro: “Trenes hacia 
Tokio surgió de un blog”

10
 (que abrió durante 

la estancia en Japón), y a la vez, confirmó (vía 
correo electrónico) lo siguiente: “me di cuenta 
de que todos juntos formaban un libro, casi 
una novela”

11
, por lo que decidió unir las entra-

das previamente colgadas en Hikkikomori y así 
publicar este libro.

Seguidamente, en el mismo prólogo describe 
cómo, durante su estancia en Japón, “la vida era 
amarilla”: unos años confusos donde su pasión 
“amenazaba pudrimiento”

 12
. Es decir, por al-

guna razón que desconocemos, el escritor se en-
contraba en Japón. Al parecer, según él afirmaba, 
“era habitual que los emigrados recurrieran a 
los blogs para informar de sus andanzas en el 
extranjero a sus amigos”

13
. 

El hecho de que el libro estuviera compuesto 
por una serie de blogs es de gran trascendencia, 
ya que nos permite obtener unos conocimientos 
frescos y directos, lo que nos ayuda en el estudio 
para responder la pregunta de este ensayo. Lo 
llamativo de los blogs de Olmos es que son re-
dacciones inmediatas, sinceras y, por lo tanto, no 

10
 Olmos, Alberto. Trenes hacia Tokio. Editorial Lengua de 

Trapo. España, 2006. p. 15.

11
 Ver correo electrónico en el apéndice (Mensaje 1).

12
 Olmos, Alberto. Trenes hacia Tokio. Editorial Lengua de 

Trapo. España, 2006. p. 13.

13
 Ver el correo electrónico en el apéndice (Mensaje 1).

http://www.literaturas.com/v010/sec0703/entrevistas/entrevistas-04.html
http://www.literaturas.com/v010/sec0703/entrevistas/entrevistas-04.html
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reflejo de la cultura japonesa: David está cons-
tantemente rodeado de gente (algo que es de es-
perar en una capital superpoblada como Tokio), 
haciendo una rutina diaria que consiste en dos 
horas de tren desde su casa a la guardería (lu-
gar de trabajo) aparte de recorrer las calles de la 
ciudad. Aumenta, por lo tanto, la probabilidad de 
cruzarse y fijar la mirada en personas que, como 
el protagonista, viven su día a día. Esto hace 
que, al ser descritos por Olmos con la técnica 
que hemos mencionado previamente, transmita 
inconscientemente una esencia japonesa en su 
literatura. Una vez más, evocamos que los blogs 
del autor fueron redactados como textos litera-
rios, no expositivos. La simple descripción del 
modo de vestir, actuar o hablar de estos perso-
najes es uno de los elementos que más aportan 
en cuanto a cultura. Ya que la cotidianidad en un 
ambiente es la que substancialmente representa 
el país. 

“Los estudiantes se caracterizan porque 
siempre están mirando su teléfono móvil. 
Si van con alguien, lo miran mucho más 
que si van solos. Las chicas llevan carte-
ras tipo bolso, con asas largas, y siempre 
han colgado del asa un montón de ositos 
de peluche de diversos tamaños. (…) Al-
gunas ya empiezan a mirarse en el espeji-
to. Lo tienen dentro del bolso, es cuadra-
do, con tapa, y lo sacan para verse la cara 
y no parar de vérsela durante un buen 
rato.”

21

Este pequeño fragmento ilustra la imagen del 
estudiante común en Japón. Su comportamien-
to, las tendencias y aspectos. Esta imagen se 
puede ver todos los días en Japón, especialmen-
te sobre los horarios de transporte que corres-
ponden con el escolar. Solo en 81 palabras, los 
lectores tomamos una referencia de lo que son 

21
 Olmos, Alberto. Trenes hacia Tokio. Editorial Lengua de 

Trapo. España, 2006. p. 116.

millones de estudiantes en Japón. Olmos men-
ciona cómo algunas “ya” empiezan a mirarse en 
el espejo, como si ya fuera tradicional, como si 
fuera de esperar que lo vayan a hacer; una ima-
gen que él está acostumbrado a ver en el tren. 
Seguido, explica la preocupación de las estu-
diantes por el aspecto, recalcando que se miran 
durante mucho tiempo y que el espejo lo tienen 
guardado en el bolso. Muestra una perspectiva 
de unas estudiantes abstraídas por la imagen 
exterior, visto desde el punto de vista español. 
Esto, sumado al hecho de que todas siempre 
lleven ositos de peluche demuestra la influen-
cia de las tendencias en las jóvenes; el deseo 
de alcanzar la perfección. Para ello muestran 
la mejor imagen exterior posible, evaluándose 
constantemente y siguiendo tendencias para es-
tar al mismo nivel que los demás. Este concepto 
que esclarecemos espontáneamente mientras 
que leemos provoca la intuición de que las estu-
diantes japonesas sobrellevan la inseguridad en 
una misma y el constante deseo superficial de 
buscar la perfección. 

Se 

puede decir que 

uno de los elementos más 

significativos que representa la 

peculiaridad en la técnica de Olmos 

es la introducción de numerosos 

personajes variados en personalidad, 

sin olvidar que gran parte de 

ellos comparten la misma 

nacionalidad.

“Un papelito perfectamente rectangular”: el 
sufijo diminutivo y adverbio antepuesto además 
del adjetivo que le sigue. Esta combinación y la 
narración del resto de acciones de este fragmen-
to dan sensación de orden, cuidado, precisión y 
perfeccionismo. Cualidades imprescindibles en 
la situación laboral en Japón. 

De modo que, si a su vez tenemos en cuenta 
que la forma descriptiva constante es la técnica 
que se encuentra a lo largo de todo el libro, po-
demos tener una idea de la cantidad de informa-
ción sobre la cultura japonesa se está llegando a 
transmitir, a pesar de no ser la principal preten-
sión de Olmos. 

2.2 Influencia del contexto del autor
En su prólogo, Olmos afirma que en Japón dedi-
có más tiempo a la escritura de los blogs que a la 
novela pendiente de redactar. El blog le motivaba 
a escribir con más furor y pasión en compara-
ción con la novela, que resultaba una obligación, 
más que el fruto de su vocación. “En mi blog 
personal me puse a contar las cosas que me 
pasaban en Japón. Lo hacía de forma anóni-
ma…”

17
. “Incluso hacía votos de no escribir en 

un blog hasta que, ese mismo día, no hubiera 
hecho avanzar mi novela un par de páginas”

18
. 

El autor, en su momento, estaba siendo puro y 
espontáneo, además de hacerlo con frenesí. Es-
tos hechos nos convencen de una perspectiva 
sincera, sin embellecimiento, u obstáculos que 
nos impidan contemplar al máximo el Japón 
que Olmos nos cuenta. Lo que destaca del libro 
es que no existe filtro del espacio y tiempo. Los 
blogs eran redacciones personales con muchas 
sensaciones que transmitir, que se escribía poco 
después haberlas vivido el autor mismo. Por lo 
tanto, no hay una memoria selectiva que afecte 

17
 Ibid. (Pág. 18).

18
 Ibid. (Pág. 12).

en el margen del error, y no nos permita obtener 
todos los detalles posibles. Escritas en presente, 
nos ofrece una perspectiva viva, cercana y real 
del Japón actual. 

2.3 Personajes
Se puede decir que uno de los elementos más 
significativos que representa la peculiaridad en 
la técnica de Olmos es la introducción de nu-
merosos personajes variados en personalidad, 
sin olvidar que gran parte de ellos comparten 
la misma nacionalidad. El narrador y protago-
nista, David, se caracteriza en la forma de des-
cripción: con grandes dotes de observador, va 
detallando cualquier pormenor que a ojo de una 
persona con una rutina cotidiana como la que 
tiene David (se desplaza cada día en tren a su 
puesto de trabajo), no describiría con tanto de-
talle. Los espacios, las acciones y los personajes 
están milimétricamente reseñados, por lo que 
en muchas situaciones se da el caso en el que 
un capítulo se basa únicamente en un personaje 
con el que es ya normal que no haya mantenido 
ningún diálogo. Como claro ejemplo, tenemos el 
capítulo “La venganza de la colegiala del espe-
jo pequeño”

19
, donde sin existir palabra alguna 

que se hayan intercambiado la colegiala y él (un 
personaje secundario que le resulta llamativo 
a David), emplea las cinco páginas del capítulo 
para describirla exteriormente; suponer lo que 
la chica estaría pensando, y permitirse imaginar 
qué sería de su vida privada.

20
 Hay abundante 

número de figuras secundarias, en compara-
ción con las que se encontraría uno en novelas 
de distintos autores españoles contemporáneos. 
Esto se relaciona proporcionalmente con un rico 

19
 Ibid. (Pág. 213).

20
 El autor hace referencia a que tanto el personaje David 

y él mismo son “voyeur”. García, L., & Fernández, N. 
ENTREVISTAS: Alberto Olmos. Consultado el 7 de julio 
de 2016, de http://www.literaturas.com/v010/sec0703/
entrevistas/entrevistas-04.html

http://www.literaturas.com/v010/sec0703/entrevistas/entrevistas-04.html
http://www.literaturas.com/v010/sec0703/entrevistas/entrevistas-04.html
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Las palabras de Olmos nos sugieren que, nor-
malmente, ninguna japonesa bailaría libre y 
despreocupadamente como lo hace su exmujer. 
Este lado de Kokoro muestra una japonesa adap-
tada a la una cultura más españolizada. 

Por otro lado, la exmujer de David conserva 
también su mentalidad japonesa: 

“No tienes ninguna responsabilidad, Da-
vid… Mira Kun, trabaja y le compra cosas 
a su mujer… Y mira los profesores de in-
glés, trabajan y además hablan japonés de 
maravilla… Tú eres el único que no traba-
ja, ¿te das cuenta?, y ni siquiera hablas un 
poquito del idioma… (…) En este mundo 
los contactos lo son todo… Tienes que ha-
certe amigo de alguien importante, ¿sa-
bes?... (…) podemos comprar regalos caros 
y mandárselos a ese que me comentabas 
el otro día. (…) Me da asco decir que soy 
tu mujer.”

24

El disentimiento entre David y Kokoro ayuda 
a manifestar las emociones y los pensamientos 
ocultos en ella. Notoriamente demuestra la per-
sonalidad más oscura de una japonesa. Oscura, 
porque se trata de una discusión donde se reseña 
una Kokoro fuera de sus casillas. 

Kokoro se compara con sus compañeros, una 
pareja económicamente ideal y exitosa, porque 
el marido trabaja y le compra obsequios a su 
mujer. Además, muestra cómo para ella no tie-
ne valor un marido que no trabaje. Más tarde, 
muestra su perspectiva de lo valioso que es te-
ner contactos para vender, incluso aunque esos 
contactos sean enlazados por relaciones falsas, 
compradas por objetos tangibles con precio. Se 
siente avergonzada por tener un marido que no 
sea el ideal japonés que ella espera.

24
 Ibid. (Pág. 85-86)

Visto desde la perspectiva española, la ideología 
de Kokoro es muy ambiciosa y falsa. Sin embar-
go, conocemos que Kokoro fue criada en Japón, 
y por ello, no tolera la situación de su marido, un 
español que no considera que lo económicamen-
te exitoso es lo que hay que perseguir en la vida. 
La posición de Kokoro es la que probablemente 
la mayoría de las japonesas tomarían, sometidas 
a una situación a la que no están habituadas y 
que está mal vista en su país. 

2.3.3 Ai, japonesita, personaje secundario, 
amiga de David
El capítulo Trenes hacia Tokio

25
 está basado en 

Ai, una amiga de David. A lo largo de estas pági-
nas, hay abundante descripción dedicado solo a Ai:

“Es pequeña, apenas alza del suelo las dos 
letras de su nombre. (…) La conocí entre 
otras japonesas, cientos de japonesas, mi-
les de japonesas (..) Ai era el destellito de 
luz, el punto sobre la i de nipón. (…) Su 
cara daba por fin sentido a la palabra 8005 
del diccionario: exótico. (…) Llevarse a Ai 
de paseo era como llevarse a todo un país 
en el bolsillo. Ella era Japón: detrás de sus 
ojos rasgados se rasgaba el resto de ojos ni-
pones, sus pulmones que hacen un idioma; 
su piel era la última mano de pintura dada 
a una raza. Ai: japonesita.”

26

Sabemos físicamente de Ai que es chocantemen-
te bajita, y que tiene los ojos muy rasgados, como 
la mayoría de las japonesas. Sin embargo, Olmos 
la ilustra aún más japonesa; supo identificarla de 
entre miles de japonesas más, usando una enu-
meración, que suena a cuantioso, repetitivo. En su 
metáfora con el destello de luz y el punto de la 
i, nos hace entender que Ai destaca de los demás. 
La describe como exótica y japonesita. 

25
 Ibid. (Pág. 153)

26
 Ibid. (Pág. 152)

2.3.1 David, protagonista y narrador 
Como se había aclarado anteriormente, el nombre 
David no corresponde con el del autor del libro, a 
pesar de tratarse de una obra autobiográfica. 

Olmos es un escritor español. Su perspectiva y 
comportamiento muestra el reflejo de cómo un 
español reaccionaría ante los ambientes, cos-
tumbres, acciones, espacios, vestimentas, estilo 
de vidas… de Japón. Es decir, qué dice y piensa 
un español que vive y trabaja en Japón. Con ello, 
los detalles más atractivos son resaltados, ya que 
es el extranjero el que sabe que tales costumbres 
son solo comunes en ese país extranjero. En este 
aspecto, se comprende por qué la técnica del au-
tor favorece en la aportación del conocimiento so-
bre la cultura japonesa. Su perspectiva es la que 
en realidad es más valorable que un documento 
expositivo. El autor no hace especialmente mu-
chas reflexiones a lo largo de la obra, pero sí sabe 
cómo demostrar lo que él percibió. La decoración, 
sus descripciones no son meramente expositivas. 
Traen consigo significados escondidos en sus ad-
jetivos y adverbios. Esto aparenta una mera des-
cripción de los hechos, pero son las premonicio-
nes y exaltaciones las que realmente conciernen 
al autor, ése es el mensaje que quiere transmitir. 

“Llega el director. (…) Comprueba que ya 
me han puesto algo de beber y luego se 
sienta en frente de mí, tapando mi rostro 
en la pantalla del ordenador que me vigi-
laba. Siempre empieza hablando del tiem-
po, del calor que hace y, sobre todo, de la 
humedad que sufrimos. Miramos al mismo 
el tiempo el medidor y vemos que la hume-
dad es hoy del sesenta y nueve por ciento. 
Me pregunta si en Australia hace tanto ca-
lor como aquí. Le digo que no soy de Aus-
tralia, le digo de donde soy. Hace dos meses 
que localizamos mi país en el atlas, pero 
parece que no se acuerda.”

22

22
 Ibid. (Pág. 72)

En el fragmento anterior, se narra otro encuen-
tro con su director de la guardería donde enseña 
inglés. Olmos, nuevamente, parece mostrar una 
escena que ya se ha repetido en varias ocasiones. 
Demuestra la poca relación que tienen los direc-
tores con los trabajadores, incluso en un nego-
cio pequeño como una guardería. No solo evita 
el contacto directo visual con el empleado, sino 
que la conversación tomada, en vez de “ir al gra-
no” empieza con comentarios del tiempo. Una 
costumbre que exteriormente parece ser cerca-
na. No obstante, en realidad es el acercamiento 
lo que está siendo evitado. Esta situación es muy 
similar a la que puede hacer en un ámbito labo-
ral, donde la relación entre el jefe y el empleado 
no es cercana. 

3.2.2 Kokoro, personaje secundario y ex mujer 
de David
El hecho de que el autor haya incluido al per-
sonaje de Kokoro nos informa de cómo sería la 
posición de una japonesa con la mentalidad de la 
sociedad a la que pertenece conviviendo con un 
español. Nos enseña, asimismo, hasta qué punto 
llegaría a influenciarse por la cultura opuesta.

Kokoro es japonesa y fue criada en su país, mas 
es un personaje un tanto especial. Su carácter 
tiene dos caras. Por un lado, coloca al lector en 
una situación extraña, ya que parece que Kokoro 
no únicamente se comporta como una japonesa 
más. En ella, se refleja una transformación de 
lo que podría ser el resultado de una mujer ja-
ponesa casada con un español, modificando su 
comportamiento, que está siendo influenciado 
por una cultura nueva, en este caso, la española. 

“Suenan ritmos latinos del año 2001 y 
Kokoro se pone a bailar moviendo el bo-
tecito como si fuera una maraca. Nadie a 
su alrededor bate la mantequilla con tanta 
gracia como ella.”

23

23
 Ibid. (Pág. 62)
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za con la hora a la que llega el tren, que pare-
ce un tiempo bastante preciso. A continuación, 
construye una sensación de reflexión, de deseo 
de darle sentido a la vida que hay en el tren. De 
repente, un golpe brusco en el lenguaje rompe 
esa ilusión recreada en el lector con un choque 
de la realidad. En conjunto, se utiliza una técnica 
que impacta al lector. Bloquea las sensaciones de 
belleza, y graba el mensaje de que, en los tre-
nes, todo está absolutamente calculado, incluso 
las personas que se montan en ellos. Ésa es la 
cotidianeidad que Olmos describe, con la que se 
enfrenta todos los días de camino al trabajo.

5. Los comportamientos sociales
Las acciones del protagonista responden a la 
perspectiva española, lo que, en la mayoría de 
casos, contrasta con la cultura japonesa. La na-
rración en los veintinueve capítulos de Trenes 
hacia Tokio está basada en diferentes espacios y 
personajes variados, lo que aprovechamos para 
exprimir la mentalidad japonesa que sale de la 
literatura de Olmos. Asimismo, enriquecen las 
acciones que van unidas a esos personajes, en 
especial a David, los espacios como el tren. 

Generalmente, lo más notable es la reacción 
del protagonista español ante diferentes situa-
ciones. Esto recalca detalles que, en su mayoría, 
podrían resultar particulares en la cultura es-
pañola. Con las acciones, el lector es capaz de 
ponerse en la piel de determinados personajes. 
David es, probablemente, la figura más cercana 
a los lectores españoles, ya que se expone ante 
un entorno exótico. 

“Cuando el señor que tengo delante termina 
por fin de garabatear sus etiquetas sociales, 
su dirección y la hora a la que empieza el uso 
del Internet municipal, doy unos pasos ade-
lante y hago lo propio. Dejo el libro de Mu-
rakami sobre el mostrador, a la derecha de 
la hoja de registro, volteado para que la chi-

ca del Internet pueda, por fin, percatarse de 
mis lecturas. Así lo hace. Ya sabe, por lo tanto, 
que me interesa su país, su cultura. Ya cree, 
asimismo, que soy estadounidense o, cuando 
menos, respetablemente anglosajón.”

29

David coloca el libro encima del mostrador. 
Esto lo hace porque sabe que, entonces, la chi-
ca pensaría automáticamente que el extranjero 
(David) es estadounidense o europeo. En Japón, 
donde el inglés se incorpora a la enseñanza tar-
díamente, la mayoría de la población no habla 
un segundo idioma, o lo hace de forma limitada. 
Además, Olmos, extranjero occidental en Japón, 
conoce la reacción que va a tener los habitantes 
de este país, cuyo comportamiento se hace pre-
visible para él. 

“Dejo que salga antes que yo. Mucho antes. 
Así, cuando yo alcanzo a pasar por las es-
caleras del pasaje, ella está ya muy arriba, 
un ángulo lúbrico, y puedo ver sus muslos 
hasta casi las bragas. Las chicas que ya sa-
ben, se ponen la bolsa colegial a la espalda, 
amputando la felicidad del oficinista.”

30

Olmos hace que el protagonista adopte la posi-
ción de algunos oficinistas pervertidos. Explica, 
a su vez, cómo las chicas se tienen que cubrir 
para no ser víctimas, en su día a día de camino al 
colegio y vuelta a casa. Una imagen que se puede 
ver en muchas escaleras de los establecimientos 
públicos, sobre todo, los edificios de transporte 
público que frecuentan los oficinistas. Es un de-
talle del autor que transluce una sociedad ma-
chista, que, dentro de su modernidad tecnológi-
ca, ve a la mujer como un objeto sexual.

29
 Ibid. (Pág. 199)

30
 Ibid. (Pág. 215)

Ai es la imagen de la japonesa vista desde un 
extranjero, pequeña y delicada a través de los di-
minutivos (pequeña, destellito de luz) y símil 
(como llevarse a todo un país en el bolsillo). El 
autor se enfocó más en explicar la sensación que 
da la figura de una japonesa, en vez de una mera 
descripción física general. 

4. Espacio
El espacio es siempre japonés, generalmente en 
Tokio. El protagonista se somete una dosis casi 
diaria de viaje en tren de dos horas para llegar 
a su lugar de trabajo, una escuela de inglés para 
niños pequeños. Ocasionalmente, los espacios 
cambian: mercado, el centro de Tokio, su casa… 
No obstante, está continuamente rodeado por la 
cotidianeidad japonesa. 

Conocemos la técnica de Olmos aplicada al na-
rrador: muy observador y detallista. 

Los espacios de Trenes hacia Tokio, junto con 
la técnica del autor, no solo nos ayuda a tener una 
imagen de Japón física, sino que nos aporta las 
sensaciones que van de la mano de estos lugares, 
sobre todo, las que un extranjero percibiría. 

“Bienvenidos a Harajuku. Delante de mí 
tengo una chica en minifalda. Lleva botas 
negras y un sombrero. Fuma y espera, como 
yo. La estación está llena de gente que es-
pera. Harajuku está hecho para esperar y 
comprar y lucir sombreros. También está 
hecho para exhibir muslos y tatuajes, pier-
cings, tirantes morados sobre camisetas de 
Mickey Mouse, bolsos de marca, cadenas, 
imperdibles, modas pretéritas y modas por 
venir, medias de rejilla, faldas góticas, ma-
quillaje suculento y esos cables blancos de 
auriculares del iPod que parecen un circui-
to cerrado de la propia identidad.”

27

27
 Ibid. (Pág. 152-153)

El autor empieza el párrafo con una bienveni-
da al sitio que se va a describir. Sin embargo, la 
descripción hecha no es física ni explicativa. Se 
mencionan muchas modas y estilos, y el autor 
aclara que Harajuku está hecho para eso. Y eso 
es realmente el lugar de Harajuku: muchas per-
sonas y gran número de tendencias. Los lectores 
nos sentimos abrumados imaginar tal situación. 
Las largas enumeraciones realmente transmiten 
una sensación de caos, desorden, casi agobio. Ol-
mos nos muestra que Harajuku no es solo una 
estación del tren de Tokio, es la representación 
del autor de la variedad cultural de Japón y la 
imagen claustrofóbica de falta de espacio que 
transmite este país. 

4.1 El tren
El tren es uno de los espacios más comunes en las 
páginas del autor porque es el lugar que más tiem-
po dedica a observar. El tren le ofrece gran parte 
de lo que es Japón como una cultura, y con ello, 
trata alguno de sus capítulos sobre las colegialas 
jóvenes, pervertidos o gente corriente que le llama 
la atención a David en el tren. Con esa cotidiani-
dad de Japón, Olmos aprovecha para dedicar sus 
descripciones milimétricas en detalles que, vistas 
desde un ojo español, captan la atención. 

“Llega el tren de las seis y doce minutos. 
Subo, hace calor, viajan tres o cuatro perso-
nas: siempre las mismas. Esa es la lección 
única de los trenes de cercanías; simulan el 
caos y la vida: cuánta gente yendo a quién 
sabe dónde, qué zozobra de existencia, qué 
inasible (como el cielo) realidad humana. 
Falso: está todo calculado. Nos sentamos 
siempre en el mismo sitio. Es tan fascinan-
te que luego sigo con ello.”

28

En este caso, Olmos transmite una idea de 
exactitud, orden y perfección. Para ello, comien-

28
 Ibid. (Pág. 114)
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Japón y el Siglo de Oro español: relaciones e 
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Anexo 1
Mensajes directos de Alberto Olmos, escritor de 
Trenes hacia Tokio, respondiendo a una serie 
de preguntas que le hice.

Mensaje 1 (7 de junio de 2016): 

Mensaje 2 (13 de junio de 2016): 

Mensaje 3 (30 de julio de 2016):

ANEXOS

Conclusión
Con un origen inédito y una técnica poco usual, 
Alberto Olmos creó Trenes hacia Tokio, un libro 
que recopila veintinueve entradas publicadas, en 
su momento de forma libre, en su blog personal 
Hikkikomori. Cuenta, autobiográficamente, sus 
andanzas por el país de Japón, en el que residió 
alrededor de dos años. Pese a que su intención 
principal no fuera la exposición de la cultura ja-
ponesa, sin embargo, su técnica, combinada con 
la selección de personajes, el espacio, las accio-
nes y las circunstancias personales, han permi-
tido elaborar un producto riquísimo, aquel que 
representaría esta exótica cultura desde la vi-
sión española. Las descripciones, aparentemen-
te objetivas pero llenas de adjetivos, adverbios y 
connotaciones, logran transmitir eficazmente la 
esencia de esta cultura, sin limitarse a lo que se 
podría apreciar externamente de Japón.

Esa etapa “amarilla” que le pertenecía mien-
tras que residía en el extranjero, donde el escri-
tor se sentía confuso y perdido, logró el impulso 
hacia una la redacción de una literatura sincera, 
directa y tal y como se percibe. Lo que permite 
una percepción instantánea y casi podría decir-
se “capturada en el tiempo”. Todos los detalles 
que Olmos se llevó consigo de Japón, no solo 
memorias selectivas que pondrían haberse dado 
en caso de haber sido un libro escrito pasada 
su permanencia, se nos enfrentan en esta obra. 
Sumada a ello, esa desorientación del lector dio 
lugar a muchas reflexiones internas y percepcio-
nes milimétricas del tiempo y espacio en el que 
se encontraba, lo que se relaciona con la técnica 
descriptiva que adoptó en esta obra. 

Un libro lleno de cambios, detalles e incluso 
desorientación en algunos casos. Esto es lo que 
Olmos nos ofrece, pero es mucho más lo que hay 
escondido entre sus páginas: es nuestra Ai, la ja-
ponesita, explicada al “estilo Olmos”. 
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1. Introduction
Uno de los factores clave que definen el mundo 
contemporáneo es la aceleración de los movi-
mientos migratorios como resultado de un proce-
so de globalización que ha favorecido la ruptura 
de las sociedades aisladas. Estos flujos de inmi-
grantes son motivados, especialmente, por razo-
nes políticas, económicas, sociales, bélicas u otros 
motivos internacionales que les hacen abandonar 
sus países de origen para buscar mejores condi-
ciones tras las fronteras occidentales, siendo el 
Poniente Almeriense uno de los destinos para un 
amplio abanico de nacionalidades. Sin embargo, 
la asimilación de los mismos en los diferentes paí-
ses de Occidente ha engendrado progresivamente 
un debate imperecedero sobre la posibilidad o no 
de alcanzar una verdadera convivencia entre las 
distintas culturas. Esto deriva en la siguiente pre-
gunta: ¿es posible alcanzar un auténtico multicul-
turalismo en el Occidente Actual?

En primer lugar, es necesario aclarar una se-
rie de conceptos básicos que delimiten y sitúen 
la pregunta dentro de un contexto específico. Así 
pues, se entiende ‘posible’ como la facultad de 
que dicho multiculturalismo pueda existir, aun-
que no se dé de forma íntegra en la actualidad; 
‘auténtico multiculturalismo’ como la relación 
de convivencia entre las culturas de forma que se 
produzca una intersección entre ellas y no una 
simple coexistencia aislada, y ‘Occidente actual’ 
como las condiciones políticas, legales, econó-
micas y sociales que componen los fundamentos 
occidentales vigentes y que consisten principal-
mente en sistemas democráticos y capitalistas. 

 Sin embargo, por el momento no se ha conse-
guido establecer una respuesta contundente a la 
polémica que puede ser contemplada desde dife-
rentes puntos de vista. De esta forma, para poder 
aportar una respuesta afirmativa será necesario 
probar la existencia de teorías pro-diversidad 
cultural que posibiliten de forma teórica esa con-
vivencia y políticas favorables que la evidencien 
de forma práctica. Y por el contrario, para poder 
anunciar una respuesta negativa a la cuestión 
será necesario demostrar la incompatibilidad de 

los derechos comunales de las culturas con los 
fundamentos de Occidente. Esto quiere decir que 
para poder encontrar una respuesta argumenta-
da, llegando así al objetivo principal de nuestro 
trabajo, será necesario alcanzar una serie de obje-
tivos secundarios que aporten validez al mismo. 

Asimismo, el tema está ampliamente relacio-
nado con la asignatura de Estudios del Mundo 
Contemporáneo, pues en mi proyecto se analiza-
rán las capacidades humanas para establecer o 
no relaciones entre diferentes culturas partiendo 
de un punto de vista local – el Poniente Alme-
riense – hasta otro más global – Occidente –. 

De esta forma, será imprescindible realizar una 
profunda investigación, recurriendo a expertos en 
la materia que permitan encontrar una respuesta 
fundada a la cuestión propuesta. Muchos de ellos 
alegan la imposibilidad de lograr una verdadera 
convivencia que pueda conducirse más allá de 
una simple coexistencia de unas culturas junto 
a otras. Por ello, en primer lugar, empezaremos 
nuestro estudio considerando el hecho más evi-
dente: no es posible alcanzar un auténtico mul-
ticulturalismo en el Occidente actual, partiendo 
del estudio de la región anteriormente nombrada 
para demostrar dicho fenómeno a nivel local y 
posteriormente comprobar cómo de igual forma 
se cumple a gran escala en el territorio occidental. 

Finalmente tras analizar esta opción tratare-
mos de demostrar que sí es posible alcanzar un 
auténtico multiculturalismo en el Occidente ac-
tual, extrapolando dicho debate, nuevamente, a 
la región del poniente almeriense, donde coha-
bitan más de 90 nacionalidades

1
 y donde se deja 

entrever la posibilidad de que dicho multicultu-
ralismo sea verdaderamente factible en el terri-
torio occidental. Nuestro interés personal en este 
ámbito nace precisamente en esta región alme-
riense por tratarse de nuestro lugar de proceden-
cia y con este proyecto se pretende desmentir las 
graves acusaciones sobre racismo que durante 
varios años recayeron sobre dicha localidad. 

1
 (Fernández, 2011)
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El incremento de las corrientes migratorias que llegan al territorio 
occidental ha favorecido la agrupación de multitud de culturas dife-
rentes. Esto nos ha llevado a plantearnos si verdaderamente puede 
existir entre ellas una relación de entendimiento y convivencia –un 
auténtico multiculturalismo– que pueda conducirse más allá de una 
simple coexistencia aislada, en la que un conjunto de culturas habi-
tan en un mismo lugar pero no conviven entre ellas. 

De esta forma hemos valorado tanto la posibilidad como la impo-
sibilidad de alcanzar un auténtico multiculturalismo partiendo de 
un caso de estudio específico que se circunscribe en torno al mu-
nicipio almeriense de El Ejido, para posteriormente demostrar ese 
mismo hecho a mayor escala considerando el territorio occidental. 
Así pues, hemos analizado ambas posturas desde tres puntos de vis-
ta distintos –nivel práctico local, nivel teórico y nivel práctico glo-
bal–: en primer lugar, hemos demostrado cómo el aparente carácter 
intolerante de la población ejidense es fruto del abandono político 
por no considerarse la regulación de la inmigración masiva. Así, la 
población residente no se oponía a los inmigrantes, sino a aquellos 
que de forma ilegal pretendían establecerse en la zona. En segundo 
lugar, hemos demostrado a nivel teórico cómo es posible solucio-
nar, a través de una serie de teorías pro-diversidad cultural, la in-
compatibilidad entre los derechos comunales de algunas culturas, 
que defienden costumbres contra la dignidad de ciertos colectivos, y 
los derechos individuales defendidos por Occidente. Y, finalmente, 
hemos mostrado cómo el reto propuesto no supone demostrar la 
existencia de una auténtica convivencia cultural en Occidente, he-
cho que no se cumple en su totalidad, sino la posibilidad de poder 
alcanzarla, plasmando la existencia de políticas favorables. De esta 
forma, la conclusión final del estudio sería que sí es posible alcanzar 
un auténtico multiculturalismo en el Occidente actual. 
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En una sociedad democrática que persigue la 
defensa prioritaria de los derechos individuales 
de sus ciudadanos (Derechos Humanos), resul-
ta completamente inconcebible permitir ciertas 
prácticas culturales como la poligamia, la abla-
ción femenina o la discriminación hacia la mu-
jer, que atentan contra la seguridad de dichos de-
rechos particulares y que transgreden el princi-
pio fundamental de la dignidad de cada persona.

Esta misma incompatibilidad es defendida por 
Giovanni Sartori, uno de los más importantes 
pensadores, que reflexiona sobre el concepto de 
integración del inmigrante en el continente eu-
ropeo. En su libro La sociedad multiétnica

5
 su-

giere que adoptar una posición relativista ante 
el problema de la inmigración no favorecerá su 
integración y que por tanto, la solución a la cues-
tión no reside en una tolerancia ingenua de todas 
y cada una de las prácticas culturales que con-
forman cada cultura y que solo propicia el amon-
tonamiento de culturas aisladas. Ante este con-
cepto, el filósofo esloveno, Slavoj Žižek, concluye 
en su libro La nueva lucha de clases

6
, que debe-

mos suprimir aquellas costumbres que sobre-
pasen “nuestros criterios morales” sin el temor 
de ser acusados de hostilidad contra los grupos 
culturales minoritarios. Sin embargo, ¿favorece 
realmente la prohibición de las tradiciones del 
inmigrante su integración y una auténtica convi-
vencia? La respuesta es concisa, no lo hace, pues 
simplemente supone la imposición de una única 
cultura considerada como superior, la occiden-
tal. Por tanto, es posible demostrar la imposibili-
dad de alcanzar un auténtico multiculturalismo 
de forma teórica porque existen ciertas prácticas 
culturas que se oponen a los derechos individua-
les que defiende Occidente y cuya prohibición 
generaría una confrontación cultural por parte 
de las culturas inmigrantes que verían como sus 
costumbres son excluidas. 

5 
(Sartori, 2001)

6
 (Žižek, 2016: 37)

2.3 Concepto global práctico: Rechazo multi-
cultural de Occidente
Tras demostrar tanto de forma práctica – a nivel 
local – como teórica la imposibilidad de alcanzar 
un auténtico multiculturalismo en el Occidente 
actual, debemos exponer cómo esa misma im-
posibilidad se refleja a nivel global en Occidente, 
basándonos en los cinco criterios que marcan 
la consecución de una auténtica convivencia – 
igualdad de oportunidades, tolerancia, respeto, 
convivencia y ninguna cultura como superior –. 

Según un análisis comparativo publicado en 
el periódico español El País

7
, la tasa de desem-

pleo de los inmigrantes en todos los países eu-
ropeos es considerablemente más alta que la de 
los nacidos en dichos países, demostrando que 
efectivamente estos no tienen acceso a las mis-
mas oportunidades. Asimismo, los países occi-
dentales también muestran su intolerancia hacia 
otras culturas, tratando de imponer su modelo 
occidental como es el caso de Francia, “Francia 
rechaza el multiculturalismo y trata de integrar a 
todos en una sola cultura: la francesa”

8
, y su falta 

de respeto a través de calificaciones despectivas 
como las empleadas por el presidente estadou-
nidense, Donald Trump

9
. Como consecuencia 

de los factores anteriores, no existe una autén-
tica convivencia cultural en los países occiden-
tales por el simple hecho de que las respectivas 
culturas occidentales se consideran a sí mismas 
como superiores, tesis defendida por el politólo-
go estadounidense Francis Fukuyama. De hecho, 
Martha C. Nussbaum, pensadora de referencia 
de la ONU, dedica el quinto capítulo de su libro 
Las fronteras de la Justicia a explicarnos que in-
dividuos que tienen derechos en su propio país 
se convierten en excluidos cuando cambian de 
frontera y llegan a Occidente. Por tanto, dado que 
no se cumplen de forma práctica los cinco requi-
sitos preestablecidos, podemos afirmar que no es 

7
 (Carbajosa, 2015). Véase anexo 1. 

8
 (Prieto, 2002)

9
 (Sandoval, 2015)

2. Justificación posición en contra

2.1 Concepto local: Reacción xenófoba de 
El Ejido 
Para que efectivamente sea factible un auténtico 
multiculturalismo en el espacio delimitado –el 
Poniente Almeriense, concretamente el munici-
pio de El Ejido– se deben cumplir un conjunto 
de parámetros que aseguren una incuestionable 
relación de entendimiento cultural: igualdad de 
oportunidades para todas las culturas, toleran-
cia, respecto, convivencia, y por último, que nin-
guna cultura sea superior al resto. 

De esta forma, la prensa nacional e internacio-
nal catalogó, durante los años 2000 - 2001, a la 
región como un lugar predominantemente xenó-
fobo. Para argumentar el testimonio ofrecido por 
la misma y, por tanto, la imposibilidad de la zona 
de ser considerada como un lugar multicultural, 
nos basaremos en los cinco criterios anterior-
mente mencionados. 

A nivel internacional, la prensa presentó a El 
Ejido como un territorio donde la igualdad de 
oportunidades no era extensible a aquellos de 
origen magrebí que llegaban a la zona en busca 
de una nueva vida y un trabajo digno. Siendo los 
marroquíes el principal blanco discriminatorio 
de la población residente de la zona, por ser la 
comunidad extranjera más numerosa. Asimis-
mo, según un artículo publicado por el periódico 
español El País

2
, esta desigualdad de oportuni-

dades se hizo patente a través de ciertas prohibi-
ciones que impedían la entrada de dichos grupos 
étnicos en espacios públicos como bares, comer-
cios locales, etc. 

Por otra parte, Mikel Azurmendi, antropólogo 
español en su libro Estampas de El Ejido

3
 nos 

muestra diversos testimonios de los ciudadanos 
ejidenses que se oponen rotundamente a la con-

2
 (Peregil, 2001)

3
 (Azurmendi, 2001: 62 y 63)

vivencia entre ambas culturas, “Yo sirvo a todos 
los inmigrantes, menos a los moros. Me han he-
cho mucho daño y no los quiero”. De igual forma, 
un nuevo artículo del periódico El Mundo

4
 ma-

nifiesta el rechazo de los vecinos ejidenses, quie-
nes optaron por incendiar el lugar de residencia 
de un grupo de marroquíes como represaría por 
la oleada de sucesos trágicos (muertes, violacio-
nes, robos, etc.) que se estaban produciendo tras 
la llegada masiva de nuevos grupos étnicos. 

Sin embargo, El Ejido no solo se convirtió en 
una región discriminatoria, intolerante y falta 
de convivencia para con los inmigrantes. Sino 
que también recurrió a la irrespetuosidad hacia 
dichos colectivos a quienes designaban despec-
tivamente como “moros” y humillan en público, 
de acuerdo con el artículo de El País citado con 
anterioridad. Esta es la versión ofrecida a nivel 
internacional de la realidad ejidense, conside-
rada como un espacio no multicultural por la 
patente desigualdad, la evidente intolerancia e 
irrespetuosidad, la falta de convivencia, y como 
consecuencia, el hecho de que la cultura ejiden-
se sea superior a las culturas inmigrantes que 
llegan a la zona, en definitiva, por el incumpli-
miento de los requisitos inicialmente estableci-
dos para alcanzar un auténtico entendimiento 
cultural. 

2.2 Concepto global teórico: Incompatibilidad 
de los derechos comunales de las culturas con 
los derechos individuales de Occidente
Asimismo, a nivel teórico también es posible 
demostrar la imposibilidad de alcanzar un au-
téntico multiculturalismo en el Occidente ac-
tual, puesto que cuando se pretende favorecer 
una plena convivencia entre todas las culturas, 
y no una simple coexistencia unas junto a otras, 
aparece un choque ideológico que ocasiona el 
rechazo mutuo entre los diferentes colectivos y 
que da lugar a una inevitable exclusión de cier-
tas minorías. 

4
 (Villaverde, 2000)
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siguiente testimonio de un agricultor: “ese moro 
era amigo nuestro, a nosotros nos había dejado 
su pasaporte y cuando nosotros lo cogimos iba 
muy sucio. El primer día de trabajo le llevamos 
ropa, jabón y gel. A raíz de aquello aquel mucha-
cho iba limpio como cualquier otra persona”

14
. 

3.2 Concepto global teórico: 
Teorías pro-diversidad cultural 
Demostraremos, también, la posibilidad de al-
canzar a nivel teórico un auténtico multicultu-
ralismo en el Occidente actual, para ello es ne-
cesario probar con anterioridad que poseemos 
una naturaleza humana común y que por ello 
disponemos de la facultad necesaria para poder 
entendernos, y una vez que consigamos probar 
tal hecho, se mostrará la posibilidad de que di-
cho entendimiento derive en una auténtica con-
vivencia cultural a través de una serie de teorías 
pro-diversidad cultural que constituyen el funda-
mento de la política occidental. 

Tal y como demuestra el catedrático en antro-
pología filosófica Javier San Martín, en su libro 
Para la superación del relativismo cultural, los 
seres humanos de la actualidad son el resultado 
de la evolución de una mismas especie primate y 
por ello tenemos, no solo la capacidad de poder 
entendernos, sino también de poder “interactuar 
más allá de cualquier condicionamiento cultu-
ral”

 15
. Asimismo, Noam Chomsky, reconocido 

lingüista, asegura en su libro Estructuras sin-
tácticas que todos los seres humanos poseemos 
una estructuras lingüísticas innatas y comunes 
que posibilitan el intercambio de ideas. De esta 
forma, queda demostrada la posibilidad de esta-
blecer un diálogo entre individuos de diversas 
culturas por su compatibilidad biológica, por lo 
que solo quedará demostrar que gracias a esa 
capacidad de entendimiento es posible alcanzar 
una convivencia positiva entre varias culturas y 
no un simple amontonamiento cultural. 

14
 (Azurmendi, 2001: 35)

15
 (Martin, 2009: 149)

Así pues, la posibilidad de alcanzar una con-
vivencia pacífica, estable y de cooperación entre 
distintas culturas –sabiendo que es posible la co-
municación cultural– se evidenciará a través de 
las ya mencionadas teorías pro-diversidad cultu-
ral como la ética discursiva del filósofo Jürgen 
Habermas

16
, quien sostiene que dado que tene-

mos la capacidad de comunicarnos y establecer 
diálogos, podemos emplear los mismos para al-
canzar acuerdos que aseguren el beneficio de las 
partes implicadas. Esta misma idea también es 
defendida por Kant en su filosofía crítica, donde 
considera el diálogo como la única vía para al-
canzar la auténtica convivencia. Sin embargo, la 
teoría de Habermas no solo se basa en una hipó-
tesis coherente, sino que incluso, cuenta con una 
aplicación práctica en la actualidad que es la téc-
nica de resolución de conflictos, donde un grupo 
de psicólogos escuchan a las partes enfrentadas, 
guiando a cada una de ellas hasta un consenso 
final que resulte beneficioso para todos los afec-
tados. Esta misma teoría puede ser empleada 
para alcanzar un auténtico multiculturalismo en 
el Occidente actual, empleando el diálogo cultu-
ral hasta alcanzar un consenso entre las distintas 
culturas. Sin embargo, ¿qué ocurre con aquellas 
prácticas culturales como la ablación o la poliga-
mia que suponen un enfrentamiento ideológico? 

En respuesta a la pregunta anterior, la filósofa 
española Adela Cortina propone, en su libro Éti-
ca mínima

17
, la implantación de unos “máximos 

de felicidad” y “mínimos de justicia” que regulen 
y supriman aquellas prácticas que atenten contra 
la dignidad humana, violando los principios de 
libertad, igualdad y solidaridad. Por tanto pode-
mos resumir que para poder alcanzar un autén-
tico multiculturalismo en el Occidente actual es 
necesario emplear el diálogo para alcanzar un 
acuerdo cultural y por ende para que ese con-
senso sea posible es necesario suprimir ciertas 
prácticas que atentan contra la dignidad de los 
individuos. 

16
 (Habermas, 1999)

17
 (Cortina, 1986)

posible alcanzar un auténtico multiculturalismo 
en el Occidente actual. 

3. Justificación posición a favor 

3.1 Concepto local: El Ejido como laboratorio 
multicultural
El antropólogo español Mikel Azurmendi nos de-
muestra al final de su libro, Estampas de El Eji-
do, que a pesar del aparente carácter intolerante 
de la población de El Ejido, esta región constitu-
ye verdaderamente “un laboratorio para ir resol-
viendo la vía integradora de la inmigración”

10
. 

Además sostiene que la desconfianza hacia el 
extranjero por parte de los residentes autóctonos 
del Poniente Almeriense constituyó una conduc-
ta justificada, y eventual, por las circunstancias 
de decadencia política que recaían en la zona 
(paro, economía estancada, desatención guber-
namental, etc.) y que al confluir con el incremen-
to en grandes medidas de la delincuencia, los 
asesinatos y violaciones, provocaron el rechazo 
cultural por parte de la población ejidense que 
atribuyó todos sus males al simultáneo aumen-
to de la inmigración, y no a su verdadera causa, 
el abandono político de la región. Los ejidenses 
acogieron a los inmigrantes quienes aprovecha-
ron su hospitalidad para conseguir la documen-
tación que necesitaban y marcharse tras librarse 
de su condición de ilegales. 

Asimismo, Azurmendi señala que los acon-
tecimientos acaecidos durante los años 2000 / 
2001 en El Ejido fueron interpretados de forma 
desproporcional por parte de la prensa tanto 
nacional como internacional que se esforzó por 
reflejar unos sucesos que no representan verda-
deramente a la región almeriense, “yo no sé en 
cuantos bares más, pero puede que en este pue-
blo de más de cincuenta mil habitantes y unos 
mil marroquíes cobrando el paro no haya más 
que un bar donde no se sirve una consumición 

10
 (Azurmendi, 2001: 288)

a un marroquí”
11

. Además, Mikel Azurmendi, 
quien decidió trasladarse personalmente al Po-
niente almeriense para verificar la autenticidad 
de los hechos narrados por los medios de comu-
nicación niega con rotundidad que El Ejido sea 
un espacio de intolerancia al inmigrante porque 
incluso los propios residentes son inmigrantes 
que vienen de otras regiones de Almería o Gra-
nada, “La gente de aquí, toda es inmigrante. Una 
persona que es inmigrante no trata mal a otra 
que es inmigrante”.

12

Así pues, los altercados que durante esos dos 
años tuvieron lugar entre las distintas culturas 
– los residentes del Poniente almeriense y los in-
migrantes en su mayoría de origen islámico – no 
fueron resultado de una población intolerante y 
racista, sino de un pueblo humilde que no esta-
ba en contra de los inmigrantes, sino de aque-
llos que ilegalmente pretendía aprovecharse de 
su trabajo y esfuerzo, dando lugar a un rechazo 
generalizado. Al margen de todo ello, la pobla-
ción de El Ejido se caracteriza por ser “uno de 
los lugares del mundo no solamente con menos 
racismo, dado el volumen y la rapidez de la con-
centración de inmigrantes ilegales en la zona, 
sino un laboratorio, casi único en nuestro país, 
con menos costo de racismo”

13
.

De esta forma, el Poniente almeriense no solo 
demuestra la posibilidad de alcanzar una con-
vivencia multicultural por su capacidad para 
acoger tantas nacionalidades diferentes –más de 
90 nacionalidades–, sino que también prueba la 
autenticidad de este multiculturalismo por una 
actitud empática de la población almeriense que 
favorece el cumplimiento de los requisitos nece-
sarios para un verdadero entendimiento cultural 
–igualdad de oportunidades, tolerancia, respeto, 
convivencia y ninguna cultura como superior– y 
que Mikel Azurmendi quiso reflejar a través del 

11
 (Azurmendi, 2001: 63)

12
 (Azurmendi, 2001: 253)

13
 (Azurmendi, 2001: 287 y 288)
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3.3 Concepto global práctico: Políticas favora-
bles occidentales 
Si analizamos la cuestión planteada como suje-
to de estudio, –¿Es posible alcanzar un auténtico 
multiculturalismo en el Occidente actual?– po-
demos deducir que no se exige demostrar que 
actualmente se den las condiciones necesarias 
para alcanzar el reto propuesto –que, como ya se 
ha argumentado, no se dan– sino la posibilidad 
de poder lograr un auténtico multiculturalismo 
-ni siquiera que se vaya a producir en un futuro–. 
Por lo que para poder demostrar tal posibilidad 
de forma práctica y a nivel global en Occidente 
tan solo debemos mostrar la existencia de políti-
cas favorables a la convivencia cultural durante 
los últimos años. 

Para ello encontramos el programa de la 
UNESCO Invertir en la diversidad cultural y el 
diálogo intercultural

22
 que promueve una serie 

de estrategias que favorecen la integración cul-
tural y contribuyen al desarrollo de una comu-
nidad más heterogénea; el artículo 2 del Tratado 
de la Unión Europea

23
 que defiende las minorías 

étnicas, la protección de sus derechos y la con-
servación de sus lenguas; los artículos 79 y 80 
del Tratado de funcionamiento de la Unión Euro-
pea

24
 que garantiza el apoyo por parte de sus Es-

tados miembros a los inmigrantes llegados a sus 
territorios y, por último, los programas de acogi-
da de refugiados de todos los países occidentales 
que tratan de ofrecer ayuda humanitaria y de in-
tegración a los afectados. Todas estas medidas, 
entre muchas otras, demuestran que efectiva-
mente existe la posibilidad de poder alcanzar un 
auténtico multiculturalismo en el Occidente ac-
tual, puesto que, a pesar de que actualmente no 
se cumplan los requisitos para alcanzar el reto 
propuesto, ya se están llevando a cabo ciertas po-
líticas que abren una vía hacia el objetivo final, 
una plena convivencia entre culturas. 

22
 (UNESCO, 2010)

23
 (European Commission, 2016)

24
 (Parlamento Europeo, 2015)

Conclusión 
Tras evaluar desde tres perspectivas diferentes –
nivel práctico local, nivel teórico y nivel práctico 
global– las posiciones antitéticas que surgen a la 
pregunta: ¿Es posible alcanzar un auténtico mul-
ticulturalismo en el Occidente actual? Se ha argu-
mentado que efectivamente es posible alcanzar el 
reto propuesto. En primer lugar, se ha demostrado, 
consiguiendo el objetivo personal planteado en la 
introducción –desmentir las acusaciones de xeno-
fobia que recayeron sobre la región almeriense–, 
cómo la aparente actitud racista del Poniente al-
meriense corresponde a una interpretación erró-
nea por parte de los medios de comunicación, que 
magnificaron y extremaron unos acontecimientos 
fruto del abandono político respecto al control 
de la creciente inmigración ilegal. Este hecho no 
demuestra la intolerancia del Ejido hacia los in-
migrantes, a quienes acogen como iguales, sino 
hacia aquellos que se establecen de forma ilegal. 

En segundo lugar, se ha demostrado cómo a tra-
vés de una serie de teorías pro-diversidad cultu-
ral –Ética Discursiva de Jürgen Habermas y Adela 
Cortina, la Teoría de la Justicia de Rawls y la Teo-
ría del Reconocimiento de Charles Taylor–, que 
constituyen el fundamento de la política occiden-
tal, es posible alcanzar una auténtica convivencia 
entre culturas que supriman –a través del diálogo 
intercultural– ciertas prácticas culturales que son 
motivo de enfrentamiento ideológico, respetando 
la libertad y autonomía de todos los individuos, 
quienes no son obligados mediante una prohi-
bición a deshacerse de aquellas costumbres que 
atenten contra la dignidad humana, sino que lo 
harán por voluntad propia, entendiendo la nece-
sidad de que sean suprimidas. Y por último, se ha 
probado que analizando la pregunta propuesta, 
esta no exige demostrar que actualmente exista 
un auténtico multiculturalismo, sino si existe la 
posibilidad de que este se alcance, demostrándolo 
a través de la existencia de políticas occidentales 
que favorecen una auténtica convivencia entre 
culturas. Con todo ello se ha probado que a pesar 
de que actualmente no contemos con un autén-
tico multiculturalismo en el Occidente actual, sí 
que se puede alcanzar en un futuro porque nos 
encontramos en el camino correcto para lograrlo. 

Ante esto surge una nueva cuestión que sería: 
¿debemos suprimir dichas prácticas inmorales a 
través de una prohibición? Una auténtica convi-
vencia cultural implica la autonomía y libertad de 
los individuos con independencia de su condición 
cultural, por lo que las restricciones son inacepta-
bles. Esto no quiere decir que debamos caer en un 
relativismo ingenuo de simple aceptación, sino 
que dichos cambios deben llegar a través de un 
diálogo intercultural donde los propios afectados 
sean quienes valoren y entiendan la necesidad de 
suprimir ciertas costumbres, al igual que ocurrió 
en Kabele, una aldea de Kenia donde el diálogo 
cultural sirvió para poner fin a la ablación feme-
nina

18
, demostrando que el diálogo propuesto sí 

resulta una vía factible para alcanzar un auténtico 
multiculturalismo en el Occidente actual.

Por otra parte, otra de las teorías pro-diversidad 
cultural, que demuestra la posibilidad de alcan-
zar el reto propuesto, es la Teoría de la Justicia 
de John Rawls, filósofo y pensador de referencia, 
quien defiende la cooperación de los individuos 
y la reconciliación de las culturas como única 
senda para alcanzar la verdadera justicia, y, por 
tanto, una auténtica convivencia de equidad e 
inclusión. Para ello es necesario aplicar los tres 
principios de justicia: Principio de Libertad –unas 
libertades básicas para todos–, Principio de la Di-
ferencia –se aprueba una diferencia económica 
solo si eso supone una repercusión positiva en los 
menos desfavorecidos– y Principio de la Igualdad 
de Oportunidades. Por tanto, de esta forma es po-
sible alcanzar un auténtico multiculturalismo en 
el Occidente actual pues a través de esta teoría to-
dos los ciudadanos, con independencia de su con-
dición cultural, se rigen mediante un código justo 
e imparcial que asegura su completa integración, 
evitando la exclusión. Asimismo, Rawls dedica el 
parágrafo 35 de su libro La teoría de la justicia a 
“La tolerancia de los intolerantes”, donde asegu-
ra que “es solamente la libertad del intolerante la 
que hay que limitar”, definiendo con claridad una 
sociedad de auténtica justicia y convivencia

19
. 

18
 (Ruiz, 2016)

19
 (Rawls, 2012: 254)

Y finalmente encontramos la Teoría del Reco-
nocimiento de Charles Taylor, uno de los más 
reconocidos filósofos del mundo. En su teoría, 
llevada a la práctica especialmente en Cana-
dá, Taylor defiende que “individuos y culturas 
buscan prioritariamente expresar su diferencia 
y verla reconocida en el espacio público”

20
. Sin 

embargo, ¿cómo es posible alcanzar la igualdad 
de todos los individuos mediante el reconoci-
miento de su diferencia? Innerarity nos ofrece 
en Política en tiempos de indignación la res-
puesta a la cuestión anterior, defendiendo que 
debemos aceptar la decisión de aquellos que 
difieren de nuestra forma de pensar, a pesar 
de que estemos completamente convencidos de 
están equivocados porque cada uno de ellos es 
responsable de su propia elección y el hecho de 
respetar su libertad de decisión constituye un 
elemento esencial de las sociedades democrá-
ticas, tal y como demuestra el filósofo francés 
Alain Finkielkraut en su libro La identidad des-
dichada con las siguientes palabras: “La socie-
dad democrática exige el reconocimiento de to-
dos por todos”

21
. 

A pesar de ello, podemos hacerles cambiar de 
parecer a través del diálogo cultural, como ya se 
nombraba con anterioridad, haciendo que pres-
cindan de ciertas costumbres que atentan contra 
la dignidad humana, pero bajo su propia deci-
sión. Por ende, es posible alcanzar un auténtico 
multiculturalismo en el Occidente actual a tra-
vés de la teoría del reconocimiento de Charles 
Taylor, reconociendo las diferencias culturales 
y respetando las decisiones de cada individuo, 
para así tratar de alcanzar un acuerdo de convi-
vencia mediante el diálogo cultural. 

20
 (Taylor, en Innerarity, 2015: 62)

21
 (Finkielkraut, 2014: 185 y 186)
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Anexo 1. Desempleo entre los extranjeros de 15 a 64 años. 2012-2013

 (Carbajosa, 2015)
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1. Introducción 
Definimos la pregunta de investigación como:
“Para cualquier función parabólica del tipo 
f(x) = ax

2
 + bx + c, donde a, b, c ! R y a ! 0, por 

cuyos tres puntos de corte con los ejes de coorde-
nadas pase una circunferencia, ¿pasa dicha cir-
cunferencia por un punto fijo D?”

La hipótesis de este trabajo de investigación es 
la siguiente:

“La circunferencia que pasa por los puntos de 
intersección de la parábola con los ejes de coor-
denadas pasa por un punto que solo depende del 
valor del término cuadrático de la parábola.”
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1. Introducción 
 
Definimos la pregunta de investigación como: 
 
“Para cualquier función parabólica del tipo f(x) = ax2 + bx + c, donde a,  b,  c ∈ℜ  y a ≠ 0 , por 
cuyos tres puntos de corte con los ejes de coordenadas pase una circunferencia, ¿pasa dicha 
circunferencia por un punto fijo D?” 
 
La hipótesis de este trabajo de investigación es la siguiente: 
 
“La circunferencia que pasa por los puntos de intersección de la parábola con los ejes de 
coordenadas pasa por un punto que solo depende del valor del término cuadrático de la 
parábola.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Soy una persona a la que siempre le han interesado las matemáticas, e incluso he asistido a 
charlas o he participado en las Olimpiadas Matemáticas,  en cuyas clases de preparación me 
topé casualmente con la propiedad que inspiró este trabajo. 
En estas clases de ampliación de matemáticas para alumnos de Bachillerato, ofrecidas por la 
Universidad Autónoma de Barcelona, el Profesor Joan Josep Carmona mencionó una vez la 
propiedad de que, para cualquier función de segundo grado que se ajustase a la expresión de 
parábola f(x) = x2 + px + q, sus tres puntos de intersección con los ejes de coordenadas 
pertenecían a una circunferencia que pasaba siempre además por el punto fijo (0, 1). 
 

 
Figura 1: Parábola y circunferencia y sus puntos de 
intersección. Fuente: Propia 

Figura 1: Parábola y circunferencia y sus puntos de intersección. 
Fuente: Propia

Soy una persona a la que siempre le han inte-
resado las matemáticas, e incluso he asistido a 
charlas o he participado en las Olimpiadas Mate-
máticas, en cuyas clases de preparación me topé 
casualmente con la propiedad que inspiró este 
trabajo.

En estas clases de ampliación de matemáticas 
para alumnos de Bachillerato, ofrecidas por la 
Universidad Autónoma de Barcelona, el Profe-
sor Joan Josep Carmona mencionó una vez la 
propiedad de que, para cualquier función de se-
gundo grado que se ajustase a la expresión de 
parábola f(x) = x

2
 + px + q, sus tres puntos de 

intersección con los ejes de coordenadas perte-
necían a una circunferencia que pasaba siempre 
además por el punto fijo (0, 1).

Mi interés surge de dos razones: según el pro-
fesor, la demostración de esta propiedad había 
sido uno de los seis problemas de la Olimpiada 
Matemática Española de 1997 y, mientras que las 
soluciones de la misma estaban disponibles en la 
red, los métodos utilizados eran solo unos pocos 
de muchos posibles. Por otro lado, la propiedad 
demostrada solo trataba las parábolas f(x) = ax

2
 

+ bx + c en las que a = 1, cosa que hacía el pro-
blema muy restringido.

De esta limitación en el resultado nace este tra-
bajo de investigación, el cual tiene como objetivo 
principal estudiar y determinar si la propiedad 
antes nombrada se cumple para todo a !  R. Por 
otro lado, ver si el punto de intersección obteni-
do depende del valor de a y, si es así, ver en qué 
consiste la dependencia.

Por lo tanto, la estructura que este trabajo em-
pieza primero presentando el enunciado del caso 
de estudio. Posteriormente, realiza un estudio 
geométrico del problema, seguido por uno analí-
tico. Finalmente, a partir de estos dos apartados, 
los resultados que nos proporcionan, y la infor-
mación que muestran, se llega a una conclusión 
final.

2. Enunciado del Problema
Sea una parábola del tipo

	 f(x) = ax
2
 + bx + c	 (1)

de raíces reales que corta el eje OX en los puntos 
A y B, y el eje OY en el punto C (Véase figura 1). 

(1)
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El tema de este ensayo es el estudio de la relación de la función 

parabólica del tipo con la circunferencia obtenida a partir de los 

puntos de intersección de la parábola con los ejes de coordenadas. 

El motivo principal de la elección de este tema es el interés susci-

tado en mí por unas clases de matemáticas en la Universidad Autó-

noma de Barcelona. En ellas se planteó un problema similar pero 

simplificado, usando un valor de a igual a 1. 

A partir de aquí se plantea un enunciado para nuestro problema, 

definiendo cada una de las variables que se utilizarán durante los 

diferentes pasos de la resolución. 

En esta monografía se resuelve este problema mediante dos enfo-

ques. En el primero, más sencillo, se soluciona el problema usando 

la relación geométrica de la potencia en un punto. Posteriormen-

te, a partir del desarrollo algebraico de las funciones, se realiza 

un análisis más complejo y completo del problema, relacionado 

con las ecuaciones de la circunferencia y la función de la parábola. 

Este proceso, además de presentar el mismo resultado, nos permite 

obtener además información de la circunferencia, como pueden 

ser las coordenadas de su centro y su radio.

Después de realizar ambos estudios, se llega a la conclusión de que 

el cuarto punto de intersección es fijo para todas las parábolas con 

un mismo a, y que la forma misma de la circunferencia varía y de-

pende estrechamente de los coeficientes de la parábola.
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3.2 Resolución
Comparando las figuras 1 y 3.1, se puede ver que 
es posible aplicar la definición de Potencia de un 
Punto a nuestro problema: Si el punto P coincide 
con el origen de coordenadas (0, 0), se puede ha-
cer corresponder los puntos de esta misma defi-
nición con los A, B, C y D de nuestro enunciado.
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3.2 Resolución 
 
Comparando las figuras 1 y 3.1, se puede ver que es posible aplicar la definición de Potencia 
de un Punto a nuestro problema: Si el punto P coincide con el origen de coordenadas (0, 0), se 
puede hacer corresponder los puntos de esta misma definición con los A, B, C y D de nuestro 
enunciado. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Primeramente, observamos en la figura 3.2 que los segmentos PA y PB  parten del origen de 

coordenadas y finalizan en los puntos A α1,  0( )  y B α2,  0( ) , respectivamente, y por lo tanto 
 

PA =α1
PB =α2

 

 
Asimismo, podemos apreciar que el caso es similar con el segmento PC , cuyo punto inicial 
también es P, y que se extiende verticalmente hasta C 0,  c( ) , resultando en que 

 

PC = c  
 
Siguiendo el mismo razonamiento con el punto D y, como se puede apreciar en la figura 1, 
vemos que 

PD = yd  

 
Figura 3.2: Circunferencia atravesada por los ejes de 
coordenadas convergentes en P. Fuente: Propia 

Figura 3.2: Circunferencia atravesada por los ejes de coordenadas  

convergentes en P. Fuente: Propia

Primeramente, observamos en la figura 3.2 
que los segmentos PA y PB, parten del origen de 
coordenadas y finalizan en los puntos A (1, 0) y 
B (2, 0), respectivamente, y por lo tanto

PA = 1
PB = 2

Asimismo, podemos apreciar que el caso es 
similar con el segmento PC, cuyo punto inicial 
también es P, y que se extiende verticalmente 

hasta C (0, c), resultando en que

PA = c

Siguiendo el mismo razonamiento con el pun-
to D y, como se puede apreciar en la figura 1, 
vemos que

PA = yd

Sustituyendo los valores obtenidos anterior-
mente en la expresión (3) de la Potencia nos que-
da la expresión:

	 1 2 = cyd	 (4)

Aplicando las Relaciones de Cardano-Vieta
1
 

(Véase Anexo I),

	 1 2 = 
c
	 (5)

			         
a

	
Por lo tanto, comparando las expresiones (4) y 

(5), se puede ver que
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Sustituyendo los valores obtenidos anteriormente en la expresión (3) de la Potencia nos queda 
la expresión: 
 

 α1α2 = cyd  
 

Aplicando las Relaciones de Cardano-Vieta1 (Véase Anexo I), 
 

 
α1α2 =

c
a  

 
Por lo tanto, comparando las expresiones (4) y (5), se puede ver que 
 

c
a
= cyd ⇒ yd =

1
a  

 
Vemos que el punto D de intersección tiene la forma (0, 1/a). Por lo tanto, se ha demostrado 
que el punto de intersección varía y solo depende del valor de a. 
Y así queda demostrada y confirmada la hipótesis del trabajo, ya que se puede ver que el valor 
del punto de corte varía con el término cuadrático de la parábola. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
1 Fórmulas de Cardano-Vieta: Relaciones algebráicas que se cumplen para todos los polinomios entre sus raíces 
y sus coeficientes. Véase http://www.matetam.com/blog/entradas-jmd/formulas-vieta-un-tema-inadaptado-
ecologia-escolar. 

(4) 

(5) 

Vemos que el punto D de intersección tiene la 
forma (0, 1/a). Por lo tanto, se ha demostrado que 
el punto de intersección varía y solo depende del 
valor de a.

Y así queda demostrada y confirmada la hipó-
tesis del trabajo, ya que se puede ver que el valor 
del punto de corte varía con el término cuadráti-
co de la parábola.

1
 Fórmulas de Cardano-Vieta: Relaciones algebráicas que 

se cumplen para todos los polinomios entre sus raíces y sus 
coeficientes. Véase http://www.matetam.com/blog/entradas-
jmd/formulas-vieta-un-tema-inadaptado-ecologia-escolar.

(4)

(5)

Sea una circunferencia r de la forma

	 (2)

que pasa por los puntos A, B y C (Véase figura 2).
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2. Enunciado del Problema 
 
Sea una parábola del tipo 

f(x) = ax2 + bx + c 
 
de raíces reales  que corta el eje OX en los puntos A y B, y el eje OY en el punto C 
(Véase figura 1). Sea una circunferencia r de la forma 
 

x − x0( )2 + y− y0( )2 = r2  
 
que pasa por los puntos A, B y C (Véase figura 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Como se ve en esta figura, se produce una cuarta intersección de la circunferencia con los ejes 
de coordenadas en un punto D(0, yd). Este ejercicio trata de averiguar el valor de yd, y 
expresar las coordenadas del punto D en función de los parámetros de la parábola f(x). 
 

2.1 Condicionantes del Problema 
 
El parámetro a ha de ser diferente de cero para que exista la parábola. 
Las raíces de la parábola se obtienen resolviendo la ecuación f(x) = 0. Como estas se obtienen 
aplicando la expresión 

α =
−b± b2 − 4ac

2a  

 
se ha de cumplir que, para que existan dos puntos A y B en el plano cartesiano, 
 

b2 > 4ac  

α1,α2

 
Figura 2: Circunferencia de centro O, de coordenadas 
(x0, y0). Fuente: Propia 

(1) 

(2) 

Figura 2: Circunferencia de centro O, de coordenadas (x0, y0). 

Fuente: Propia
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cuarta intersección de la circunferencia con los 
ejes de coordenadas en un punto D(0, yd). Este 
ejercicio trata de averiguar el valor de yd, y ex-
presar las coordenadas del punto D en función 
de los parámetros de la parábola f(x).

2.1 Condicionantes del Problema
El parámetro a ha de ser diferente de cero para 
que exista la parábola.

Las raíces de la parábola se obtienen resolvien-
do la ecuación f(x) = 0. Como estas se obtienen 
aplicando la expresión
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se ha de cumplir que, para que existan dos pun-
tos A y B en el plano cartesiano,

b
2
 > 4ac

3. Método Geométrico
Dado que el cuarto punto D por el cual pasa la 
circunferencia está situado sobre la misma, pue-
de aplicarse aquí el concepto de Potencia de un 
Punto.

3.1 Potencia de un Punto
Sea un punto P respecto a una circunferencia 
obtenido a partir de dos segmentos convergentes 
(véase figura 3.1), donde A, B, C y D son los cua-
tro puntos de intersección entre los segmentos y 
la circunferencia.
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3. Método Geométrico 
 
Dado que el cuarto punto D por el cual pasa la circunferencia está situado sobre la misma, 
puede aplicarse aquí el concepto de Potencia de un Punto. 

 
3.1 Potencia de un Punto 

 
Sea un punto P respecto a una circunferencia obtenido a partir de dos segmentos convergentes 
(véase figura 3.1), donde A, B, C y D son los cuatro puntos de intersección entre los 
segmentos y la circunferencia. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Se cumple que  
 

PA ⋅PB = PC ⋅PD = k ∈ℜ  
 

donde PA,  PB,  PC  y PD  son las longitudes de los segmentos formados a partir del punto P y 
los puntos A, B, C y D, respectivamente. 

 
 
 
 
 
 
 
 
 
 

 
Figura 3.1: Circunferencia por la que pasan dos rectas 
que convergen en el punto P. Fuente: Propia 

 

(3) 

Figura 3.1: Circunferencia por la que pasan dos rectas 
que convergen en el punto P. Fuente: Propia

Se cumple que 

	 PA . PB = PC . PD = k !  R	 (3)

donde PA, PB, PC y PD son las longitudes de los 
segmentos formados a partir del punto P y los 
puntos A, B, C y D, respectivamente.
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Donde el valor del ramal al que pertenece C 
se expresa con el signo  dado que pertenece al 
lado opuesto de la circunferencia. Se cumple que 
los puntos C y D son simétricos respecto al eje 
horizontal del centro de la circunferencia, como 
la figura 4.2 muestra

2
. Sumando las expresiones 

(7) e (8) y despejando y0 obtenemos:
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(7) 

(8) 

(9) 

4.2 Resolución 
 
De los puntos de intersección de la circunferencia con los ejes, en esta sección del ensayo se 
obtendrán los diferentes parámetros x0, y0 y r2 de la circunferencia a partir de a, b y c. 
 

4.2.1 Obtención de la Coordenada y0 

 
Vemos en la figura 1 que r(x) atraviesa cuatro puntos de interés: A, B, C y D. Para poder 
obtener las coordenadas del punto D(0, yd) sustituiremos el punto D y el punto C en la 
expresión (6) para r(x). De sustituir el punto D(0, yd) perteneciente a un ramal de r(x) 
obtenemos: 

yd = y0 ± r2 − x0
2

 
 
De sustituir el punto C(0, c) en el ramal opuesto al anterior, obtenemos: 
 

c = y0 ∓ r2 − x0
2

 
 

Donde el valor del ramal al que pertenece C se expresa con el signo ∓  dado que pertenece al 
lado opuesto de la circunferencia. Se cumple que los puntos C y D son simétricos respecto al 
eje horizontal del centro de la circunferencia, como la figura 4.2 muestra2. Sumando las 
expresiones (7) e (8) y despejando y0 obtenemos: 

y0 =
yd + c
2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
2 Teorema Mediatriz del Arco: toda mediatriz de un arco de la circunferencia pasa siempre por su centro. Véase: 
http://www.matetam.com/glosario/teorema/gbc-teorema-mediatriz-cuerda-centro-pasa. 

 
Figura 4.2: Véase como D y C son equidistantes del eje 
horizontal de la circunferencia. Fuente: Propia 

(9)
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Figura 4.2: Véase como D y C son equidistantes del eje 
horizontal de la circunferencia. Fuente: Propia 

Figura 4.2: Véase como D y C son equidistantes del eje horizontal  
de la circunferencia. Fuente: Propia

4.2.2 Obtención de la Coordenada x0
Si observamos la expresión (6), vemos que el va-
lor x0 se encuentra en el interior de la raíz; eso 
implica que los cálculos se complican sobrema-
nera para obtener su valor. 

2
 Teorema Mediatriz del Arco: toda mediatriz de un arco 

de la circunferencia pasa siempre por su centro. Véase: 
http://www.matetam.com/glosario/teorema/gbc-teorema-
mediatriz-cuerda-centro-pasa.

Por ello, se definirá la función inversa r
-1
(x): se 

despeja de la expresión general (2) el valor de x 
y se intercambian los variables x e y. La función 
r

-1
(x) queda de la forma:
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(10) 

(11) 

(12) 

4.2.2 Obtención de la Coordenada x0 

 
Si observamos la expresión (6), vemos que el valor x0 se encuentra en el interior de la raíz; 
eso implica que los cálculos se complican sobremanera para obtener su valor.  
 
Por ello, se definirá la función inversa r-1(x): se despeja de la expresión general (2) el valor de 
x y se intercambian los variables x e y. La función r-1(x) queda de la forma: 
  

r−1 x( ) ≡ y = x0 ± r2 − x − y0( )2  

 
De este modo, con la función inversa, conseguimos que la coordenada que se busca, x0, no se 
encuentre dentro de la raíz y sea más fácil su resolución. 
A partir de aquí, y siguiendo el proceso usado para la obtención del valor de la coordenada y0, 
se pueden sustituir los nuevos puntos A y B en la ecuación r-1(x) para obtener x0 (Véasen 
Anexos III y IV). 
 

x0 = −
b
2a  

 
Llegamos a esta expresión que define la coordenada x del centro de la circunferencia según 
los parámetros a y b de f(x). Nótese que, a diferencia de (9) para y0, (11) no depende en 
ningún momento de yd. 
   

4.2.3 Obtención del valor de r 
 
Por último, si tomamos y restamos las expresiones (7) y (8), encontramos que 
 

±2 r2 − x0
2 = yd − c  
 

De aquí se obtiene el valor del radio de la circunferencia: 
 

r =
b2 + a2 yd − c( )2

2a  

 
4.2.4 Cálculo de yd 

 
Se puede sustituir los valores de x0, y0 y r obtenidos en los apartados 4.2.1, 4.2.2 y 4.2.3, y 
queda una expresión de la forma: 

 

x + b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ y− yd − c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2  

(10)

De este modo, con la función inversa, conse-
guimos que la coordenada que se busca, x0, no 
se encuentre dentro de la raíz y sea más fácil su 
resolución.

A partir de aquí, y siguiendo el proceso usado 
para la obtención del valor de la coordenada y0, 
se pueden sustituir los nuevos puntos A y B en la 
ecuación r

-1
(x) para obtener x0 (Véanse Anexos 

III y IV).
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Llegamos a esta expresión que define la coor-
denada x del centro de la circunferencia según 
los parámetros a y b de f(x). Nótese que, a dife-
rencia de (9) para y0 , (11) no depende en ningún 
momento de yd.

		

4.2.3 Obtención del valor de r
Por último, si tomamos y restamos las expresio-
nes (7) y (8), encontramos que
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De aquí se obtiene el valor del radio de la cir-
cunferencia:

 12 

(10) 

(11) 

(12) 

4.2.2 Obtención de la Coordenada x0 

 
Si observamos la expresión (6), vemos que el valor x0 se encuentra en el interior de la raíz; 
eso implica que los cálculos se complican sobremanera para obtener su valor.  
 
Por ello, se definirá la función inversa r-1(x): se despeja de la expresión general (2) el valor de 
x y se intercambian los variables x e y. La función r-1(x) queda de la forma: 
  

r−1 x( ) ≡ y = x0 ± r2 − x − y0( )2  

 
De este modo, con la función inversa, conseguimos que la coordenada que se busca, x0, no se 
encuentre dentro de la raíz y sea más fácil su resolución. 
A partir de aquí, y siguiendo el proceso usado para la obtención del valor de la coordenada y0, 
se pueden sustituir los nuevos puntos A y B en la ecuación r-1(x) para obtener x0 (Véasen 
Anexos III y IV). 
 

x0 = −
b
2a  

 
Llegamos a esta expresión que define la coordenada x del centro de la circunferencia según 
los parámetros a y b de f(x). Nótese que, a diferencia de (9) para y0, (11) no depende en 
ningún momento de yd. 
   

4.2.3 Obtención del valor de r 
 
Por último, si tomamos y restamos las expresiones (7) y (8), encontramos que 
 

±2 r2 − x0
2 = yd − c  
 

De aquí se obtiene el valor del radio de la circunferencia: 
 

r =
b2 + a2 yd − c( )2

2a  

 
4.2.4 Cálculo de yd 

 
Se puede sustituir los valores de x0, y0 y r obtenidos en los apartados 4.2.1, 4.2.2 y 4.2.3, y 
queda una expresión de la forma: 

 

x + b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ y− yd − c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2  

(10)

4. Método Analítico
En este apartado se construye una expresión para 
la circunferencia en función de los parámetros a, 
b y c. A partir de esta expresión se deduce el va-
lor del punto D(0, yd) obtenido anteriormente en 
el método geométrico. Esta resolución es mucho 
más útil, ya que es un método que, pese a largo, 
es más completo y exhaustivo, y nos proporciona 
información sobre las funciones de estudio y la 
relación que albergan entre ellas.

4.1 Análisis Algebraico del Problema
En este apartado se obtendrán x0, y0 y r a partir 
de las intersecciones entre la parábola y la cir-
cunferencia. Para ello, expresamos la circunfe-
rencia (2) de forma explícita aislando y. La rede-
finiremos como r(x):
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4. Método Analítico 
  
En este apartado se construye una expresión para la circunferencia en función de los 
parámetros a, b y c. A partir de esta expresión se deduce el valor del punto D(0, yd) obtenido 
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4.1 Análisis Algebraico del Problema 
 
En este apartado se obtendrán x0, y0 y r a partir de las intersecciones entre la parábola y la 
circunferencia. Para ello, expresamos la circunferencia (2) de forma explícita aislando y. La 
redefiniremos como r(x): 
 

r x( ) ≡ y = y0 ± r2 − x − x0( )2   

 
El signo ±  aparece ya que la circunferencia tiene dos imágenes para una misma x — la 
superior y la inferior — y donde cada signo corresponde a uno de estos dos ramales (véase 
figura 4.1). 
En caso de tener una a > 0, el resultado "+" servirá para encontrar el punto D, mientras que el 
resultado "-", para los puntos A, B y C. En caso de que a < 0, se aplica lo contrario. 
 
Por lo tanto, en caso de tener un valor de a positivo (parábola cóncava), el signo "+" se 
corresponderá al ramal positivo y el signo "–" al ramal negativo de la circunferencia. En caso 
de tener un valor de a negativo (parábola convexa), el signo "+" corresponderá al ramal 
negativo de la circunferencia y el signo "-" al positivo. 
 

 
 

  

Figura 4.1: Resultados posibles de r(x) según el signo de a. Fuente: Propia 

	 (6)

El signo  aparece ya que la circunferencia 
tiene dos imágenes para una misma x —la supe-
rior y la inferior— y donde cada signo correspon-
de a uno de estos dos ramales (véase figura 4.1).

En caso de tener una a > 0, el resultado "+" 
servirá para encontrar el punto D, mientras que 
el resultado "-", para los puntos A, B y C. En caso 
de que a < 0, se aplica lo contrario.

Por lo tanto, en caso de tener un valor de a po-
sitivo (parábola cóncava), el signo "+" se corres-
ponderá al ramal positivo y el signo "–" al ramal 
negativo de la circunferencia. En caso de tener 
un valor de a negativo (parábola convexa), el 
signo "+" corresponderá al ramal negativo de la 
circunferencia y el signo "-" al positivo.

4.2 Resolución
De los puntos de intersección de la circunferen-
cia con los ejes, en esta sección del ensayo se ob-
tendrán los diferentes parámetros x0, y0 y r

2
 de la 

circunferencia a partir de a, b y c.

4.2.1 Obtención de la Coordenada y0
Vemos en la figura 1 que r(x) atraviesa cuatro 
puntos de interés: A, B, C y D. Para poder obtener 
las coordenadas del punto D(0, yd) sustituiremos 
el punto D y el punto C en la expresión (6) para 
r(x). De sustituir el punto D(0, yd) perteneciente 
a un ramal de r(x) obtenemos:
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De sustituir el punto C(0, c) en el ramal opuesto al anterior, obtenemos: 
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2

 
 

Donde el valor del ramal al que pertenece C se expresa con el signo ∓  dado que pertenece al 
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expresiones (7) e (8) y despejando y0 obtenemos: 

y0 =
yd + c
2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
2 Teorema Mediatriz del Arco: toda mediatriz de un arco de la circunferencia pasa siempre por su centro. Véase: 
http://www.matetam.com/glosario/teorema/gbc-teorema-mediatriz-cuerda-centro-pasa. 

 
Figura 4.2: Véase como D y C son equidistantes del eje 
horizontal de la circunferencia. Fuente: Propia 

(7)

De sustituir el punto C(0, c) en el ramal opues-
to al anterior, obtenemos:
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4. Método Analítico 
  
En este apartado se construye una expresión para la circunferencia en función de los 
parámetros a, b y c. A partir de esta expresión se deduce el valor del punto D(0, yd) obtenido 
anteriormente en el método geométrico. Esta resolución es mucho más útil, ya que es un 
método que, pese a largo, es más completo y exhaustivo, y nos proporciona información sobre 
las funciones de estudio y la relación que albergan entre ellas. 
 

4.1 Análisis Algebraico del Problema 
 
En este apartado se obtendrán x0, y0 y r a partir de las intersecciones entre la parábola y la 
circunferencia. Para ello, expresamos la circunferencia (2) de forma explícita aislando y. La 
redefiniremos como r(x): 
 

r x( ) ≡ y = y0 ± r2 − x − x0( )2   

 
El signo ±  aparece ya que la circunferencia tiene dos imágenes para una misma x — la 
superior y la inferior — y donde cada signo corresponde a uno de estos dos ramales (véase 
figura 4.1). 
En caso de tener una a > 0, el resultado "+" servirá para encontrar el punto D, mientras que el 
resultado "-", para los puntos A, B y C. En caso de que a < 0, se aplica lo contrario. 
 
Por lo tanto, en caso de tener un valor de a positivo (parábola cóncava), el signo "+" se 
corresponderá al ramal positivo y el signo "–" al ramal negativo de la circunferencia. En caso 
de tener un valor de a negativo (parábola convexa), el signo "+" corresponderá al ramal 
negativo de la circunferencia y el signo "-" al positivo. 
 

 
 

  

Figura 4.1: Resultados posibles de r(x) según el signo de a. Fuente: Propia Figura 4.1: Resultados posibles de r(x) según el signo de a. Fuente: Propia
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5. Posibles Líneas de Ampliación del 
Trabajo
Un posible siguiente paso en este trabajo sería 
el traslado del problema al campo de las tres di-
mensiones (Véase figura 5).

Figura 5: Traslación a las Tres Dimensiones del Problema, 
en la que las figuras son una Esfera y un Cilindro Parabólico.

Se han aplicado unos métodos (uso de la Poten-
cia geométrica de un Punto, estudio de las imá-
genes de r(x)) en dos dimensiones. Asimismo, se 
puede plantear como objetivo de futuro aplicar 
métodos similares para tres dimensiones, en las 
que hay una tercera coordenada espacial que 
tener en cuenta, o para figuras más complejas, 
como la elipse, la cual tiene dos radios que deben 
ser estudiados.

Conclusión
En este ensayo se ha estudiado la relación de la 
función f(x) = ax

2 
+ bx + c con la circunferencia 

obtenida a partir de los puntos de intersección de 
la parábola con los ejes de coordenadas. 

Dentro de este análisis, se ha planteado y con-
firmado la hipótesis de trabajo de que aparece 
una cuarta intersección de la circunferencia con 
los ejes de coordenadas que depende del termino 
cuadrático de la parábola. Esto se ha hecho de 
dos formas: primero mediante procedimientos 
geométricos y después con un análisis algebrai-
co de las dos funciones y sus relaciones.

En el procedimiento geométrico se ha estudia-
do la propiedad de la Potencia de un Punto; por 
otro lado, en el caso del análisis algebraico se 
han estudiado los puntos de intersección de las 
dos funciones, y se han establecido una serie de 
relaciones de las que se han extraído por motivo 
de igualdad las coordenadas del punto. 

Tras la aplicación de ambos métodos, hemos 
llegado al resultado de que las coordenadas del 
cuarto punto D de intersección de la circunfe-
rencia con los ejes tiene las coordenadas (0, 1/a), 
valor independiente de los parámetros b y c de 
la parábola. Por otro lado, vemos que el método 
analítico nos ha aportado información adicional 
muy interesante: las coordenadas del centro de 
la circunferencia, el valor de su radio y la expre-
sión algebraica que lo define, todo en función de 
f(x) y sus coeficientes, además de mostrar la es-
trecha relación entre las dos funciones.

Siempre he tenido un gran interés hacia las 
matemáticas, así que, personalmente, este traba-
jo ha resultado muy interesante para mí ya que 
me ha ayudado a desarrollar mis habilidades 
matemáticas; igualmente, he adquirido expe-
riencia con el análisis de problemas y el estudio 
de los diferentes enfoques posibles.

Además, mediante el estudio de este problema 
he satisfecho una de las curiosidades que he teni-

4.2.4 Cálculo de yd
Se puede sustituir los valores de x0, y0 y r obteni-
dos en los apartados 4.2.1, 4.2.2 y 4.2.3, y queda 
una expresión de la forma:

 12 

(10) 

(11) 

(12) 

4.2.2 Obtención de la Coordenada x0 

 
Si observamos la expresión (6), vemos que el valor x0 se encuentra en el interior de la raíz; 
eso implica que los cálculos se complican sobremanera para obtener su valor.  
 
Por ello, se definirá la función inversa r-1(x): se despeja de la expresión general (2) el valor de 
x y se intercambian los variables x e y. La función r-1(x) queda de la forma: 
  

r−1 x( ) ≡ y = x0 ± r2 − x − y0( )2  

 
De este modo, con la función inversa, conseguimos que la coordenada que se busca, x0, no se 
encuentre dentro de la raíz y sea más fácil su resolución. 
A partir de aquí, y siguiendo el proceso usado para la obtención del valor de la coordenada y0, 
se pueden sustituir los nuevos puntos A y B en la ecuación r-1(x) para obtener x0 (Véasen 
Anexos III y IV). 
 

x0 = −
b
2a  

 
Llegamos a esta expresión que define la coordenada x del centro de la circunferencia según 
los parámetros a y b de f(x). Nótese que, a diferencia de (9) para y0, (11) no depende en 
ningún momento de yd. 
   

4.2.3 Obtención del valor de r 
 
Por último, si tomamos y restamos las expresiones (7) y (8), encontramos que 
 

±2 r2 − x0
2 = yd − c  
 

De aquí se obtiene el valor del radio de la circunferencia: 
 

r =
b2 + a2 yd − c( )2

2a  

 
4.2.4 Cálculo de yd 

 
Se puede sustituir los valores de x0, y0 y r obtenidos en los apartados 4.2.1, 4.2.2 y 4.2.3, y 
queda una expresión de la forma: 

 

x + b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ y− yd − c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2  
(12)

Dado que existe una infinidad de puntos que 
pertenecen a la circunferencia r, podemos tomar 
un punto arbitrario perteneciente a esta —por 
ejemplo C(1, 0)— y sustituirlo en (12). De esto 
se obtiene que:

 13 

(13) 

Dado que existe una infinidad de puntos que pertenecen a la circunferencia r, podemos tomar 
un punto arbitrario perteneciente a esta — por ejemplo C(α1, 0) — y sustituirlo en (12). De 
esto se obtiene que: 
 

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2  

 
Simplificando la expresión anterior llegamos a que se cumple que (Véase Anexo V): 
 

yd =
1
a  

Resultado que, de nuevo, muestra como la forma del punto de intersección D es de (0, 1/a). 
Desde este enfoque algebráico del estudio, se ha comprobado de nuevo que la hipótesis del 
ensayo resulta correcta y que solo a dicta la posición de D. 
 

4.3 Presentación de Resultados 
 
Usar el método analítico ha permitido obtener mucha más información acerca del caso de 
estudio, como pueden ser los valores de x0, y0 y el radio de la circunferencia en función de los 
coeficientes de la parábola. Para ello, se sustituye yd en los resultados obtenidos.  
Los valores de x0, y0 y r quedarán de la forma: 
 

x0 = −
b
2a

y0 =
ac+1
2a

r =
b2 + ac−1( )2

2a

⎧

⎨

⎪
⎪
⎪⎪

⎩

⎪
⎪
⎪
⎪

 

 
Si sustituimos yd en la expresión (12), observamos que la circunferencia queda definida por la 
siguiente expresión: 
  

x + b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ y− ac+1
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + ac−1( )2

4a2  

 
Por otro lado, r(x) se puede expresar como: 
 

r x( ) = ac+1
2a

±
b2 + ac−1( )2

4a2
− x + b

2a
⎛

⎝
⎜

⎞

⎠
⎟
2

 

 

Simplificando la expresión anterior llegamos a 
que se cumple que (Véase Anexo V):
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Simplificando la expresión anterior llegamos a que se cumple que (Véase Anexo V): 
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Resultado que, de nuevo, muestra como la forma del punto de intersección D es de (0, 1/a). 
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Si sustituimos yd en la expresión (12), observamos que la circunferencia queda definida por la 
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Por otro lado, r(x) se puede expresar como: 
 

r x( ) = ac+1
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− x + b
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Resultado que, de nuevo, muestra como la for-
ma del punto de intersección D es de (0, 1/a). 
Desde este enfoque algebráico del estudio, se ha 
comprobado de nuevo que la hipótesis del ensa-
yo resulta correcta y que solo a dicta la posición 
de D.

4.3 Presentación de Resultados
Usar el método analítico ha permitido obtener 
mucha más información acerca del caso de es-
tudio, como pueden ser los valores de x0, y0 y el 
radio de la circunferencia en función de los coe-
ficientes de la parábola. Para ello, se sustituye yd 
en los resultados obtenidos. 

Los valores de x0, y0 y r quedarán de la forma:
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(13)

Se puede ver que, usando la expresión de la pa-
rábola f(x), r(x) se puede reescribir como (Véase 
Anexo VI):
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Se puede ver que, usando la expresión de la parábola f(x), r(x) se puede reescribir como 
(Véase Anexo VI): 
 

r x( ) = y0 ± y0
2 −

f x( )
a  

 
En este resultado se ve la estrecha relación de dependencia que existe entre la parábola y la 
circunferencia — en especial el coeficiente cuadrático de a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

En este resultado se ve la estrecha relación de 
dependencia que existe entre la parábola y la cir-
cunferencia — en especial el coeficiente cuadrá-
tico de a.
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Anexo I: Relaciones de Cardano-Vieta
Tomando que, para una parábola de la forma f(x) 
= ax

2
 + bx + c, donde a, b, c ! R y a ! 0 con solucio-

nes 1 , 2 del tipo

 17 

Anexo I: Relaciones de Cardano-Vieta 
 
Tomando que, para una parábola de la forma f(x) = ax2 + bx + c, donde a,  b,  c ∈ℜ  y a ≠ 0 , 
con soluciones α1, α2 del tipo 
 

α1 =
−b± b2 − 4ac

2a

α2 =
−b ∓ b2 − 4ac

2a

 

 
Vemos que 
 

α1 +α2 =
−b± b2 − 4ac( )+ −b ∓ b2 − 4ac( )

2a
⇒α1 +α2 = −

b
a

α1α2 =
−b± b2 − 4ac( ) −b ∓ b2 − 4ac( )

4a2
⇒α1α2 =

c
a

⎧

⎨

⎪
⎪

⎩

⎪
⎪

 

 
Resultados que son conocidos como las Relaciones de Cardano-Vieta. 
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do acerca de las matemáticas desde que escuché 
por primera vez al Doctor Joan Josep Carmona 
en un seminario en Universidad Autónoma de 
Barcelona. 

El estudio de funciones, sus formas, y sus rela-
ciones llevado a tal detalle nunca resulta senci-
llo, con lo que estoy orgulloso de haber realizado 
esta monografía.
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termino cuadrático de la parábola. 
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Anexo V: Cálculo de yd
Sustituyendo el punto C(a1, 0), que pertenece a 

la circunferencia, en (12):

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2
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2a
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⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2
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⎝
⎜

⎞

⎠
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2
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4a2
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4
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4a2

−
4ac
4a2
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yd + c( )2

4
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4
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c
a
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=
c
a

cyd =
c
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Desarrollando,

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

± b2 − 4ac
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

b2 − 4ac
4a2

+
yd + c( )2

4
=
b2 + a2 yd − c( )2

4a2

−
4ac
4a2

+
yd + c( )2

4
=

yd − c( )2

4

yd + c( )2 − yd − c( )2

4
=
c
a

yd + c( )+ yd − c( )⎡⎣ ⎤⎦ yd + c( ) − yd − c( )⎡⎣ ⎤⎦
4

=
c
a

cyd =
c
a

Y, de aquí,

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

± b2 − 4ac
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

b2 − 4ac
4a2

+
yd + c( )2

4
=
b2 + a2 yd − c( )2

4a2

−
4ac
4a2

+
yd + c( )2

4
=

yd − c( )2

4

yd + c( )2 − yd − c( )2

4
=
c
a

yd + c( )+ yd − c( )⎡⎣ ⎤⎦ yd + c( ) − yd − c( )⎡⎣ ⎤⎦
4

=
c
a

cyd =
c
a

Deshaciendo los cuadrados,

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

± b2 − 4ac
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

b2 − 4ac
4a2

+
yd + c( )2

4
=
b2 + a2 yd − c( )2

4a2

−
4ac
4a2

+
yd + c( )2

4
=

yd − c( )2

4

yd + c( )2 − yd − c( )2

4
=
c
a

yd + c( )+ yd − c( )⎡⎣ ⎤⎦ yd + c( ) − yd − c( )⎡⎣ ⎤⎦
4

=
c
a

cyd =
c
a

Llegando a que

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

± b2 − 4ac
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

b2 − 4ac
4a2

+
yd + c( )2

4
=
b2 + a2 yd − c( )2

4a2

−
4ac
4a2

+
yd + c( )2

4
=

yd − c( )2

4

yd + c( )2 − yd − c( )2

4
=
c
a

yd + c( )+ yd − c( )⎡⎣ ⎤⎦ yd + c( ) − yd − c( )⎡⎣ ⎤⎦
4

=
c
a

cyd =
c
a

Agrupando,

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

± b2 − 4ac
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

b2 − 4ac
4a2

+
yd + c( )2

4
=
b2 + a2 yd − c( )2

4a2

−
4ac
4a2

+
yd + c( )2

4
=

yd − c( )2

4

yd + c( )2 − yd − c( )2

4
=
c
a

yd + c( )+ yd − c( )⎡⎣ ⎤⎦ yd + c( ) − yd − c( )⎡⎣ ⎤⎦
4

=
c
a

cyd =
c
a

Y, separando los cuadrados

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

± b2 − 4ac
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

b2 − 4ac
4a2

+
yd + c( )2

4
=
b2 + a2 yd − c( )2

4a2

−
4ac
4a2

+
yd + c( )2

4
=

yd − c( )2

4

yd + c( )2 − yd − c( )2

4
=
c
a

yd + c( )+ yd − c( )⎡⎣ ⎤⎦ yd + c( ) − yd − c( )⎡⎣ ⎤⎦
4

=
c
a

cyd =
c
a

Sumando y simplificando,

α1 +
b
2a

⎛

⎝
⎜

⎞

⎠
⎟
2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

−b± b2 − 4ac
2a

+
b
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ 0− yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

± b2 − 4ac
2a

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

2

+ −
yd + c
2

⎛

⎝
⎜

⎞

⎠
⎟
2

=
b2 + a2 yd − c( )2

4a2

b2 − 4ac
4a2

+
yd + c( )2

4
=
b2 + a2 yd − c( )2

4a2

−
4ac
4a2

+
yd + c( )2

4
=

yd − c( )2

4

yd + c( )2 − yd − c( )2

4
=
c
a

yd + c( )+ yd − c( )⎡⎣ ⎤⎦ yd + c( ) − yd − c( )⎡⎣ ⎤⎦
4

=
c
a

cyd =
c
a

Y, por lo tanto, 

 22 

 
Y, por lo tanto, 

 

yd =
1
a  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Anexo VI: Desarrollo de r(x) 
 
Partiendo de la expresión (13), desarrollamos la expresión algebraica del radicando, teniendo 
que 
 

Anexo VI: Desarrollo de r(x)
Partiendo de la expresión (13), desarrollamos la 
expresión algebraica del radicando, teniendo que

 23 

r x( ) = ac+1
2a

±
b2 + ac−1( )2 − 2ax + b( )2

4a2  

 
De aquí, desarrollando los cuadrados y agrupando los términos, 
 

r x( ) = ac+1
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Y, separando, 
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⇔ y0
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⎨
⎪

⎩
⎪  

 
Llegamos a que 
 

r x( ) = y0 ± y0
2 −

f x( )
a  

 
Expresión que muestra la dependencia de r(x) tiene de f(x). 
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f x( )
a  

 
Expresión que muestra la dependencia de r(x) tiene de f(x). 
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Expresión que muestra la dependencia de r(x) 
tiene de f(x).

Anexo III: Puntos de r-1(x)
Como se aprecia en la figura 7, al definir la fun-
ción inversa para r(x), se están también defi-
niendo nuevos puntos de intersección A, B, C y 
D. No obstante, igual que con la misma función 
inversa, las posiciones en OX han sido intercam-
biadas con OY, con lo que lo mismo se aplica a 
las coordenadas de los nuevos puntos A’, B’, C’ y 
D’, que resulta en que, partiendo de los anterio-
res, tenemos sus coordenadas son A’(0, a1), B’(0, 
a2), C’(c, 0) y D’(yd, 0).
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Anexo IV: Cálculo de la Coordenada x0 
 

 
Figura 7: Función inversa de r(x), r-1(x), en las 
coordenadas x, y de los puntos A, B, C y D han sido 
intercambiadas. 

Figura 7: Función inversa de r(x), r
-1

(x), en las coordenadas x, y de los 
puntos A, B, C y D han sido intercambiadas.

Anexo IV: Cálculo de la Coordenada x0
Estudiando el nuevo punto de la función inversa 
B’(0, a2) como se ve en la figura 7 y sustituyendo 
en (10), llegamos a que
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Estudiando el nuevo punto de la función inversa B’(0, α2) como se ve en la figura 7 y 
sustituyendo en (10), llegamos a que 
 

α2 = x0 ± r2 − y0
2

 
 
De la misma manera, estudiando el otro punto A’, de coordenadas (0, α2), y perteneciente al 
ramal opuesto al anterior, 
 

α1 = x0 ∓ r2 − y0
2  

 
De aquí, sumando (14) y (15), 
 

α2 +α1 = 2x0  
 
Y, aplicando las Relaciones de Cardano-Vieta y despejando x0, 
 

x0 = −
b
2a  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Anexo V: Cálculo de yd 
 
Sustituyendo el punto C(α1, 0), que pertenece a la circunferencia, en (12): 
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mal opuesto al anterior,
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1. Introduction
A Clockwork Orange, a dystopian novel, was 
written by Anthony Burgess in the early 1960s 
and later became one of his most famous works. 
The plot is built around the phenomenon of 
teenage violence, a reality of Burgess’ time, dis-
closed in the example of a young rebel Alex and 
his friends. The story is set in the 1970s although 
the book was published in 1962 which makes 
it a futuristic novel. It took almost a decade for 
Burgess’ work to gain worldwide recognition 
and well-deserved fame with the help of the 
eponymous movie directed by Stanley Kubrick. 
The author in his book raises the topics of youth 
violence, brainwashing, moral choice and free 
will and discloses the idea of goodness and mo-
rality being forcefully planted into one’s mind 
that leads to a complete loss of control over 
one’s choices and personal freedom. Through 
the personal story of the novel’s anti-hero Alex 
and the fictional argot created by Anthony Bur-
gess himself using mostly Russian language 
as a basis for the new vocabulary, the author 
addresses the main questions of the book. The 
new language, Nadsat, became the major path 
through which Burgess transmits his message 
and the principal feature of A Clockwork Or-
ange. 

It is worth mentioning that I am from Russia 
and I had started reading the book before 
knowing the origins of Alex’s slang. As soon as 
I found the connection between the argot used 
in the book and the already so familiar to me 
Russian words (it actually took me a couple 
of pages to recognize my native language so 
elaborately veiled under the English alphabet), 
Nadsat immediately became the topic of deep 
interest to me. Not only was I curious about the 
linguistic features of this new slang but also 
about the reasons behind specifically choosing 
Russian, so phonetically and grammatically 
different from the author’s mother tongue, 
as a backbone for the novel’s fictional argot. 
While initially my interest was limited only by 
surfing the Internet for a few minutes, it quickly 

developed into a deep and exciting investigation. 
Thus, my curiosity was the catalyst for the 
following essay, where I will discuss the origin 
and nature of the Nadsat language. The main 
focus of my research, however, is the purposes 
for and reasons behind the creation of fictional 
argot and its use in A Clockwork Orange. It 
was a great opportunity to show his linguistic 
talent but also a big challenge for Burgess to 
create a new slang and accurately implant it 
within a regular lexicon without abolishing the 
possibility of understanding the content. Since 
so much effort was put into it, the presence of 
a new language must have been essential for 
the novel, the purposes of which I am willing to 
examine in my essay. 

Not only is this topic interesting personally to 
me because of my Russian origin, but it is also 
academically valuable since it involves the study 
of linguistic features of slang and the effects of 
the use of a specific language on how the story 
and the characters are perceived by the audi-
ence. A Clockwork Orange enlightens the reader 
as to how to manipulate language and convert it 
from just a form of communication into a unique 
narrative technique.

The 
author in his 

book raises the topics of 
youth violence, brainwashing, 
moral choice and free will and 

discloses the idea of goodness and 
morality being forcefully planted 

into one’s mind that leads to a 
complete loss of control over 
one’s choices and personal 

freedom.

What is Nadsat and why is it used 
as a narrative vehicle of  

A Clockwork Orange?
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M
ej

or
es

 m
on

og
ra

fía
s 

de
 B

ac
hi

lle
ra

to
 In

te
rn

ac
io

na
l 

The objective of this paper is to investigate the nature, origin and 
purpose of Nadsat as a fictional argot in A Clockwork Orange 
by Anthony Burgess. My investigation mostly involved reading 
primary sources (autobiographies and interviews of the author) 
and academic articles on the topic, while the main influence and 
inspiration for this essay certainly was the work itself, A Clockwork 
Orange. My research can be divided into three sections. Initially I 
focused on the origin of Nadsat and the story behind its creation. 
Anthony Burgess’ autobiography You’ve Had Your Time and many 
of his interviews were the main sources for this part of investigation. 
The second segment of my essay is devoted to the study of the nature 
of the fictional argot which involved research of the influences on 
the creation of Nadsat and the origin of its vocabulary. This part of 
the research required a thorough analysis of the slang’s glossary 
and was challenging due to the lack of a single Nadsat vocabulary. 
The last and the most extensive part of my investigation is focused 
on examining and analyzing the purposes for the invention and 
use of fictional argot in A Clockwork Orange. This topic was most 
thoroughly developed throughout the essay because in my opinion 
it is the important element. 

The detailed study of Nadsat revealed that although it is 
predominantly comprised of Russian words transliterated and 
rewritten following English grammar rules, it includes elements of 
Cockney rhyming slang, German, gypsy talk, baby talk and invented 
words. It was learnt that the main reason behind, and purpose of, 
creating a new slang was for the novel not to become outdated. 
273 words
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In this case Burgess also alludes to the antitheti-
cal meaning of the word and the reverse moral-
ity of A Clockwork Orange’s youth that takes dis-
traction and violence for good. The author took a 
big portion of his inspiration for creating Nadsat 
from rhyming slang commonly used in England 
in the mid - 20

th
 century. It originates from the 

East End of London and therefore its alternative 
name is Cockney rhyming slang. The formation 
of the slang involves the replacement of a word 
by a short phrase that rhymes with that word. Al-
most always the rhyming word is omitted eras-
ing the only logical link between the original and 
resulting slang words and making the meaning 
of the slang vocabulary very ambiguous to those 
unfamiliar with it. One of the examples used in 
the book would be hound-and-horny translated 
as corny. Other Cockney rhyming slang words 
can also be noticed throughout the novel, for in-
stance: luscious glory (hair), pretty polly (money) 
and cutter (money) derived from “bread and but-
ter”. As if the Nadsat vocabulary was not com-
plex and diverse enough, Burgess includes some 
of the words exclusively invented by himself 
(e.g. staja (state jail), snoutie (tobacco) and sinny 
(movies)) (McDonald, n.d.).

In the beginning, reading a book becomes 
a challenge for most of the people as from the 
first page there are more than a dozen words the 
meaning of which would be difficult to under-
stand for a non-Russian speaker. Almost imme-
diately as the reader starts to submerge in the 
novel, Burgess strikes him with korovas, mestos, 
veshches and many other inexistent in English 
words that from the first sight look like gibber-
ish. To ease the process of understanding and 
adjustment to the new vocabulary for the au-
dience, the author places Nadsat words within 
familiar linguistic context. Avoiding the possi-
bility of some of the words being misinterpreted, 
Burgess explains their meaning throughout his 
narration (e.g. rooker (a hand, that is), litso (face, 
that is)) (Burgess, 2012, p. 8). In most of the pub-
lished books the reader will also find a glossary 
for Nadsat. Although it might help those really 
struggling with understanding of the content, 

the author himself thought that a glossary was 
misleading and contradicted his own strategy of 
teaching a new language. “I’ve taught languag-
es in the past, and I know one way of doing it 
is to frighten the reader at first with a spate of 
new words, but then gradually to break it down 
and introduce other new words, gradually, and I 
don’t think there was any need for a glossary… 
A good deal of a glossary was wrong, anyway.” 
(Earl G. and Mary C. Ingersoll, 2008, p. 8).

After looking into the formation of the Bur-
gess’ fictional argot, a fair question arises: Why 
was Nadsat chosen to be a narrative vehicle of 
A Clockwork Orange? Answering the same ques-
tion in an interview with Thomas Churchill in 
1971, Anthony Burgess claimed that any oth-
er new form of language could have been used 
in the book. What was really important for the 
author is to show the universality of such teen-
age violence depicted in his novel. Witnessing 
riots of the Russian youth gangs, Burgess made 
a clear connection between the Soviet stilya-
gi and the young rebels rattling Britain. It was 
in many ways risky for him to use Russian as a 
base for Nadsat during the time of the Cold War 
and a worldwide fear of communism. But such 
a decision was driven by the idea of drawing a 
parallel line between two contradicting ideolo-

As a linguist, Anthony Burgess 
was totally aware of the fact that 
slang is a very inconsistent form 
of language, the vocabulary of 
which is constantly changing 
and evolving. He knew that 
using the slang of the early 

sixties in a novel that is set in 
future would be preposterous 
and it would quickly make his 

book out of date.

2. Nadsat as a narrative vehicl 
of A Clockwork Orange
The title was born first. One day in 1960 Anthony 
Burgess sat down and typed the name of a new 
book: A Clockwork Orange. At that point he didn’t 
know what or who the book was going to be about 
and that only a few years later it would become 
one of the most shocking futuristic novels of all 
time and indisputably the most famous Burgess 
work. It all started with a cockney expression 
that the author particularly liked and always 
thought that there was a deeper meaning hiding 
behind a “bizarre metaphor” (Burgess, 1990, p. 
26). As he later explained in the introduction to 
his own novel, “A Clockwork Orange” is he who 
“has the appearance of an organism lovely with 
colour and juice but is in fact only a clockwork 
toy to be wound up by God or the Devil or the 
Almighty State” (Burgess, 1995). The new British 
phenomenon of the late 1950s –violent teenage 
gangs that vented aggression and brutality just 
for the sake of it– served as an inspiration for 
his narrative about free will and moral choice. 
Originally, Burgess had planned on writing a 
historical novel about a particular riot that took 
place in the 1590s. He then, however, shifted 
from his initial idea and decided to set his 
story in the near future (1970s) where youth, 
in Burgess’ imagination, would naturally chose 
evil over good. Before having any idea about the 
characters and the plot, the only thing Burgess 
was sure about was that his futuristic youth had 
to speak a definite form of English, a specific 
argot that would characterize it. As a linguist, 
Anthony Burgess was totally aware of the fact 
that slang is a very inconsistent form of language, 
the vocabulary of which is constantly changing 
and evolving. He knew that using the slang of the 
early sixties in a novel that is set in future would 
be preposterous and it would quickly make his 
book out of date. Thus, the idea of writing a 
futuristic novel immediately became a challenge 
and was set aside by Burgess while he was trying 
to figure out how to invent a new argot, which 
“seemed, at that time, an insoluble problem” 
(A. Burgess, 1990, p. 27). Not that long after his 
decision to drop writing A Clockwork Orange, 

Burgess went to Russia for a trip with his wife. As 
he came to Leningrad (currently St. Petersburg), 
he found out about so called stilyagi, members 
of the youth subculture of the 40s and early 60s 
in the Soviet Union (Osipov, Makarenko, Milova, 
& Golovina, 2011). After seeing the similarities 
between these two forms of teenage rebellion 
from different countries it struck Burgess that he 
could combine cultures of the East and West in 
the characters of his book and use the mixture of 
Russian and English as their new form of argot. 
And that is how the stylistic problem of the novel 
has been suddenly solved (A. Burgess, 1990, p. 
37).

The word nadsat, the Russian equivalent of 
the suffix –teen, became the name of the new-
born slang. While the vast majority of the Nadsat 
vocabulary is borrowed from Russian, words of 
German origin are also present (e.g. tashtook for 
handkerchief), as well as English baby talk (e.g. 
appy polly loggy, eggiweg, baddiwad) and influ-
ences from the gypsy talk (e.g. dook for ghost) 
and Cockney rhyming slang. Most of the words 
were just transliterated by Burgess to English 
following the rules of Russian phonetics such 
as malchick, chasha, maslo and many others. 
Some of the Russian words, however, underwent 
a transformation before becoming a part of the 
Nadsat dialect. The writer anglicized the words 
and altered them to give them a more habitual 
form by applying English grammar rules to Rus-
sian loan words such as –ing,-s/-es, –ed endings 
for the continuous, present and past forms of the 
verbs respectively; -s and –es endings to form plu-
ral forms of the nouns; he also shortened many 
long Russian words to obtain the ones that were 
easier for the reader to read and recognize in the 
text (e.g. razdraz instead of razdrazat’, skvat in-
stead of sxvatit’, sloosh instead of slushat’, spoogy 
instead of ispugannyj, etc). Some of the Nadsat 
vocabulary was created based on the English in-
terpretation of what the word in Russian sounds 
like. The best example of this is the word horror-
show, a composition of two English words that 
sounds similar to the Russian analogue for the 
word good – khorosho (A. Burgess, 1990, p. 39). 
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intercourse (lubbilubbing, in-out in-out, to spat 
with) (Burgess, 2012, p. 215). The vocabulary 
of the Burgess’ argot, however, does not include 
words like love, friendship or kindness. The slight 
peculiarity of Alex’s lexicon and the author’s 
choice of words for the Nadsat contribute to 
the formation of the audience’s opinion on the 
character and the nature of Burgess’ futuristic 
youth in general. The teenagers’ language plays 
an important role in emphasizing their agitation, 
aggression and a violent way to interact with 
society and serves as a form of rebellion 
to the existent regime and the population’s 
understanding of free will. 

Because of a very different from English 
etymology of Russian words, it becomes a challenge 
for the reader without a solid knowledge of the 
language to master the saturation of Nadsat in the 
first pages of the novel. Anthony Burgess, however, 
assures that it will take no more than 15 pages 
of adaptation to the new dialect and its coherent 
understanding (Evans, 1971). Interestingly 
enough, the outrageous and brutal adventures of 
Alex’s gang are described in the first part of the 
book. Burgess deliberately fills the beginning of 
A Clockwork Orange with Nadsat words without 
giving the reader an opportunity to get used to 
the new lexicon and thus creates a curtain of 
ambiguity that prevents him from understanding 
fully what is going on in the plot. The primary 
objective of the new slang is the distraction of 
the audience from the characters’ ultra-violence. 
Burgess’ extensive use of the Nadsat vocabulary 
throughout the first few pages of the book sets 
the reader’s concentration on attempting to guess 
the meaning of unknown words and keeps him 
remote from Alex’s controversial actions. “… the 
strange new lingo would act as a kind of mist 
half-hiding the mayhem and protecting the reader 
from his own baser instincts.” (Burgess, 1990, p. 
38). This initial effect of the fictional argot is a part 
of a bigger purpose that is for us to sympathize 
with Alex. Burgess’ slang serves as a barrier at 
the beginning that creates an effect of alienation 
and prevents us from jumping to conclusions 
considering the main character. However, further 

on in the book when the audience is more familiar 
with Nadsat, its effect is completely the opposite 
whereas the purpose it serves stays the same. 
The dialogue-with-the-reader style of narration 
and the fact that Alex trusts us and speaks to us 
in his secret language (in the novel he only uses 
Nadsat when talking to the members of his gang) 
makes us feel as if we were his droogs. This drives 
us closer to the main character, creates a certain 
connection and makes us sympathetic to the 
protagonist.

For Burgess as a linguist it was important to 
demonstrate the power of language as a brain-
washing tool and its ability to influence and con-
trol the way people think. In his book You’ve Had 
Your Time (1990), Burgess discusses his idea of 
giving such power to his fictional argot and how 
the inclusion of the glossary had an impact on 
the function of Nadsat:

 “As the book was about brainwashing, it was 
appropriate that the text itself should be a brain-
washing device. The reader would be brain-
washed into learning minimal Russian. The nov-
el was to be an exercise in linguistic program-
ming, with the exoticism gradually clarified by 
context: I would resist to the limit any publish-
ers’ demand that a glossary be provided. A glos-
sary would disrupt the programme and nullify 
the brainwashing.” (Burgess, 1990, p. 38).

The idea of language as a tool for controlling 
people’s minds is parallel to the theme of the 
novel itself. After receiving the treatment, Alex 
loses his free will and the power of choice 
and with that he tears up the last threads with 
humanity, becomes a clockwork orange – from 
now on his actions are controlled by those who 
have the power to control it but not by himself. 
Burgess also doesn’t give the reader the choice 
or the opportunity not to learn Nadsat and thus 
becomes that “Almighty State” that forces his 
reader into learning a new language.

The final and probably the most evident pur-
pose of the use of fictional argot in A Clockwork 

gies of Burgess’ time: capitalist democracy and 
Soviet communism, and showing that the world 
divided by the Cold War had major similarities 
when it comes to people’s morality. As Anthony 
himself writes in his autobiography You’ve Had 
Your Time (1990), “there was a fine irony in the 
notion of a teenage race untouched by politics, 
using totalitarian brutality as an end in itself, 
equipped with a dialect which drew on the two 
chief political languages of the age.” The creation 
of a dialect “which was neither West nor East” 
(Ingersoll & Ingersoll, 2008, p. 7) was a way to 
demonstrate that no matter what major politi-
cal distinctions the countries have, they still go 
through the same social problems. The author’s 
decision to combine Russian and English is seen 
by some as an implication of the Burgess’ predic-
tion that the Russian culture will diffuse into the 
British at some point in the future. 

As was briefly discussed earlier in the essay, 
one of the main purposes of inventing a new slang 
was the author’s concern for the book to be out 
of date. For Anthony Burgess, the main challenge 
of writing a futuristic novel was creating a 
language that would be relevant for the period of 
time the narration is set in (Burgess, 1990, p. 27). 
Since slang is a temporary, constantly changing 
form of language, the creation of a fictional argot 

prevents the novel from becoming outdated. In 
his interview with Thomas Churchill, Burgess 
talks about his experience of inventing Nadsat: 
“So I did this and very tentatively with some 
fear, knowing that at least it would not be out 
of date as it didn’t exist, and then I found that 
people started using the dialect in this country 
anyway”(Ingersoll & Ingersoll, 2008, p. 7). 
Although it was a risky solution, the slang served 
its purpose and became the key signature of the 
novel. 

It is evident that the invented by the author 
slang serves a really important role in portraying 
Alex’s true identity and helps us to look into 
the minds of the rebellious members of his 
gang. The use of the Nadsat vocabulary by Alex 
and his droogs gives us an idea of what the 
characters stand for, their ideology and moral 
values. Burgess’ fictional argot consists of more 
than 200 words. While reading or just by briefly 
looking through the glossary, the queerness of 
Alex’s vocabulary is quite apparent. Many of the 
Nadsat verbs used by the characters imply some 
kind of aggressive activity (to drats (to fight), to 
crast (to steal), to skvat (to snatch), to tolchock 
(to hit), to vred (to injure), to fist (to punch), to 
crack (to smash), to oobivat (to kill), etc.). There 
is also a great amount of words that stand for 
different body parts (e.g. brooko (stomach), glaz 
(eye), groody (breast), keeshkas (intestines or 
guts), noga (foot or leg), zubrick (penis), etc.) 
that Alex frequently uses to describe his riots and 
fights and to specify what organs of his victims 
were injured during those conflicts. The words 
drencrom, knives, synthemesc, vellocet are all 
different names for drugs (seems rather odd that 
a slang with a limited vocabulary of just above 
200 words includes four different terms with 
approximately the same meaning). Burgess’ 
choice of words starts to make sense, however, 
when the reader realizes what Alex’s interests 
are - violence, fights, drugs, sexual assault. 
Another telling fact about the character is that 
there are at least six Nadsat words for female 
(cheena, devotchka, forella, ptitsa, sharp, lighter) 
and about three different expressions for sexual 

The slight 
peculiarity of Alex’s 

lexicon and the author’s 
choice of words for the Nadsat 
contribute to the formation of 
the audience’s opinion on the 
character and the nature of 
Burgess’ futuristic youth in 

general. 
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cant effect on the portrayal of the main character. 
Operating with his own language gives Antony 
Burgess the power of being able to control the 
audience’s reactions and opinions regarding the 
plot. He manipulates the complexity of Nadsat to 
make the reader perceive a character in a certain 
way and uses the slang as a brainwashing tech-
nique unnoticeably for the audience planting his 
own ideas in their minds. 

At the beginning of my investigation my only 
goal was to gain a deeper knowledge on Nadsat 
as a literary device and a linguistic phenomenon 
but I ended up gaining much more than that. An 
example of Nadsat revealed to me a true power of 
language (even as big as of 200 words) in influ-
encing our perception and personal opinion. It is 
exciting and yet a bit scary to realize that a cou-
ple of hundred unknown words planted within 
a familiar linguistic context may serve as a tool 
of brainwashing and propagating a certain per-
spective. The success of Burgess’ fictional argot 
as a timeless persuasive device in A Clockwork 
Orange is undoubted.

Inspired by the linguistic genius of Anthony 
Burgess, I thought it would be interesting to at-
tempt to create my own slang and include it into 
my usual way of speaking in order to observe so-
cial reactions on a new, unfamiliar argot. This 
could be an exciting social and linguistic exper-
iment and an idea for further research on the 
studied topic.
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Orange is to amuse the reader and to draw at-
tention to the novel. Although the presence of 
Nadsat does create some challenges for the un-
derstanding of the content, most of those who 
have read Burgess’ book would probably agree 
that the slang plays a big role in the formation 
of the common impression on the novel. While 
some might say that unfamiliar vocabulary 
serves as a distraction from the plot and the 
pleasure of the process of reading, I, on the other 
hand, think that the language is an inseparable 
part of the author’s message and the questions 
he is addressing in his book. Something as bi-
zarre, innovative and original as Nadsat attracts 
and intrigues a curious audience and definitely 
makes an impression. Trying to create an argot 
that wouldn’t make his book outdated or irrele-
vant, Burgess actually went further and turned A 
Clockwork Orange into a unique and memorable 
reading experience for every reader regardless of 
whether they liked the novel or not.

Conclusion
A Clockwork Orange is a unique piece of work 
and not just because of the message it sends to the 
reader and the issues it touches on but also be-
cause it is an extraordinary example of the elab-
orate use of language not simply as a way of ex-
pressing thoughts but as a device for controlling 
and manipulating the audience. Taking its origin 
from Russian language, Nadsat is a mixture of 
English baby talk, Russian and German words, 
Cockney rhyming slang, gypsy talk and words 
invented by the author himself combined under 
the common rules of English grammar. The new 
argot amazes with its originality and complexity 
and without exaggeration deserves the title of a 
real linguistic masterpiece created by Anthony 
Burgess. Through my investigation I came to the 
conclusion that its interesting origin and com-
plex and diverse nature play a significant role in 
addressing the problems disclosed in the novel 
and achieving literary goals set by the author.

After analyzing the purposes of using Nad-
sat in A Clockwork Orange, the question about 
whether the challenge of creating a whole new 
slang was worth the effort seems rhetorical. By 
using fictional argot, Burgess has reached his 
principal goal – prevented his novel from being 
out of date – which is one of the reasons why 
his work to this day stays relevant and popular. 
While this was the main reason behind the cre-
ation of Nadsat, other points discussed in the 
essay might be regarded either as intentional 
purposes or accidental effects of the slang. The 
decision to combine Russian and English in a 
form of one dialect was risky from the political 
point of view but it was made in favor of Burgess’ 
plan to show the universality of the problems 
discussed in the book and to unite the cultures of 
the East and the West in one language. Fictional 
argot plays an exceptional role not only in help-
ing to transmit the author’s thought but also in  
shaping the reader’s perception of the protago-
nist and the story itself. Its specific vocabulary 
alludes to the main themes of the book, such as 
youth violence and morality, and it has a signifi-

The teenagers’ language 

plays an important role in 

emphasizing their agitation, 

aggression and a violent way 

to interact with society and 

serves as a form of rebellion 

to the existent regime and the 

population’s understanding of 

free will. 
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WORD MEANING ORIGINS

Gloopy Stupid Russian: glupiyi/foolish, stupid

Godman Priest Invented slang: ‘man of God’

Golly Unit of Money Invented slang: related to ‘lolly’ (money)

Goober Lip Russian: guba/lip

Gorlo Throat Russian: gorlo/throat

Govoreet To speak or talk Russian: govorit/to speak, talk

Grazhny Dirty Russian: gryuzniyi/dirty

Groody Breast Russian: grud/breast

Guff Laugh Invented slang: short “guffaw”

Guttiwuts Guts School boy talk

Hen-korm Chickenfeed Invented slang: hen-corn

Horn To Cry Out Invented slang: sound a horn

Horrorshow Good, well Russian: khorosho/good

Hound-and-Horny corny Rhyming Slang: corny

In-out-in-out Sex Invented slang: obvious

Jeezny Life Russian: zhizn/life

Keeshkas Guts Russian: kishka/intestines

Krovvy Blood Russian: krov/blood

Lewdies People Russian: lyudi/people

Litso Face Russian: litso/face

Lubbilubbing Making love School boy speak

Luscious Glory Hair Rhyming Slang: upper story/hair

Malchick Boy Russian: malchik/boy

Merzky Filthy Russian: merzkiyi/loathsome, vile

Millicent Policeman Russian: militsiya/policeman

Moloko Milk Russian: moloko/milk

Morder Snout Russian: morda/snout

Mozg Brain Russian: mozg/brain

Nadmenny Arrogant Russian: nadmenniyi/arrogant

Nadsat Teenage Russian: ending for numbers 11-19

Nagoy Naked Russian: nagoi/naked

Neezhnies Underpants Russian: nizhniyi/lower (adj.)

Appendix A

A Nadsat glossary (selected)

Appypolly loggy Apology School boy speak

Baboochka Old woman Russian: babooshka/grandmother

Baddiwad Bad School boy speak

Bezoomy Mad Russian: byezoomiyi/mad, insane

Bratty Brother Russian: brat/brother

Brooko Belly Russian: bryukho/abdomen

Brosay Throw Russian: brosat/to throw

Cal Shit Russian: kal/excrement, faeces

Cancer Cigarette Standard slang term: ie. cancer stick

Chai Tea Russian: chai/tea

Charlie Chaplain/Priest Rhyming slang: Charlie Chaplin -> Chaplain

Cheena Woman Russian: zhenshcheena/woman

Chepooka Nonsense Russian: chyepookha/nonsense

Creech Scream Russian: kreechat/scream

Cutter Money English Slang

Dama Lady Russian: dama/lady

Ded Old Man Russian: ded/grandfather

Deng Money Russian: dengi/money

Devotchka Girl Russian: devochka/girl

Dobby Good Russian: dobro/good

Dook Ghost Gypsy: dook/magic

Drat Fight Russian: drat/to tear to pieces, to kill

Drencrom A particular drug Invented slang

Droog Friend Russian: droog/friend

Eegra Game Russian: igra/game

Eggiweg Egg School boy talk

Em Mum Invented slang: ‘M’ from “Mama”

Fagged Tired English slang: tired

Forella Trout Russian: forel/trout

Glazz Eye Russian: glaz/eye

APPENDIX
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WORD MEANING ORIGINS

Synthmesc A drug Invented slang: synthetic mescaline

Tashtook Handkerchief German: Taschentuch/Hankerchief

Tolchock To hit Russian: tolchok/a push, shove

Vaysay Washroom, toilet French: W.C. (pron. vey-sey)/watercloset

Veck Guy Russian: chelovyek/person, man

Vellocet A drug Invented slang: Cocaine

Vred To Harm Russian: vred/to harm

Yarbles Balls, testicles Invented slang

Zheena Wife Russian: zhena/wife

McDonald, S., Cole, E., Webb, A., Faust, K., & 
Wargula, M. (n.d.). A Nadsat Glossary. Retrieved 
October 4, 2016, from http://www.visual-
memory.co.uk/amk/doc/nadsat.html 

WORD MEANING ORIGINS

Noga Foot Russian: noga/foot

Nozh Knife Russian: nozh/knife

Oddy-knocky Lonesome Russian: odinok/lonesome

Oobivat To Kill Russian: ubivat/to kill

Oozhassny Terrible Russian: ukhasniyi/terrible

Pan-handle Erection Invented slang:

Pee Father Invented slang: ‘P’ from “Papa”

Plenny Prisoner Russian: plenniyi/prisoner

Pletcho Shoulder Russian: plecho/shoulder

Pol Sex Russian: pol/sex (gender)

Poogly Scared Russian: pugat/ to frighten

Pooshka Gun Russian: pushka/cannon

Prestoopnik Criminal Russian: prestupnik/criminal

Pretty Polly Money Rhyming slang: Derived from ‘lolly’ (money)

Ptitsa Girl Russian: ptitsa/bird

Pyahnitsa Drunk Russian: pyanitsa/a drunkard

Rasoodock Mind Russian: rassudok/sanity, common sense

Razrez To Rip Russian: razrvat/to rip

Rooker Hand Russian: ruka/hand

Rot Mouth Russian: rot/mouth

Rozz Policeman Russian: rozha/ugly face or grimace

Shaika Gang Russian: shaika/band (as of thieves)

Sharp Female Invented slang: Unknown

Sharries Balls Russian: shariki/marbles

Sinny Movies, film Invented slang: from cinema

Skriking Scratching Invented slang: strike + scratch

Skvat To Grab Russian: khvatat/to grab, snatch

Snoutie Tobacco, snuff Invented slang: related to snout?

Snuff It To Die English slang: to snuff is to kill

Spoogy Terrified Russian: spugivat/to frighten

Staja State Jail Invented Slang: State + Jail

Strack Horror Russian: strakh/fear

http://www.visual-memory.co.uk/amk/doc/nadsat.html
http://www.visual-memory.co.uk/amk/doc/nadsat.html
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1. Introduction
We live in a globalised world, where companies 
are driven by interest rather that ethics in a 
constant pursue of effectiveness and productivity. 
This has led to offshoring of big companies that 
would provide cheaper costs of production. In 
an article published in DMR Stats and Gadgets, 
I found out that on average 395 iPhones are sold 
every minute. (Leswing, 2017)

This shocked me and I started wondering how 
come there was such a great scale of production 
and I had never met anybody who worked at 
iPhone assembling. What further impressed 
me were the endless complaints on the 
unemployment rates on the western countries. 
After doing some research, I found out that most 
big brands such as Apple have taken their chain 
of production to countries such as China and 
India. However, what is it about these countries 
that is so appealing to big firms?

Multinational firms, often referred to as 
runaway firms; are companies that establish 
certain parts of their production chain in 
countries with looser work legislations i.e. 
lower minimum wages or looser work hours 
regulations. (Investopedia, 2017)

Outsourcing has created controversy during 
the past decade, since it’s been claimed, that big 
companies such as Nike or Apple are making 
hard to create employment in the U.S since they 
have taken their manufacturing industry to other 
countries where work legislations are more 
permissive with companies. 

However, even though it could be argued that 
this companies could be creating employment 
in their home country; it is needless to say that 
America’s Government isn’t doing anything to 
bring this jobs back to the U.S.A. Rightfully so, 

because this would mean lowering minimum 
wages, extending work hours apart from 
other measures that make other countries 
more appealing to companies. Nevertheless, 
further controversy arrives when the question 
‘’do americans want manufacturing jobs?’ is 
brought up. 

Lots of articles have been published on 
the harm these companies are doing to their 
countries of origin and blaming them for not 
helping to create employment in those countries. 
Reading an article in which Steve Jobs claimed 
that “the jobs lost to China’s manufacturing are 
not coming back’’ (Bradsher, 2017) led me to the 
question: to what extent is the U.S.A labour 
legislation influencing Apple’s outsourcing?

Thus, the purpose of this investigation is 
to analyse to what extent America’s work 
regulation plays an important role in these 
companies’ outsourcing decision within the 
labour ethics.

The purpose 
of this investigation is 

to analyse to what extent 
America’s work regulation 
plays an important role in 

these companies’ outsourcing 
decision within the labour 

ethics.
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The purpose of this investigation is to determine the extent to which 

the American Labor Legislation has influenced the big multinational 

companies’ decision to outsource the manufacturing part of their 

chains of production. The goal is to show that due to its corporate 

taxes, firing and hiring conditions as well as it minimum wages; 

the United States has lost its appeal to big companies who choose to 

outsource to countries with looser work legislations. Conducive to 

setting the basic reasons that lead American companies to offshore 

to China, a comparison of the key areas of both countries’ labor 

legislations was made. However, in order to obtain precise data, an 

example of a big multinational firm such as Apple was taken. This 

firm was of extraordinary interest for this investigation due to the 

controversy that arose from its Foxconn scandal that begun in 2012 

when various employees committed suicide due to the poor work 

conditions in the factory. In the interest of the objectiveness of the 

research, the ethical implications of Apple in China were analyzed 

based on its compliance of the laws set by The Fair Labor Standards 

Act of 1938. Besides, the main American concern when it comes 

to offshoring is the unemployment. The real influence of Apple’s 

outsourcing to China on American unemployment was analyzed. 

After research was carried out, it was concluded that Apple’s scale of 

production would be unsustainable in the United States leading many 

companies to bankruptcy. Donald Trump’s policy to lower Corporate 

Taxes was considered at the end of the investigation as a measure to 

bring companies back to the United States.
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setting a manufacturing industry in the U.S. It is 
necessary to understand its legislation.

America’s work legislation is regulated by 
The Fair Labour Standards Act (FLSA) which 
provides minimum wage, overtime pay, work 
hours and child labour protections as it is stated 
below:

Minimum wage is defined on section 6 of 
the FLSA, “employers must pay covered, 
nonexempt employees at least $7.25 an 
hour.16 However, the FLSA includes several 
subminimum wage rates. Employers may 
pay lower minimum wage rates to tipped 
employees; workers with disabilities; new 
hires under the age of 20; full-time students 
who work in retail or service establishments, 
agriculture, or institutions of higher 
education; and high school students who 
are at least 16 years of age and enrolled in a 
vocational education program”. (FLSA, 2011)

Regarding working hours, overtime pay 
applies to hours worked in excess of 40 in a 
workweek. Under Section 7, employers must pay 
covered workers at least one-and-a-half times 
their regular hourly wage for hours worked 
over 40 hours a week at a given job. Employers 
may choose to pay more than time-and-a-half 
for overtime or to pay overtime to employees 
who are exempt from overtime under the FLSA. 
(FLSA, 2011)

Besides FLSA sets minimum age requirements 
for youth employed outside of school hours in 
agricultural and nonagricultural occupations. 
“In nonagricultural occupations, the act sets a 
general minimum age for employment of 16. In 
agricultural occupations, the general minimum 
age to work is 14. Youth under 18 cannot 
be employed in mining or manufacturing, 
including in a business owned or operated by a 
parent”. (FLSA, 2011)

When it comes to firing and hiring regulations 
in the United States, employees can be classified 
in two groups:
-	 At will employees: An at will employee can 

be fired for any reason or no reason at all and 
can leave his/her job at any time without given 
notice. With the exception of terminations 
on the basis of race, gender, color, religion, 
national origin or disability. (Paywizard.org, 
2017)

-	 A just cause employee: A “just cause” employee 
can only be dismissed for not performing their 
job duties correctly or other non-arbitrary 
reasons relating to violations of workplace 
conduct or policy. (Paywizard.org, 2017)

On the other hand, China’s work legislation 
is known for being somehow loosely regulated. 
According to China Labour Bulletin, China’s 
Minimum Wage Regulations implemented by 
the Ministry of Labour and Social Security in 
March 2004, stipulate that each region should 
set its minimum wage at between 40 and 60 
percent of the local average wage. However, very 
few cities have ever reached that target. In most 
cities, the minimum wage is around 30 percent 
of the average wage, while in the capital Beijing 

One of the main fears is the loss 
of jobs in the home country 

to low paid jobs in developing 
countries; this leads to a fear 
among the workers of lower 

wages since they have to 
compete will other workers 

abroad who are willing to work 
for very low salaries USA and 
China’s offshore relationship.

2. Offshoring
Offshoring is the action of moving one or more 
parts of the chain of production, generally 
manufacturing, to other countries where the cost 
of production is lower due to a looser government 
work regulation, lower minimum wages...etc.

There are many reasons companies decide to 
perform offshore manufacturing. Firstly, every 
business owner would agree that one of the first 
steps towards a successful business is to obtain 
the lowest cost of production posible without 
sacrificing quality. One of the advantages that 
developing countries, such as China, have is 
not only the low cost or labour but the access 
to skilled employees and good equipment for 
a fraction of the cost in the company’s home 
country.

These countries are also appealing to 
companies due to the low tooling cost, in 
countries like China, the cost of injection molds 
and production fixes are roughly one fifth of the 
cost in the U.S. This factor makes these countries 
appealing to companies founded in developed 
countries.

The low cost of production allows firms to 
produce goods in very lage volumes which 
ensures that businesses will be able to meet their 
markets needs. Apart from that, China has the 
unique characteristic to scale manufacturing 
capacity rapidly in order to meet the demand 
for a product, thus, hiring employees and adding 
workshops can be done almost overnight.

Outsourcing has increased in the last decade 
and statistics show that more than 2 billion jobs 
were outsourced in 2013, with most of them 
going to China or India. 43% of the IT sector was 
outsourced, 26% of the distribution was taken 
offshore and 12% of call center jobs are found 
overseas. (https://blog.udemy.com/outsourcing-
statistics/)

Those who support free trade agree that 
offshoring decreases costs and increases 
competitiveness (Rajan and Wei 2004). 
According to them, the lower cost of production 
will eventually lead to a decrease in the price of 
the product, thus the increased demand derived 
from this will result in higher profit that could 
be invested in employee benefits. However, a 
study by McKinsey found that two thirds of those 
economic benefits spill back to the United States 
(Schroedder and Aepeal, 2003)

Besides, offshoring can create jobs in a 
developing country, building a strong economic 
base, increase domestic consumption and 
encourage imports from developed countries 
such as the USA.

Moreover, offshoring helps companies 
concentrate on their core business area and 
skilled manpower at an affordable price. 
Countries like India benefit from this kind of 
outsourcing creating employment for highly 
qualified personnel, making it the center of 
software development services industry.

However, there are also negative views on 
offshoring. One of the main fears is the loss of 
jobs in the home country to low paid jobs in 
developing countries; this leads to a fear among 
the workers of lower wages since they have to 
compete will other workers abroad who are 
willing to work for very low salaries USA and 
China’s offshore relationship.

3. USA and China offshoring deal
Due to its loose work regulations, China has 
been one of the main countries of destination for 
American companies willing to offshore their 
production. 

In order to understand the difficulties that big 
companies are put through when it comes to 

https://blog.udemy.com/outsourcing-statistics/
https://blog.udemy.com/outsourcing-statistics/
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others that can result in significant cost savings. 
(Investopedia, 2017)

Apple hired Foxconn to manufacture its 
iPhones. Foxconn is a multinational corporation 
form Taiwan headquartered in New Taipei City. 
It is the world’s largest electronics manufacturer 
and one of the most important (the third 
worldwide ) by revenue. Some of the products 
that the company manufactures are designed 
by some technology leading brands such a 
BlackBerry, Apple, Kindle, PlayStation, Xbox, 
Nokia and Wii U. (Hoovers.com, 2017)

Foxconn has about 230,000 employees and 
many of them work six days a week spending 
up to 12 hours in the plant. Besides, a quarter 
of the employees live in Foxconn campus which 
makes them easily approachable for Apple’s 
urgent requests, providing a higher speed and 
flexibility than any other American plant could 
have. (Bradsher, 2017)

This firm, Foxconn has recently been involved 
in controversies relating to the relation with 
employees in China. Some examples of these 
cases would be the suicide threat of 150 Foxconn 
employees in January 2012 due to the bad 
management of the firm; or the suicide of a 
young employee after a month working in the 
manufacturing plant. 

4.1. Working conditions in Foxconn
Not many people would argue that offshoring 
helps create employment in the host country. 
However, at what cost? Foxconn has been 
suspicious for violating labour rights for many 
years. According to an article published by 
Facing Finance: “People work excessive hours 
with no compensation for over time, these long 
work hours force people to sleep in the factories. 
Besides, up to twenty-four workers live in the 
same room and if targets are not met, lunch 

breaks are cancelled. Most surprisingly, workers 
are only allowed to visit their families once a 
year.’’ (Facing-finance.org, 2017)

 One of Foxconn’s biggest problem is that 
workers are often exposed to harmful substances 
without being informed causing respiratory 
problems for the workers and causing water 
and air pollution in surrounding areas. (Facing-
finance.org, 2017)

4.2 Violation of basic labor rights due to Apple’s 
unkept promises.
“Worker safety and well-being are our top 
priorities. We set very high standards, conduct 
rigorous training for managers and workers, 
and have external auditors regularly visiting 
our facilities to find areas for improvement” 
(BBC News, 2017) This was Apple’s statement 
regarding Foxconn’s scandal. In response to 
the criticism towards the firm, Apple released a 
serious of basic standards of employee treatment. 

However, BBC Panorama’s reporters, found 
out that most of these standards were not being 
met in Foxconn manufacturing plants. None of 

Companies are 
now attracted to places 
that reduce their cost of 

production and leave enough 
capital for innovation, leading to 

outsourcing of 
the manufacturing part 

of their chain of 
production. 

it is as low as 24 percent. (Current exchange rate 
1 Chinese Yuan= 0, 15 $ (China Labor Bulletin, 
2017)
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Diagram 1. Average and minimum wages in selected Chinese cities. 
(China Labor Bulletin, 2017)

Regarding working hours, the standard 
workweek in China is 40 hours per week. 
According to the Labour Law article 44, overtime 
will be paid for any work exceeding the standard 
working hours. Extra hours shall not exceed 36 
hours per month. (ilo.org, 2017)

Controversy occurred, when Labour Law 
and the contract Law provide provision for the 
obligations and rights of employees and employers 
in China. Both Laws require an employment 
contract to be in writing. The PCR Labour 
Contract Law permits employer to terminate a 
contract with no notice of compensation if:
1.	The employee breaches the employer’s rules 

and regulations. (China.org.cn, 2017)
2.	The employee has established an employment 

relationship with another employer that 
materially impact the completion of his/her 
tasks. (China.org.cn, 2017)

3.	The employee uses deception or coercion or 
takes advantage of the employer’s difficulties. 
(China.org.cn, 2017)

However, despite these safe wards, many 
workers such as those in the manufacturing 
industry are forced to work overtime or are not 
fully compensated for overtime work. Besides, 
payment arrears are one of China’s biggest 
source of dispute since some workers have gone 
without a salary for a period of time of over six 
months. (China Labor Bulletin, 2017)

In order to truly analyse the work conditions in 
China, an investigation on Foxconn case which 
drew attention to this issue four years ago and it’s 
repercussion on China´s manufacturing industry 
will be carried out.

4. Foxconn: ‘The suicide factory’
The American brand Apple is the world’s largest 
information technology company by revenue, 
the world’s largest technology company by 
total assets and the world’s second-largest 
mobile phone manufacturer. Its founder, Steve 
Jobs, once boasted that all their products were 
made in America. “Indeed, not too long ago, 
Apple employed thousands of Americans to 
manufacture its products in places like Texas, 
Colorado and California.” (Dent.S, 2015)

If there was a time where companies felt like 
they owed their country to keep their production 
within its borders no matter if it was not the 
best option financially speaking, it is long gone. 
Companies are now attracted to places that reduce 
their cost of production and leave enough capital 
for innovation, leading to outsourcing of the 
manufacturing part of their chain of production. 

In terms of business activities, outsourcing 
is the act of establishing certain portions of the 
business functions, such as manufacturing or 
call centers in other countries. This is usually 
done to take advantage of more favorable 
conditions in a foreign country, such as lower 
wage requirements or looser regulations among 
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5. Comparison of China’s and USA’s 
work legislation
As it had been said before, outsourcing is generally 
motivated by more favorable conditions in the 
destination country. The labour cost plays an 
important role when a company is considering 
outsourcing its manufacturing part of the chain 
of production. China’s labour legislation differs 
widely from that in the U.S since it has just begun 
to adopt a market-oriented economy, however, 
there are some aspects in which China’s 
legislation protects its workers better than the 
U.S. According to a study carried out by Baogang 
Guo named “ China’s Labor Standards: Myths 
and Reality” (Guo, 2016) the main differences 
between both countries are the listed below.

Although Chinese regulations may look 
good on paper, the reality is in some cases far 

from theory. In the case of minimum wages; 
although China’s have increased up to sixteen 
times in the last twenty years, it’s still far from 
the U.S minimum wage as it can be seen in 
table 2.

As it can be seen in Table 2, the minimum wage 
in the United States lies at 7.25$ per hour whereas 
in China it is set at 0.80$ per hour. Besides, 
according to the Congressional Research Services 
(CRS), China’s average manufacturing wages is 
at about 0.25$ per hour, about one fiftieth of the 
total compensation of manufacturing jobs in the 
U.S. (M. Morrison, 2015)

An article published in the New York Times: 
‘’Apple, America and a squeezed middle class’’ it 
was mentioned that big companies need to move 
to countries that leave enough profit left for 

Table 2. Minimum wages around the world. (Boesler, 2017)

the reporters were asked to do additional hours 
but they were forced to do them as well as unpaid 
meetings before and after work. Besides, while 
Apple referred to dormitory overcrowding as 
an issue that had already been resolved, one 
of the reporters was housed in a dormitory 
with other twelve workers. Additionally, Apple 
responded to BBC Panorama’s claim of workers 
falling sleep due to exhaustion by turning to the 
common practice of workers of napping in their 
workplace. (BBC News, 2017)

If we take into account the ILO Declaration 
on Fundamental Principles and Rights at Work, 
adopted by the International labour conference 
at its eighty-sixth Session, Geneva, 18 June 1998 
(Annex revised 15 June 2010), which “enjoys 
universal support and acknowledgement in 
promoting Fundamental Rights at work”, Apple 
has violated two of the fundamental labour 
rights. Including: 
1.	The elimination of all forms of forced or 

compulsory labour. According to The Forced 

Labour Convention (No.29), “forced labour 
is defined as any work or service which is 
exacted from any person under the menace 
of any penalty and for which the person has 
not offered him or herself voluntarily” as it is 
the case in Foxconn plants and overtime work 
hours. (ilo.org, 2017)

2.	The abolition of all forms of child labour. 
According to the ILO Minimum Age 
convention, 1973 (No.138) and the ILO 
Worst Forms of Child Labour Convention 
(No. 182) “member states of the ILO must 
eliminate all forms of slavery such as work 
which by its nature or the circumstances it 
is carried out, is likely to harm the health, 
safety or morals of children’’. (ilo.org, 2017) 
This would be the case of the small number 
of children that have been found working in 
Foxconn under harmful conditions such as 
exposure to toxic substances, overcrowding 
in dormitories and extremely long shifts of 
up to thirteen hours that lead to exhaustion. 
(Garside, 2017)

ITEMS CHINA U.S.

Health Insurance
• Urban-based public insurance scheme to 
cover all employees

• No public insurance program for employees

Overtime pays

• 1 1/2 for over 44 hours per week • 1 1/2 for beyond 40 hours

• 2 times for weekends • none

• 3 times for national holidays • none

Maternity Leave

• Paid leave for at least 3 months
• Unpaid leave for up to 12
months

• A half hour breast feeding time, up to twice 
during working hours

• none

Holidays and vacations
• At least 16 days • 5-6 days

• Paid vacation not implemented • Paid vacation 2-5 weeks

Employment involvement
• Worker’s Congress for state-enterprises, but 
not required for private enterprises

• Consultation with trade union 
representatives

Labor 
disputes

• No right to strike • Right to strike after a cooling period

• Mandatory arbitration before taking legal 
actions

• Voluntary arbitration before taking legal 
actions

Wages
• Minimum wage law • Minimum wage law

• Increased 16 times in the last two decades • Increased very slowly

Table 1. Comparison of some key areas of Chinese and American labour legislation.



Página 60	 To what extend is the U.S.A Labor Legislation influencing Apple’s...	 Mejores monografías de Bachillerato Internacional	 OrTj7                          OrTj7	 Mejores monografías de Bachillerato Internacional	 Adriana Nicole Cassinelli Fernández	 Página 61                          

7. Controversy on the impact on USA’s 
economy.
 According to the United States balance of trade: 
“Imports declined 0.8 percent while exports rose 
1.9 percent to the highest level since September 
2015. The trade gap in the United States widened 
to USD 44.5 billion in June of 2016 from a 
downwardly revised USD 40.96 billion deficit in 
the previous month.” (Tradingeconomics.com, 
2017)

A trade deficit is an economic measure of a 
negative balance of trade in which a country’s 
imports exceeds its exports. A trade deficit 
represents an outflow of domestic currency to 
foreign markets. (Investopedia, 2017) During 
Donald Trump’s presidential campaign in 2016, 
manufacturing companies have been widely 
criticized since the current president of the United 
States accuses China for being responsible of 
more than half of the U.S.A’s trade deficit. (BBC 
News, 2017)

Besides, according to Bernie Sanders a big 
fraction of the American unemployment lies on 
Hillary Clinton “voting for virtually every trade 
agreement that has cost the workers of this 
country (the U.S.A) millions of jobs” (Politifact, 
2017)

 Therefore, companies such as Apple, have 
been exposed to criticism for outsourcing they’re 
manufacturing part of the chain of production. 
Apple has been accused of not helping reduce 
unemployment in the U.S.A. 

Nevertheless, it should be taken into account 
that Apple’s relocation of iPhone manufacturing 
in the U.S would limit Apple’s resources when 
it comes to high quality machinery or high paid 
engineers. According to the Economic Policy 
institute, America has lost nearly one-third of 
its manufacturing jobs since China entered 
the WTO. (Economic Policy Institute, 2017) 

However, according to Forbes’ article titled ‘’the 
real reason the U.S doesn’t’t make iPhones: we 
wouldn’t’t want to’’, counting the number of jobs 
lost to China’s manufacturing industry would 
be missing the point. Because it should also 
be taken into consideration that during those 
years, 4 million jobs were created in the service 
sector; meaning that the manufacturing sector 
in the United States has been substituted for 
a higher quality type of employment. (Forbes.
com, 2017)

8. Evaluation
Throughout the investigation, the United 
States’ role on big brands’ outsourcing of the 
manufacturing chain of production has been 
analyzed.

The placement of the complete chain of 
production of big companies such as Apple in the 
United States would be completely unsustainable 
and would probably lead these companies to 
bankruptcy. This is due to the extremely high 
corporate taxes companies are forced to pay in 
the United States, the fact that the U.S.A holds 
that seventh highest minimum wage worldwide 

It is true that currently Apple is 
not a big job generator for the 

U.S.A economy since it roughly 
has 40,000 American workers 
compared to the 230,000 that it 

has in Foxconn. In order to meet 
demand for its products, Apple 
needs a much larger workforce 
that it would be able to afford in 
a country that holds the seventh 

highest minimum wage worldwide.  

innovation, something that would be imposible 
with the U.S labour legislation. (Bradsher. C, 
2017)

Apart from minimum wages, work legislation 
varies widely when comparing China to the U.S 
in terms of hiring and firing conditions.

Hiring and firing conditions are loosely 
regulated in China, up to the point where they 
had become almost non-existent during 2010. 
According to Jennifer Rigoni (Apple’s worldwide 
demand manager until 2010), “3,000 workers 
could be hired overnight and convinced to live 
in dorms”, a concept inconceivable in the U.S. 
(CNET, 2017)

6. Arguments for Apple’s 
manufacturing offshoring
Due to the differences among the United States’ 
and China’s labour regulations it could be 
concluded that iPhone manufacturing is not 
carried out in Apple’s country of origin, simply 
because it would be unsustainable. 

Apart from the ethical controversies that can 
emerge from Apple’s role in Foxconn’s scandal, 
it is only right to say that due to a series of 
reasons explained below, it would be imposible 
for Apple to bring those jobs back to the United 
States. 

Firstly, it is true that currently Apple is not a 
big job generator for the U.S.A economy since it 
roughly has 40,000 American workers compared 
to the 230,000 that it has in Foxconn. In order 
to meet demand for its products, Apple needs a 
much larger workforce that it would be able to 
afford in a country that holds the seventh highest 
minimum wage worldwide (7.25$). Therefore, if 
Apple were to set the same manufacturing plant 
in the US their labour cost would increase 25 
million dollars. To understand the extent of the 

difference of cost of production, it would wipe out 
Apple’s 2010 profit of 14 million dollars. (Forbes.
com, 2017)

Besides, it is of great importance to mention 
that the United States is the holder of the third 
highest corporate tax rate worldwide at a 39%. 
(Meyer, 2017) Therefore, in an article published 
on National Review Donald Trump stated:  “There 
is no way you can stop [inversions] really other 
than lowering the taxes because right now... It is 
prohibitive to bring that money in. They’d have 
to pay so much, they’d have to be fools to bring it 
in.” (National Review, 2017)

Another added cost if the Apple were to set 
its assembling assets in the U.S.A would be the 
cost of transport of raw materials. It is important 
to understand that China holds a large fraction 
of crucial materials for iPhone assembling 
manufacturing factories and therefore, 
assembling iPhones in Foxconn provides a higher 
effectiveness to the company. (Kakaes, 2017) 
Logic goes against having to import those goods 
to the U.S in order to manufacture iPhones, when 
the cost and the time taken to assemble them in 
China is much shorter due to the closeness to 
other manufacturing factories. 

The production speed the company is going 
after is closely linked as well to the flexibility 
provided by the loose employment regulations in 
China’s manufacturing industry regarding hiring 
and firing conditions. As it was mentioned when 
comparing both countries’ labour legislations 
“3,000 workers could be hired overnight and 
convinced to live in dorms”. This ease to fire 
and hire provided by these countries is fairly 
appealing to big companies when compared 
to the tedious firing and hiring policies in their 
countries of origin.
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Until these 
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effective, countries like 
China will still be the holders 
of most of the manufacturing 

jobs of American big brands due 
to their lower taxes and lower 
costs of production that come 

with their looser labor 
legislations.
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1. introduction
A set of tobacco laws and regulations have 
been set in several countries around the world, 
leaving companies with few alternatives and 
possibilities towards their market strategies. 
One of the companies affected by this is British 
American Tobacco. This is the relevance for 
analyzing if they adapted their policies and 
strategies towards the new regulations, whether 
they are successful and how they manage to do 
so. Also, if they should take any further steps and 
how they operate to generate profit and continue 
be one the leading tobacco multinationals in the 
world.

The general negative perspective on smoking, 
proves how amazing it is that companies like BAT 
manage to overcome their threats and construct 
a profitable business despite their enormous 
costs. For this reason, this essay will explore if 
and how BAT can dodge these laws and taxes 
and still be successful.

There are many aspects and reasons why a 
company is successful, especially a company the 
size of BAT. This means there are many things 
to analyze; such as their marketing standards, 
external threats, elasticity of demand, corporate 
social responsibility, total costs, total revenue, 
profit, or any external information that might 
have an influence on the performance of the 
company. The aim is to find out the reasons 
for BAT’s success and how external factors are 
influencing their performance.

Taking the above factors into account, the 
following research question was proposed: Is 
British American Tobacco’s strategy successful 
considering the significant amount of external 
social, political and economic threats?

2. British American Tobacco. (BAT)
British American Tobacco PLC is an international 
Public Limited tobacco company with more than 
200 brands and sold in more than 200 markets. 
However, their five leading brands or Global 
Drive Brands (GDB’s) are Dunhill, Kent, Lucky 
Strike, Pall Mall and Rothmans. These brands 
play a fundamental role in their growth strategy 
and account for 45% of all the cigarettes they sell.1

BAT sold over 663 billion cigarettes, in more 
than 200 markets around the world in 2015.2

 

They operate in four regions: Americas, Asia-
Pacific; Eastern Europe, the Middle East and 
Africa; and Western Europe.3

British American Tobacco produces different 
types of products such as regular cigarettes, 
Fine Cuts and E-cigarettes. Their production is 
distributed along 44 factories in 41 countries. Apart 
from the tobacco leaf, BAT purchases different 
goods from various suppliers all over the world.

3. PEST Analysis
A brief STEEPLE analysis will be carried 
out to analyze the external factors affecting 
BAT’s management, objectives and strategies 
concerning Political, Economic, Social and 
Technological Factors. For the purpose of this 
essay and its internal association with areas such 
as Corporate Social Responsibility (CSR), extra 
information with regards to Economic, Social, 
Legal and Ethical factors will be added after the 
analysis.

1
  BAT. (n.d.). BAT pic Annual Report 2007 - Our Global Drive 

Brands. Retrieved October 6, 2016, from http://www.bat.com/
groupfs/sites/BAT_7AWFS6.nsf/vwPagesWebLive/D07B-
5NPH7opendocument

2
 UK bat.com 2014 - Our brands. Retrieved June 2, 2016, from 

http://www.bat.com/brands 

3
   UK bat.com 2014 - Who we are. Retrieved June 2, 2016, 

from http://www.bat.com/group/sites/uk_9d9kcy.nsf/
vwPagesWebLive/D052ADCY
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British American Tobacco is one of the leading tobacco multinationals 
in the world. Their performance is apparently extremely positive, 
however, nowadays, the tobacco industry has to deal with many 
factors that are not under direct control of the business. The reason 
for this investigation is to find out to what extent BAT is socially 
responsible and at the same time if they are successfully overcoming 
these external threats and maintain a leading position in the market.

In order to do so, a brief PEST analysis was carried out to detect BAT’s 
main external factors affecting the business objectives. Then the 
essay goes into the Corporate Social Responsibility section through 
investigations and using different sources and reports to see if BAT is 
acting responsibly.

The main political and economic factors affecting BAT are government 
taxations, duties and regulations, so a deep investigation on tobacco’s 
Price Elasticity of Demand was made to observe what causes the increase 
in the price of tobacco, if the increase in the price triggers a decrease 
in the number of smokers, the difference in Elasticity of Demand in 
different age groups and the effect it might be having in BAT.

The possibilities BAT has for development are also explored with the 
use of an Ansoff and SWOT matrix, as well as the many advantages 
development could have in overcoming some of their external threats.

Profitability ratios are calculated at the end, to observe if despite the 
increase in external threats, BAT is able to maintain a solid economic 
position and manage the company successfully.

Finally, it can be concluded that BAT is effectively managing the 
complex social, political and economic issues affecting the whole 
industry and is acting responsibly enough to cause a positive image 
despite the unseen strategies they use such as indirectly targeting 
young smokers.
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human rights and the enormous environmental 
impact the company has, are matters that BAT 
must look into in more detail. BAT claims that 
the key to the sustainability of their business is 
in operating with integrity and responsibility. 
To the eyes of the consumer, BAT is taking CSR 
very seriously as a part of the ethics of their 
company. However, many corporations and 
organizations such as the ASH

9
 claim that the 

whole CSR program in BAT is only commercially 
driven, and that their primary role is to become 
economically successful. This is certainly one 
of their prior objectives, but according to BAT 
their official long-term aims include delivering 
their commitments to society, sustainability, 
champion informed consumer choice, etc. The 
fact that the company is receiving so many 
awards for responsibility is not a coincidence, 
but that does not mean that BAT is not using CSR 
as a marketing strategy to make consumers feel 
better about themselves, despite the harm they 
are causing themselves. It can be put into two 
different perspectives: a profit-driven perspective 
and a responsible and sustainable perspective to 
observe what BAT wants to achieve and if they 
are doing it the right way. To do this, the long list 
of inconvenient factors affecting their decisions 
must be taken into account. These factors include 
government laws and regulations, taxations, 
health awareness or any pressure groups trying 
to change the company’s strategies.

British American Tobacco’s marketing strategy 
is clearly tilted towards responsibility. The 
tobacco industry is a very complex sector in 
which to develop marketing strategies.

Laws and government regulations force 
companies like BAT to design a very specific 
marketing strategy with complicated marketing 
standards. For this reason, BAT’s marketing 
is driven by their International Marketing 

9
 Action on Smoking and Health (ASH), Christian Aid, and 

Friends of the Earth, L. Rimmer. (2005). BAT in its own 
words. 01-39. Retrieved October 5, 2016, from https://www.
foe.co.uk/sites/default/files/downloads/bat2005.pdf

Principals
10

. The most important marketing 
principals within this document mention that 
BAT will not mislead others regarding the risks 
of smoking, they will not try to influence the 
consumer’s decision about whether or not to 
smoke. They want to make sure that it is always 
clear to their consumers that their advertising 
originates from a tobacco company and that it 
is intended to promote the sale of their tobacco 
brands and that they will only market their 
product to adult smokers. However, most tobacco 
companies assure that their marketing is only 
aimed towards adult smokers and is not directed 
towards young people. Nevertheless, according 
to a research made by the Tobacco Atlas in 
2012, marketing in the tobacco industry has a 
big influence on the smoking behavior of young 
people. This same research reassures that one-
third of young people’s experimentation with 
the world of smoking occurs because of their 
exposure to tobacco advertising, promotion, and 
marketing. Also, 78% of the people aged from 13 
to 15 years old report regular exposure to tobacco 
marketing worldwide

11
. This information slightly 

contradicts with the marketing standards that 
are set by British American Tobacco. If it is not 
their intention to influence young people or non-
smokers, then BAT should probably do something 
more than just include their hypothetical 
intentions in their Marketing Standards. Young 
smokers are not only influenced by BAT of 
course, but considering that we are talking about 
one of the largest tobacco corporations in the 
world, it is hard to believe. Even if referring to 
the tobacco industry on a whole, it is known 
that the initiatives to prevent young people from 
smoking are usually counter-productive, they 
make children see smoking as an adult activity 
and therefore encourage young people to aspire 
to it.

One of the reasons why the company is taking 
responsibility for their policies is because of 

10
 British American Tobacco. (2016). 2015 British American 

Tobacco’s International Marketing Principles. Retrieved from 
http://www.bat.com/group/sites/uk_9d9kcy.nsf/vwPagesWe-
bLive/D09EBFUZ/SFILE/medMD9ZXJ29.pdf7openele ment

11
 Eriksen, M., Schluger, N., Islami, F., Drope, J., & Mackay, J. 

(2015). The Tobacco Atlas. ATLANTA: American Cancer So-
ciety and the World Lung Foundation.

3.1 Political
British American Tobacco, along with all 
companies and manufacturers within the tobacco 
industry are influenced by the constant control 
of governments through taxes, duty charges or 
regulations in relation to tobacco marketing, 
advertising or any reference to what makes up a 
cigarette or any kind of tobacco ingredient.

4
 BAT 

is obligated to hire lawyers or experts on this kind 
of legal matter to solve any problem the company 
might encounter in regards to CSR, marketing 
or any problem with stakeholders. During this 
essay the repercussion that the political factors 
have on BAT will be further analyzed.

3.2 Economic
Taxes in the tobacco industry have increased 
with inflation, resulting in higher prices in 
virtually the whole world, but to what extent 
is the increase in price due to government 
taxations and duties? The increase in taxes has 
led to a major price war between firms in the 
industry that will be further analyzed during 
the essay. The tobacco industry and mainly BAT 
makes an incredible contribution to the world 
economy and an incredible amount of people 
around the world are employed by companies in 
the industry.

55

3.3 Social
Health awareness among smokers has 
increased, causing a decrease in the number of 
smokers. BAT is supposedly aware of the risks 
involved and the social impact their products 
have. Their progress is shown in their Marketing 
Principles, conferences andpublications. They 
have to operate and manage the company with 
the public health-hazardousness message on 
packets imposed by governments, as well as 

4
 Action on Smoking and Health (ASH), Christian Aid, and 

Friends of the Earth, L. Rimmer. (2005). BAT in its own 
words. 01-39. Retrieved October 5, 2016, from https://www.
foe.co.uk/sites/default/files/downloads/bat2005.pdf

5
 Nassar, H, & Metwally, M. M. (1999). Evaluating the impact 

of tobacco control policies on employment in Egypt. Geneva, 
Switzerland: World Health.

governments’ ban on smoking in public places or 
any kind of public advertising.

6
 The CSR section 

is a crucial and delicate section for BAT that will 
be explored further on.

3.4 Technological
Improvement and advances in technology are 
making the cigarette manufacture process  
completely automatic and handled by machines, 
even packaging is automatically produced. 
British American Tobacco in particular is 
investing and focusing on innovation as well 
as technological progress, providing state-of-
the-art ideas beneficial for production. For the 
cultivation area of the company, BAT has also 
adapted and developed new farming methods as 
well as entering the new market of E-cigarettes 
that somehow encourage a healthier way of 
smoking.

7

4. Corporate Social Responsibility.
BAT is the second largest tobacco corporation in 
the world and makes billions in profit every year. 
However, approximately 5 million people die 
from tobacco-related diseases every year.

8
 British 

American Tobacco’s 200 cigarette brands could 
be the cause of three-quarters of a million deaths. 
Still, BAT claims on their website, speeches, and 
reports, that they have an excellent behavior, 
integrity, and corporate social responsibility.

BAT is still winning awards for social reports 
and has a great reputation regarding ethics and 
sustainability. Nevertheless, the firm has not yet 
managed to overcome the main issues concerning 
such a complex and unhealthy industry. Health, 

6
 WHO. (2004). Tobacco industry and corporate responsibility... 

an inherent contradiction. Retrieved October 3. 2016, from 
http://www.who.int/tobacco/communications/CSR report.pdf 

7
 UK bat.com 2014 - Research and Development. Retrieved 

December 18,2016, from http://www.bat.com/r&d

8
 WorldLungFdn (n.d.). Smoking’s Death Toll. Retrieved De-

cember 22, 2016, from http://www.tobaccoatlas.org/topic/
smokings-death-toll/
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Ireland of -3.6 which cannot be explained only 
by the reduced levels of smoking and therefore 
must include the consumption of non-taxed 
cigarettes. Ireland is also the first country in 
Europe to try to pass a law banning the sale of 
branded tobacco packets. BAT manifested their 
opinion, saying that they were “disappointed” 
that the Irish Cabinet had approved the draft bill 
and that “There is no credible evidence that plain 
packaging will work in terms of stopping children 
taking up smoking or encouraging current 
smokers to quit,” “Instead, Minister Reilly’s plain 
packaging bill will simply play into the hands 
of the criminals who are ready and waiting to 
supply people, regardless of their age, with cheap 
tobacco products.”

16
 (BBC, 2014). This is a clear 

statement that shows the drastic consequences 
this would have for BAT’s marketing and as a 
firm whose intention is to be a brand recognized 
for their quality. This would also be a reason 
for a change in their marketing strategy. On the 
other hand, in countries where it is the other 
way around and taxation is low, BAT is more 
successful than in countries like Ireland. Despite 
the fact that tax raise is the principal reason 
for the change in tobacco prices, and tobacco 
companies blame government policies for the 
increase in prices, according to an investigation 
made by Gilmore in 2014, in the case of Great 
Britain, actually 48% of the price increase is due 
to price increases within the industry massively 
increasing the profit margins for companies like 
BAT and taking advantage of the excuse of the 
government being the only responsible for the 
increase in price.

17

Price elasticity of demand varies within 
population groups. The data results obtained by 
several investigations support British American 
Tobacco’s marketing standards regarding the 
protection of youth smokers. Tax increase in 
the price of tobacco, or the increase in price in 
general, has been proven to decrease the number 
of smokers, moreover, the elasticity of demand 

16 
Cigarette packaging: Republic of Ireland bid to ban branded 

tobacco. (2014, June 10). BBC. Retrieved September 2, 2016, 
from http://www.bbc.com/news/world-europe-27781825

17
 Gilmore, A. B., & Reed, H. (2013). The truth about cigarette 

price increases in Britain: Table 1. Tobacco Control Tob Con-
trol, 23(E1). doi:10.1136/tobaccocontrol-2013-051048

of youth smokers range from -0.9 and -1.5 
according to the US Surgeon General’s review 
of the literature published in 1994, which is 
approximately three times the level of elasticity 
of adult cigarette demand.

18
 Throughout more 

recent studies, like the one published by Gallet 
and List which showed -1.43 for teenagers 
-0.76

19
 for young adults and -0.32 for adults 

or the study made on the effect prices had on 
youth smokers by the International Agency for 
Research on Cancer came to the conclusion 
that the elasticity of demand in teenagers was 
between -0.5 and -1.2

20
. This data confirms that 

the elasticity of demand on teenagers is not as 
strong as it is in adult smokers, what this means 
is that BAT’s policies and price increase for profit, 
along with the governments regulations and 
taxations are collaborating for the prevention 
of the use of tobacco products in teenagers but 
are not completely making the product elastic. 
BAT increasing the price leads to less young 
smokers but the ones that are still consuming 
are spending more money, leaving BAT with 
a smaller loss if considering the possibility of 
putting responsibility as a priority.

4. Development
After observing the complexity of the industry, 
it is important to know how BAT is succeeding 
or what changes it needs to do to overcome 
governments laws and regulations as well as the 
decrease in elasticity of demand.

A SWOT matrix will be used in a view to 
understanding BAT’s strengths, weaknesses, 
opportunities and threats and to observe the 
possibilities for further development.

18
 Preventing Tobacco Use among Youth and young Adults: A 

Report of the Surgeon General. (1994). PsycEXTRA Dataset. 
doi:10.1037/e603152012-001 19

19
 Gallet, C. A., & List, J. A. (2003). Cigarette demand: A me-

ta-analysis of elasticities. Health Econ. Health Economics, 
12(10), 821-835. doi:10.1002/hec.765 20

20
 Chaloupka, F. J., Straif, K., & Leon, M. E. (2010). Effecti-

veness of tax and price policies in tobacco control. Tobacco 
Control, 20(3), 235-238. doi:10.1136/tc.2010.039982

the international laws set in different countries 
around the world. BAT, on the other hand, is 
using the right strategy to adapt to local laws. 
Their International Marketing Principals are 
applied to every single country in which BAT 
operates, no matter what laws are being applied 
in that country. In some cases, the Marketing 
Principals are even stricter than the regulations, 
so consequently, they ask the local government 
to try to implement some of these principals into 
local laws. But if BAT is not aiming marketing 
towards young smokers, or is not trying to 
influence smoking, then how is BAT still selling 
663 billion cigarettes every year and making a 
profit of £4,557 million in 2015? It takes very 
precise marketing to keep selling cigarettes the 
way BAT is. There are some things that BAT just 
cannot share publicly. A lot of long-term smokers, 
die middle-aged, so the tobacco industry is 
in constant need of new young costumers, 
otherwise, where would the money be coming 
from? According to Action on Smoking and Health 
in its publication “BAT in its own words”, BAT’s 
CSR section on page 30 describes how BAT is 
initiating youth-marketing initiatives and youth 
prevention programs. Nevertheless, for BAT and 
the rest of the industry, the programs designated 
towards the prevention of young people smoking 
also have a different appeal because of their 
potential to prevent regulations. This means 
that this type of programs could prevent further 
regulations on the tobacco industry and are 
therefore beneficial for the company.

12

3. Price elasticity of demand
Price elasticity of demand is a key factor affecting 
BAT as well as the tobacco industry in general. 
This phenomenon is a crucial block in the 
economy. The increase or decrease in the price 
of a product decreases or increases the demand 
for that same product. There are different types 
of Elasticity of demand; it can be Elastic, which is 
when the percentage change in demand is bigger 
than the percentage change in price. If a company 

12 
Action on Smoking and Health (ASH), Christian Aid, and 

Friends of the Earth, L. Rimmer. (2005). BAT in its own 
words. 01-39. Retrieved October 5, 2016, from https://www.
foe.co.uk/sites/default/files/downloads/bat2005.pdf.

was to face elasticity of demand, it could lower the 
price, gain demand and increase their revenue 
in sales. Or it can be Inelastic, which occurs 
when the percentage change in demand is lower 
than the percentage change in price. When a 
company goes through elasticity of demand, they 
can raise the price and not lose much demand, 
but increase their revenue in sales. Nevertheless, 
this cannot happen continuously, because if the 
price continues to rise, the demand will start to 
change into more elastic. Elasticity can also be 
Unit Elastic, the percentage change in demand is 
the same and opposite to the percentage change 
in price; therefore, any change in price will lead 
to an equal change in demand. The revenue in 
their sales will remain constant.

13

The demand for tobacco products is not as 
elastic as a lot of other consumer products, 
however, there is research

14
 that demonstrates 

that the increase in the price of tobacco influences 
the decrease in the percentage of people smoking 
and the amount of tobacco-related products sold 
and consumed. The percentage of smokers is 
reduced because tax increase demotivates non-
smokers from starting to smoke, motivates current 
smokers to quit and force past-users not to start 
smoking again. This is a huge issue concerning 
BAT. Governments and their laws are probably 
BAT’s worst enemy and the biggest fact forcing 
them to change their strategies and policies. 
The perfect example is Ireland. Ireland is one 
of the principle nations fighting against tobacco 
consumption. Its’ consumption has decreased 
since 2002 because of the influence of cigarette 
taxes, which are a key source of revenue for the 
Irish Exchequer. According to the report made 
by the Revenue Commissioners

15
, the increase in 

cigarette prices will lead to a lower consumption 
of taxed cigarettes. The report also includes the 
extremely high price elasticity of demand in 

13
 Stimpson, P., & Smith, A. (n.d.). Business and management 

for the IB Diploma. Cambridge University Press.

14
 The World Bank. (1999). Curbing the epidemic: Govern-

ments and the economics of tobacco control. Tobacco Control, 
8(2), 196-201. doi:10.1136/tc.8.2.196

15
 Walsh, K., & Reidy, P. (2011, February). Economics of To-

bacco: Modelling the Market for Cigarettes in Ireland. SSRN 
Electronic Journal SSRN Journal. doi:10.2139/ssrn.l80669
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If we consider BAT’s strengths, weaknesses, 
opportunities and threats the best ways to 
approach development is via market penetration 
through inorganic growth and the acquisition 
of one of BAT’s main competitors such as Altria 
Group or Phillip Morris International that 
would put BAT in a market leading position 
with a stronger role and a larger influence on 
the implementation of government policies 
and taxations. Market penetration can also 
include putting a greater focus into their GDB’ 
s, making these brands more popular or as BAT 
is already doing, increasing the product mix to 
raise the brand’s popularity within the younger 
population.

BAT can also progress through product 
development, through organic growth, 
increasing output and internal sales through a 
greater focus on E-cigarettes or any other kind of 
new generation vapor products. This could have 
an important influence on the social aspects of 
the company, giving them a more responsible 
image. Some of these measures are already being 
applied by BAT. Measures like the ones presented 
would in some cases evading the increase of 
tax and duties in tobacco products and offer a 
path for development for BAT to continue their 
successful progress.

5. Profitability ratios
Gross profit margin and Net profit margin ratios 
will be used to assess how successful British 
American Tobacco’s management has been at 
converting sales revenue into gross profit and 
net profit.23 Information from BAT’s income 
statement24 and their own generated graphs 
and ratios will be used. This will measure the 
performance of the company and its management 
team and if they have managed to overcome the 
increase in government taxations, the reduction 
in youth smokers and adult smokers as well as 
the forced increase in their products price.

23
 Stimpson, P., & Smith, A. Business and management for the 

IB Diploma. Cambridge University Press.

24
 British American Tobacco PLC (ADR). Google Finance, 

(n.d.). Retrieved October 3, 2016, from https://www.google.
com/finance?q=NYSE%3APM&%3Bfstype=ii 25

TABLE 1.1 GROSS PROFIT MARGIN. (GPM)

YEAR GROSS PROFIT 
(GBP 000)

SALES REVENUE 
(GBP 000)

GROSS PROFIT 
MARGIN

2012 11,878.00 15,190.00 78.2%

2013 12,017.00 15,260.00 78.7%

2014 10,941.00 13,971.00 78.3%

2015 10,071.00 13,104.00 76.9%

If looking at Gross profit margin, the results 
are extremely positive and incredibly superior 
to other companies within the Tobacco Industry 
such as Phillip Morris International where their 
highest GPM was 66%25 between those years 
or Altria Group with their highest GPM being 
43.7%26. During the years 2012, 2013 and 2014 
the results were relatively similar with no bigger 
difference than (±0.5%) between one year and 
another. However, it is important to notice the 
significant decrease in both Gross Profit and 
Sales revenue in the year 2014, that fell even 
more in the year 2015. Despite the decrease in 
revenue in the year 2014, there was no major 
change in Gross Profit Margin. On the other 
hand, Gross Profit Margin decreased by 1.4% in 
2015. This may have been due to an increase in 
the COGS such as an increase in the local farms 
where BAT gets their raw materials from or the 
unlikely case that BAT decreased their prices 
during the last year. Nevertheless, the decline in 
GPM is still relatively small, and this change is 
not significant enough to consider a deterioration 
in the company’s management.

25
 Philip Morris International Inc. Google Finance, (n.d.). Re-

trieved October 3, 2016, from https://www.google.com/financ
e?q=NYSE%3APM&%3Bfstype=ii

26
  Altria Group Inc. Google Finance, (n.d.). Retrieved Octo-

ber 3,2016, from https://www.google.com/finance?fstype=ii&
%3Bq=NYSE%3AMO

SWOT MATRIX

BAT has several possibilities for development considering the previous factors included in the SWOT 
matrix. An Ansoff Matrix will be used to show the degree of risk of the four different growth strategies 
and to present different strategies that BAT can use for growth.

2122

21
 Stimpson, P., & Smith, A. Business and management for the IB Diploma. Cambridge University Press.

22
  Stimpson, P., & Smith, A. Business and management for the IB Diploma. Cambridge University Press.

16	

Ansoff Matrix 

If we consider BAT’s strengths, weaknesses, opportunities and threats the best ways to 

approach development is via market penetration through inorganic growth and the 

acquisition of one of BAT’s main competitors such as Altria Group or Phillip Morris 

International that would put BAT in a market leading position with a stronger role and a 

larger influence on the implementation of government policies and taxations. Market 

penetration can also include putting a greater focus into their GDB’s, making these brands 

more popular or as BAT is already doing, increasing the product mix to raise the brand’s 

popularity within the younger population.  

BAT can also progress through product development, through organic growth, increasing 

output and internal sales through a greater focus on E-cigarettes or any other kind of new 

generation vapor products. This could have an important influence on the social aspects 

of the company, giving them a more responsible image. Some of these measures are 

already being applied by BAT. Measures like the ones presented would in some cases 

22 Stimpson, P., & Smith, A. Business and management for the IB Diploma. Cambridge University Press.
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6. Conclusion
Given the aspects analyzed and investigated 
during this essay, British American Tobacco is 
successfully overcoming their social, political 
and economic threats.

British American Tobacco’s intentions with 
regards to responsibility are very clear. They 
try to give the image of a responsible company 
with impressive behavior and integrity, however, 
many stakeholders and reports shown during 
this essay explained that the apparent image BAT 
is trying to transmit on their social responsibility 
is only commercially driven and therefore non-
realistic. Also, BAT claims to target only adult 
smokers, but research has shown that BAT along 
with the rest of the tobacco industry indirectly 
targets young smokers. Nevertheless, the 
awards they have obtained and the observable 
commitment in their speeches, marketing 
principles and reports show that BAT is aware of 
the issues their products produce and is working 
hard on trying to maintain responsibility and 
awareness.

The importance of price elasticity of demand 
has been highlighted during the essay. This 
essay has shown that the demand for tobacco 
products is considerably inelastic and that the 
percentage of smokers has decreased because of 
government tax increases and the own company’s 
decision to raise prices. After presenting several 
investigations testing the elasticity of demand 
for adults and young smokers in the tobacco 
industry, the conclusion that BAT increasing the 
prices is not having a great influence in their 
revenues although it is causing a decrease in the 
number of smokers was reached.

After applying and comparing profitability 
ratios in different years, the results obtained were 
surprisingly positive; gross profit margin was 
higher than the average for the tobacco industry 
in all years. If used only financial information, 
BAT is successfully managing the company and 
overcoming their external threats, even in the 
year 2015 were Gross Profit Margin was lower 
compared to previous years and might show a 
decline, we observe how net profit in 2015 was 
much higher than previous years, meaning that 

BAT is managing the taxes, duties, and policies 
imposed by governments as they increase, even 
if it involves a cut in the Costs of Goods Sold.

BAT also have several opportunities for 
development through market penetration or 
product development that would leave them 
open options to overcome many external threats 
and government taxations.

Regarding qualitative information and social 
aspects, BAT is making use of a very effective 
marketing strategy, in which their Marketing 
Principles contain information on how BAT will 
not try to influence the consumer’s decision 
about whether or not to smoke, and that they will 
only target adult smokers. However, throughout 
the essay we observed how BAT has the need 
to indirectly target young smokers even if it is 
not noticeable by stakeholders. Despite the fact 
that the word limit leaves more doors open for 
further investigation and a firmer conclusion, the 
strategy imposed by BAT was effective enough to 
overcome their external threats and is being able 
to keep a successful and sustainable business in 
both financial and social terms.

After 
presenting several 

investigations testing the 
elasticity of demand for adults 

and young smokers in the tobacco 
industry, the conclusion that BAT 
increasing the prices is not having 
a great influence in their revenues 
although it is causing a decrease 

in the number of smokers 
was reached.

TABLE 1.2  NET PROFIT MARGIN. (NPM)

YEAR NET PROFIT 
 (GBP 000)

SALES REVENUE 
(GBP 000)

NET PROFIT 
MARGIN

2012 3,797.00 15,190.00 25.0%

2013 3,904.00 15,260.00 25.6%

2014 3,115.00 13,971.00 22.3%

2015 4,290.00 13,104.00 32.7%

In regards to Net profit margin, BAT’s 
management department is also being extremely 
efficient at converting sales revenue into Net 
profit. BAT was superior to most of their biggest 
competitors such as Altria Group whose highest 
NPM during those years was 20.7%) and in line 
with Phillip Morris International, whose NPM 
was around 28% during the years compared. 
BAT’s Results in 2012, 2013 and 2014 are 
relatively similar regarding percentage, with a 
small decrease in 2014 along with the decline in 
Net Profit, but there is a significant change in the 
year 2015, with an increase of 10% of Net profit 
margin in comparison to 2014. Interestingly, 
2015 was the year with the lowest Gross profit 
margin, which means that even though BAT 
might have had a larger increase in their Costs of 
Goods Sold during the year 2015, they carried out 
a large cut in their overhead expenses to obtain 
greater Net profit margin.

The results in Net profit margin indicate how 
BAT is successfully overcoming the increase in 
taxes, the change in elasticity of demand and 
overhead expenses that could be caused by 
regulations and having to adapt to the amount of 
difficulties imposed by governments or pressure 
groups.

Information from BAT’s income 
statement and their own 

generated graphs and ratios will 
be used. This will measure the 

performance of the company and 
its management team and if they 
have managed to overcome the 

increase in government taxations, 
the reduction in youth smokers and 
adult smokers as well as the forced 

increase in their products price.  
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Calculations

Gross profit margin:

	
gross profit

Gross profit margin =                                       xlOO

	
sales revenue

Example year 2012:

	
11,878.00

Gross profit margin =                                       xlOO = 78.2% (1 decimal)

	
15,190.00

Net profit margin:

	
net profit

Net profit margin =                                       xlOO

	
sales revenue

Example year 2012:

	
3,897.00

Net profit margin =                                       xlOO = 25.0% (1 decimal)

	
15,190.00
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Personal Interest Statement
I have been passionate about physical activity 
and nutrition ever since I was a young child due 
to the fact that I was a competitive Track and 
Field runner. I caught myself looking at the back 
of a cereals packages just to check the nutrition 
labels which contained a list of macronutrients, 
micronutrients and ingredients present in that 
product. Then at the age of 12, I was diagnosed 
as being lactose intolerance and also as having a 
sensitivity to red meat and shellfish. Ever since 
then, my diet and my outlook about food has 
changed drastically. I started eating a lot more 
vegetables and fruits and had to reduce or fully 
eliminate the consumption of lactose products 
such as yogurt, cheese, cakes, chocolate etc. 
Also, I was never really into eating meat because 
every time I would eat it, my stomach would not 
tolerate it and my digestive system could not 
digest it properly, therefore my whole diet was 
and is now based on chicken, fish, vegetables, 
fruits, cereals and pasta. As soon as I made these 
nutritional changes, my physical health and mood 
improved tremendously and subsequently so did 
my physical performance in sport. Presently, I 
continue to take great interest in nutrition as I 
currently box and weight train 3-4 times a week 
and thus have to monitor my carbohydrate and 
protein intake for example. The aforementioned 
is the reason why I decided to undertake my 
investigation on how an individual’s diet can 
influence the physical performance of athletes or 
active individuals. 

1. Introduction
The reputation of plant-based diets, has been 
growing logarithmically for years. This diets have 
reach a cultural view and a scientific turning 
point that must be taken in consideration. The 
growth and increase of the plant-based diet 
(more commonly known as vegetarianism and/
or veganism) and lifestyle over the last years 
cannot be ignored, with a growing number 
of professional athletes, influential people or 
celebrities following this lifestyle (Barnal,2015). 
The main reasons to this change are health 
benefits, avoid animal suffering or religious 
aspects. A vegetarian is a person who abstains 
from consuming meat (Edward, 2013). However, 
sometimes vegetarian diets include eggs and 
dairy products. 

This significant growth can be seen in countries 
like Spain, where people have a reputation 
as diehard meat eaters, but where in recent 
years the number of vegetarian restaurants has 
doubled. Or New Zealand, where the number of 
vegetarians and vegans is impressively high, due 
a will and motivation to end animal suffering 
in farms and factories, help prevent diseases 
and avoid environmental degradations (The 
Guardian, 2015). 

Also, this diet has drawn the interest of 
nutritionist and athletes all over the world 
because of concerns that the diet could be or 
not be nutritionally sufficient since it eliminates 
many food groups, each of which is important for 
obtaining all the vital nutrients. In this diet there 
is a risk of certain nutritional deficiencies for 
active individuals like the lack of micronutrients, 
vitamin B-12, a crucial vitamin for athletes 
since it affects red blood cells production and a 
lack would result in anemia, or a deficiency on 
iron, a micronutrient needed for an efficiently 
production of ATP, the body´s primary energy 
source. Nevertheless, vegetarian diets are also 
associated with many health benefits like its high 
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This investigation assesses the vegetarian diet from a nutritional 
standpoint in order to evaluate whether a vegetarian diet can 
meet all dietary recommendations of macronutrients and some 
micronutrients for an active individual; Could an active individual 
meet the dietary recommendations for macronutrients 
and micronutrients (iron and B12) following a vegetarian 
diet? A wide arrange of academic studies, long-term and short-
term experiments and review articles were analyzed with respect 
to the macronutrients and micronutrients. Firstly, the importance 
of protein was analyzed in reference to its role in the body, animal 
vs plant sources and lean muscle mass in athletes. Secondly, the 
importance of Vitamin B12 and where it is found and the use of 
supplements by athletes. Research was then found about the 
importance of the micronutrient iron, and how a lack of ferritin 
levels (difficult to obtain in vegetarians diets) damage physical 
performance. Then, the role of calcium for athlete and where it 
can be found from non-animal sources, fourthly the importance of 
carbohydrates for well performance and a study related with high 
carbs intake for athlete. And lastly the types of lipids vegetarians 
ingest and their effect on athletes/active individual. 

In conclusion, there are some advantages to being a vegetarian 
athlete in terms of some macronutrients like fats However, there 
seems to be more disadvantages for vegetarian athletes and active 
individuals such as the lack of Iron, Protein and Vitamin B12 in 
their diet which may inhibit their performance. However, this does 
not mean that a vegetarian diet is not compatible with exercise, but 
the athlete needs to monitor their macro and micronutrient intake 
more closely and to potentially take supplements in order to meet 
all dietary recommendations so as to not decrease performance 
outcomes. 
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muscle, would need to do twice as much exercise 
at a higher intensity than a non-vegetarian or 
non-vegan to gain or maintain muscle mass 
(Kavouras S.A, Farajian, P Yannakoulia M & 
Sidossis L.S, 2004). A study investigating the 
dietary intake, muscle mass, and biochemical 
analysis of 40 active individuals with the same 
protein intake discovered that non-vegans or 
non-vegetarians had more muscle mass than 
vegans (23kg to 18kg respectively) (Aubertin-
lleheudre et al., 2013). Nevertheless, some plant 
based food are very rich in protein such us: 
Tempeh; 1 cup means 9.6 g/100 cal; Seitan, 3 
ounces contains 17.5 g/100 cal. or even veggie 
burgers; 1 portion contains 18.5 g/100 Cal 
(USDA Nutrient Database, 2011). But something 
indispensable for vegetarian athletes or active 
individuals to fulfill their protein daily intake 
and build lean muscle is Isolate protein shakes, 
a non-animal protein shake that contains 25 
grams per dose (C. Andy, 2013). Therefore, 
according to the studies found, animal protein 
has a higher rate of quality and is better for 
building muscle but vegetarians can also 
achieve this by doing high intensity exercise, 
ingesting good amounts of plant-based proteins 
and taking daily supplements like the Isolated 
protein shakes. 

3. Vitamin- B12
Another major concern of vegetarians is vitamin 
B12 deficiency, a vitamin which is found only 
in meat and thus unfortunately impossible for 
non-meat eaters to consume directly from food 
sources (Hermanson, 2016). B12 is needed for 
endurance athletes, since it is used to convert 
carbohydrates and proteins into energy, affects 
red blood cell production and it is required for a 
good maintenance of the central nervous system 
(Sproule, 2012). Vitamin B12 is also essential in 
the maintains of nerves. Getting too little Vitamin 
B12 can cause a deficiency in red blood cells as 
well as anemia which can cause tiredness and 

weakness in the body. In fact, those individuals 
who don´t absorb enough B12 from food it may 
cause the body oxygen capacity to decrease in a 
20%, along with the endurance capacity (Braun, 
2013). 

An investigation conducted at the Oregon 
State University demonstrated that even a small 
deficiency in most B vitamins, (B12 included) 
decreases the athlete´s ability to perform at 
high intensities and delayed muscle recovery 
after the workout (Hermanson, 2016). The 
RNI (Recommended Nutritional Intake) of 
B12 for active individuals or athletes does not 
change within the average intake which is 
2.4mcg/day (Farajian P, 2004). But, Athletes 
before competitions tend to ingest a large 
amount of vitamin B12 (often 1g) to improve 
performance and endurance (Rodriguez,2010). 
So, vegetarians athletes are forced to consume 
modified foods or supplements in order to get 
vitamin B12 (National Institute of Health, 2011). 
A study conducted by Anne MJ Gilsing and her 
colleagues analyzing B12 levels in 690 men 
of different ages, including vegans (a type of 
vegetarian), and non-vegetarians who had been 

Macronutrients; 
which are the nutrients 

that our body needs in larger 
amounts to maintain health, 

such as fats, carbohydrates and 
protein and the micronutrients; 

the vitamins and minerals 
required in small amounts

content of fiber, folic acid, vitamins C and E and 
other vitamins (Berrien Springs, 2009). This is 
why this investigation will evaluate whether an 
athlete or active individual could continue their 
exercise activity while following a vegetarian 
and/or vegan diet. 

Same as a car needs oil to work; active 
individuals “someone who exercise at least 180 
mins a week” (Griffiths L. 2010) and not active 
individuals need the adequate nutrients for an 
efficient physical performance. These nutrients 
are divided into two groups. Macronutrients; 
which are the nutrients that our body needs 
in larger amounts to maintain health, such 
as fats, carbohydrates and protein and the 
micronutrients; the vitamins and minerals 
required in small amounts (Sproule, 2012). 

The dietary recommendation of macronutrients 
for an active individual change within the average 
recommendations, it consist of; Carbohydrates 
55-75% of total energy intake, 10-35% of Protein 
and 20-35% of Fat (Sproule, 2012). In contrast, 
micronutrient requirements for active individual 
and athletes is not more than the usual RDA. 
The recommendations provides an adequate 
and safe level of vitamin intake, although it must 
be increase during periods of intensive training 
or competition (Gleeson, 2009). They are the 
following: Iron 8mg/day for men and 18mg/
day for women; 2.4mcg/day of Vitamin B12 for 
both men and women. (Farajian P, 2004). The 
investigation only focuses on the micronutrients; 
vitamin B12 and iron and calcium due they have 
a direct effect on physical performance which is 
a term that describes the yield regarding sports 
activities. 

2. Protein 
Protein is the second most abundant compound 
in the body, it is extremely important for the 
growth and repair of muscles for all individuals 
(Sproule, 2012). A non-active individual 
requires 0.8-1g of protein per kg of body 
weight (Sproule, 2012). However, athletes/
active individuals do need a considerable more 
amount of protein, far above the normal adult 
RDA, for the maintenance, repair, and growth 
of lean muscle mass all depend on it, as well 
as optimum immune system function (Institute 
of Medicine, 2005). More specifically, an active 
individual must ingest (daily) between 10-35% 
of total energy intake (calories) meaning 1.2-
1.4g per kg of body weight (Sproule, 2012). An 
athlete with low dietary protein intake may 
produce lengthens the recovery time, causes 
muscle weakness, and suppresses the immune 
system which in turn may affect performance 
(Institute of Medicine, 2005). Chronic protein 
deficiency will cancel the beneficial effects of 
the workouts; thus, fatigue will appear, anemia, 
and possibly even more severe disorders (Born, 
2016). 

An article review comparing animal protein 
(red meat/chicken) sources with vegetable 
protein (soy/nuts/tofu) sources, demonstrated 
that animal protein had the best quality rating, 
meaning the best amino acid composition and 
digestibility, but as limitation it also contained 
the higher amounts of saturated fats and 
cholesterol (Campbell, 2013). In contrast, plant-
based protein is much lower in saturated fat and 
cholesterol, but also has lower quality protein 
levels and may not possess enough essential 
amino acids for optimal performance (Campbell, 
2013). For athletes or active individuals seeking 
to build and/or sustain muscle, animal proteins 
are thought to be better by far because of their 
holistic amino acid composition (Aubertin-
lleheudre and Adlercreutzt, 2013). A vegetarian 
athlete or active individual looking to gain 
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5. Calcium 
Calcium intake is sometimes associated with 
a nutritional deficiency for older people or teen 
girls; however, athletes/active individual rely on 
healthy bones and muscles while also subjecting 
those same bones and muscles to constant 
breakdown and re-growth. Therefore, it only 
makes sense that athletes as a sub-population 
should also ensure proper calcium in the diet. 
( Richard B Kreider, Colin D. Wilborn, Lem 
Taylor, Bill Campbell, Anthony L. Almada, Rick 
collegaues, N,p). For athletes/active individual 
calcium is essential for the prevention of muscle 
cramps or to build stronger bones. Thus, athletes 
must be very careful with their calcium levels 
because they are more likely to lose calcium and 
other minerals though perspiration. (University 
of Michigan,2015). According with the National 
institute of health the recommended dietary 
allowance of Calcium must be 1,000 mg a 
day. (National institute of Health, 2011). This 
micronutrient is usually found in dairy products 
such as cheese or milk, but it can also be found in 
rice, soy beans or almonds. Therefore, vegetarian 
athletes should not have any problem meeting 
the recommended intake of calcium. However, 
vegans (a type of vegetarian) may have a difficulty 
meeting the RDA of Calcium. A major argument 
against athletes becoming vegans is that it does not 
provide enough calcium, increasing their chances 
of muscle cramps or preventing strengthen bones 
plus the increase of osteoporosis. Nevertheless, a 
study was done by the National institute of health 
based on comparing calcium levels from dairy 
products and collard green with curly kale leafs 
and found out that a cup of collard green and 
curly kale has 314 mg of calcium, while a glass 
of milk has 248 mg of calcium, resulting in 65 mg 
more. (National Institute of Health, 2011) 

This indicates that calcium is not a problem 
for vegetarian/vegans athletes since it is mostly 
found in dairy products and there are also plants 
which are very high in calcium. 

6. Carbohydrates 
For all athletes and high-performance individuals, 
it is important to understand the essential role 
that carbohydrates and glycogen plays when it 
comes to exercise. The recommended carb intake 
for average person, and for athlete (Sproule, 
2012). However, for high-performance Kenyan 
endurance runners as an example, studies show 
a percentage of carbohydrates in their diet of 
76.6% and a 20% of their daily caloric intake 
from sugar. Given the incredible success of the 
Kenyan endurance runners, it can be assumed 
that a great carbohydrates diet plays a significant 
role for exercise (Fitzgerald, 2015). Vegetarians 
consume high levels of carbohydrates due to their 
diet includes many vegetables, legumes, fruits, 
etc (J. Tuso, 2013) although, it still questionable 
the healthiness of carbohydrates, as shown by 
popular low-carb diets.

Carbohydrates are the main source of energy 
for our brain and body to function properly 
(Guillaspy, 2006). When carbohydrates are eaten 
they are eventually digested and broken down 
into smaller sugar molecules called glucose. The 
glucose molecules are stored in muscles and liver 
to be used for fuel, especially during physical 
activity (Sproule, 2012) When exercising, carbs 
are needed to improve athletic performance by 
delaying fatigue and allowing to exercise at higher 
levels for longer periods. During high intensity 
exercise the amount of carbs must be doubled 
to the usual to well performance (School and 
Nutritionist Fitness, 2005). A near-vegan diet is 
often necessary for athletes to take advantage of 
high-carbs plant foods. One study shows that more 
than a 75% of 347 marathon runners reported 
higher intake of vegetables, fruits and whole grains 
and lower intakes of red meat and eggs compared 
with their regular dietary habits (Nieman, 2002). 
Therefore, consuming non-animal food sources, 
benefits long-distance runners. In conclusion, 
carbohydrates are organic compound that contains 
no meat or animal source, so vegans do not have 

following their diets for more than two years. A 
high deficiency was found in vitamin B12 among 
the participants; (both omnivorous and vegans). 
Still, omnivorous with no supplement had 36 
times higher than vegans B12 levels, even though 
the vegan participants were taking supplements, 
only a 60% met the recommended nutritional 
intake of 2.4 mcg (Gilsing, L.crowe, Lloyd-wright, 
Appleby, E Allen, J Key, 2010). In conclusion, 
vegetarians are likely to have a deficiency on 
B12, which is a major problem that can lead to a 
decrease in athletic performance. 

4. Iron
Another important and fundamental mineral 
for active individuals is Iron. Iron is an essential 
component of hemoglobin, the protein that carries 
oxygen and carbon dioxide in the blood; Iron is 
needed in the transfer of oxygen in the muscle 
(Sproule, 2012). Without iron, the body cannot 
efficiently produce ATP, the body´s primary 
energy source (Weinstein, 2009). According to the 
U.S National Institute of Health, males must ingest 
around 8mg/daily of iron and women 18mg/daily 
(National Institute of Health, 2011). 

It is commonly thought that vegetarians may 
be more prone to iron deficiency due to a lower 

bioavailability of iron from plant sources due 
to dietary inhibitors like acid in plant tissues 
(Academy of Nutrition and Dietetics,2013). This 
lack of iron in plant sources for vegetarians in 
turn is reflected in an individual’s Ferritin levels. 
The primary way the body stores and transports 
iron is as ferritin; the protein that stores iron 
(Ueno Y, Fujita K, Takahina N, Chiba S, Uzuka, 
Kinouchi, 2002).

 Since, large amounts of Ferritin can be found 
in chicken, red meat, seafood and other animal 
products, is often difficult for vegetarians to get 
the recommended amount (Hurrell R & Egli I., 
2010). If ferritin levels are adequate, it means the 
body has enough iron. But, If the levels of ferritin 
are too low, the organism is short on iron. In turn, 
these low ferritin levels will influence exercise 
performance. Without enough serum ferritin 
levels, the body cannot use oxygen properly and 
is unable to maintain a steady heart rate during 
moderate to vigorous exercise (Davey, 2008). 
Low ferritin levels restraint oxygen delivery 
to cells, which provokes, fatigue, reduced 
immunity, shortness of breath and or heart 
palpitations, all of them which can negatively 
affect exercise performance (Institute of Medicine 
of Washington DC, 2012). One large study of 
1743 men show a direct relation of the duration 
and frequency of physical activity with serum 
ferritin levels. The author reflects that reducing 
the iron stores could be one way through which 
exercise training increase the risk of coronary 
artery disease (Nyyssonen, 2004). Other study 
conducted by Gilsing and her colleagues 
about the relation between vegetarian female 
endurance athletes and iron deficiency on 9 non-
vegetarians and 9 semi-vegans female runners 
reported a lower serum ferritin levels and higher 
total-iron capacity in semi-vegans. (Gilsing Et Al, 
2010), nevertheless, this female endurance study 
is small, making the data far from accurate and 
reliable, in fact a longitudinal study with a larger 
samples group would be needed. 

One large study of 1743 men 
show a direct relation of the 
duration and frequency of 

physical activity with serum 
ferritin levels. The author reflects 

that reducing the iron stores 
could be one way through which 
exercise training increase the risk 

of coronary artery disease
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affected. All in all, there are many limitations to 
the research, it is crucial to bear in mind that this 
investigation only explored a few aspects of the 
vegetarian diet intakes. Nevertheless, it must be 
taken into consideration that there was not much 
longitudinal studies to based my investigation 
on, especially when trying to link it with 
exercise. It must be taking into consideration, 
that this investigation did not cover the long term 
effects or issues for active individuals who are 
into a vegetarian diet, which are essential for 
rating the diet. Therefore, in order to improve 
this investigation, more studies about vegetarian 
athletes or active individuals must be conducted 
to solidify the responses. All in all, after analyzing 
the results of the studies, it could be said that 
following a plant based diet while being an active 
individual is possible if supplements are taken. 
From my point of view an active individual or an 
athlete is capable of achieving the recommended 
micronutrients and macronutrients intake but 
only if supplements are taken. For those trying 
to get more muscle mass these types of diets are 
not the most appropriate, although if the aim is 
a diet rich in carbohydrates the vegetarians diets 
would fulfill the recommended amount of it. 
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the other hand, vegetarian diets are also link with 
a high intake of essential nutrients to our body, 
like vegetables, fruits, wholegrain, unsaturated 
fats etc… Protein consumption is a worry for 
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Another argument against plant based diets is 
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which is only found in meat products, forcing 
vegetarian athletes to ingest modified food or 
supplements with B12. It is also demonstrating 
how vegetarian diets are link with low ferritin 
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shortness of breath, weakness and many other 
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studies show the health benefits of a vegetarian 
diet, like the suppression of saturated fats helping 
athletes with blood flow and allowing oxygen 
transportation to their muscles. Or calcium 
levels really accessible for vegetarian/vegan 
athletes since they are mostly found in dairy 
products and some plants. Carbohydrates were 
also assessed, but as they are mostly come from 
plant-based sources, vegetarian athletes are not 
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1. Introduction

1.1 Research question
The research question being investigated is: To 
what extent is concentration and heart rate in 
students between 16 and 17years affected by noise 
or silence?

1.2 Background information
1.2.1 Human brain physiology
The brain is one of the most important organs in 
human bodies, even the most important one, and 
still is the one organ we know little about (Carper, 
2000). It controls every mental and physical 
activity we perform being the center of the 
nervous system. Our largest organ, the brain, has 
several parts. The cerebrum is the biggest part of 
the brain and it has two hemispheres which are 
the right one, controlling the left side of the body 
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In this investigation paper the effect of silence compared to noise 
in the concentration often students between the ages of sixteen and 
seventeen years was studied. The following research question was 
formulated: To what extent is concentration and heart rate in students 
between 16 and 17 years affected by noise and silence?

Firstly, a survey to every student was done for determining some of their 
habits when doing an exam. Secondly, another survey was completed 
at the end describing their experience during the experiment and their 
final feelings.

The experiment consisted in one Toulouse test per day during two 
weeks (Monday to Friday) which measured their concentration. For 
comparing the effect of silence to noise in an exam situation, the sound 
environment in which the students were while doing the exam was 
altered, for seeing if this affected their concentration state.

During the first week, the students did the tests in a sound environment 
(noise and annoying sounds) and during the second week, their 
environment changed to silence; total intended absence of sound. 
Moreover, each day the tests were different, yet all of them of the same 
type (Toulouse test).

The concentration of the students was measured with their 
performance in the test; correct and omitted pieces. Furthermore, an 
analysis of heart rate increase was done, measuring it at the half of 
each test with the Samsung app “S. Health”.

The results showed that, indeed, the presence of noise affects 
concentration by decreasing it and increasing heart rate. The 
concentration percentage in tests done with noise and in silence had a 
significative difference of 30.7 lower with noise, due to the hormones 
produced by each stimulus; Cortisol for stress (with noise; increasing 
20.98 ppm heart rate in response) and serotonin for relaxation (in 
silence), inhibiting and increasing concentration respectively.
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Image 1: Parts of the human brain (Kaiserscience, 2015).
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1.2.4 Choice of topic
I have chosen this topic due to the experience I 
had this year in school, where we have no doors 
in the classes. I started noticing that my overall 
performance was getting lower; I could not think 
well, I felt more nervous and irritable as the 
noise volume kept increasing, etc.

My mind started to wander if this was because 
of the various negative impacts noise had, like 
for instance, not hearing the teacher properly, 
not being able to hear audiovisual material or not 
having the possibility of getting into discussions 
between classmates or because of how my body 
acted upon those stimuli. My curiosity then 
increased; I wanted to investigate if the sound 
environment really affected human beings.

The topic of the investigation in this essay is 
significantly important because understanding 
how our body works in different situations will 
make us more conscious of this and, therefore, 
will help us to control them, just as Kumar 
Sukhbinder and his work partners say in their 
misophonia investigation (2017). As every human 
being has gone through the situation where the 
level of concentration was highly needed but not 
reached it is worthy of investigation seeing why, 
as it can have several consequences. Although 
there are many factors that can get to affect 
the concentration in a human being, the sound 
surrounding is one of the most important ones, 
because it is the one the individual can be less 
conscious.

1.3 Aim or objective
The objective of the experiment is to see how 
sound (noise) or absence of this affects the 
concentration of students between the ages 
of seventeen and eighteen years. This will be 
done with different Toulouse tests during two 
weeks (not including weekends, 10 days) in the 
different sound environments (five with noise 

and another five with absence of this), measuring 
concentration and seeing the heart frequency 
increase with the Samsung app.

1.4 Hypotheses
Hypothesis 1
If there is an unpleasant sound surrounding (for 
example people talking, machinery working, 
alarms and other high noises) then the students’ 
concentration will decrease and their heart rate 
will increase because for dealing with the stimuli 
the adrenal gland secretes the hormone Cortisol, 
having a physiological effect in the human body 
of attention but also of stress.

Hypothesis 2
If there is a pleasant sound surrounding (this 
is silence; total absence of intended sound) 
then the students’ concentration will increase 
and their heart rate will be regular because for 
dealing with the stimuli the pineal gland secretes 
the hormone serotonin, having a physiological 
effect in the human body of relaxation in which 
the human is able to focus.

and is the creative and artistic side, and the left 
one, that controls the right side of the body being 
the analytical and logical side (Prize.org, 2003).

It is divided into four parts; frontal lobe, parietal 
lobe, temporal lobe and occipital lobe. The 
functions in which this investigation focuses are 
the ones related to concentration. Therefore, 
the most important ones are: the control of 
attention, intellect and judgment by the 
frontal lobe, the control of comprehension of 
language by the parietal lobe, the control of 
visual and auditory memories by the temporal 
lobe, and the control of understanding of 
language and speech by the Broca’s area in 
the occipital lobe (Hines, 2016).

1.2.2 Concentration in humans
Concentration for a human being refers to the 
cognitive process of selecting only one thing to pay 
attention to, while excluding others, over a period 
of time (Virginia Tech Athletics, 2001). In other 
words, is the state in which a human being has 
the ability to focus on the task ahead them and not 
be distracted by other things that can be external 
or internal distractions in the surrounding. This 
investigation is focused on the external distractions 
that can affect concentration. Specifically, this 
distraction is the sound surrounding of the person 
trying to reach the concentration state needed for 
completing a certain task.

As Julian Treasure explains in his TED Talk 
(2009), sound can affect us in many ways which 
are physiologically, psychologically, cognitively, 
behaviorally. The experiment is focused in 
understanding and seeing how sound affects 
the activities and functions of human beings, 
physically and chemically. This includes which 
hormones are secreted during the concentration 
or lack of it (even though they won’t be measured 
with the experiment, the explanation of them is 
done) and the breathing and heart rate/frequency 
(measured in the experiment).

1.2.3 Human hormones related to 
concentration
When talking about concentration an important 
part of the body has also to be mentioned. This 
is the one controlling the different factors that 
affect us in a situation of attention/concentration; 
the endocrine system (Cognition & Memory, 
2013). Hormones produced by this system have 
an effect on the human body (Dr. Devi, 2013). 
In this case, the hormones are produced by the 
adrenal cortex; in the adrenal gland Cortisol 
(11β,17α,21-trihydroxypregn-4-ene-3,20-dione1) 
is produced (for acting towards stress) (James 
Wilsons, 2016) and in the pineal gland serotonin 
(3-(2-Aminoethyl)-lH-indol-5-ol2) is produced 
(for acting towards relaxation).

1
  IUPAC (International Union of Pure and Applied 

Chemistry) name and chemical nomenclature for Cortisol 
hormone. 

2
  IUPAC (International Union of Pure and Applied 

Chemistry) name and chemical nomenclature for serotonin 
hormone.

Image 2: Visual representation of the steps the human body follows 
when receiving the stimulus in the brain until producing the hormones 
that will act upon it (Ejay, 2013).
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2. Procedure

2.1 Material
-	10 students
-	10 different Toulouse tests; one for each day 

for each student during two weeks (10 days; 
Monday to Friday, 100 Toulouse tests in total)

-	10 pencils
-	10 rubbers
-	An isolated class always available at the time of 

the test
-	Heart rate measurement App in Samsung 

Galaxy S6 or Galaxy S6 edge: SHealth
-	Surveys for the beginning of the experiment and 

after it; first survey with basic questions (see 
appendix F) and second survey with questions 
about their feelings in the experience (see 
appendix G)

-	4 Speakers (distributed around the class)
-	iPad/tablet connected to the speakers
-	Audio of unpleasant sounds (people talking, 

workers, alarms, etc.); in apps in the iPad/
tablet named “Molesto”, “Efectos de sonidos”, 
“Alarms”, “Sound FX”, “Scary Songs”, “Scary 
Button”

-	iPad/tablet app for measuring decibels during 
the tests (for this experiment the app used was 
called “Sound meter”)

2.2 Experimental method3

1.	 The first thing to do is to prepare the 10 
students; informing them with what the 
experiment will consist of (the days, the tests, 
sound environment...etc.). This will be done 
by creating a verification form (see appendix 
C). In this document, which they will sign 
accepting every clause. All of the information4 

3
  See Appendix H.

4
  (such as the dates, the type of test, sounds they will be 

exposed to... etc.)

as well as their rights5 will be included. When 
the individuals fully understand, and agree 
with the terms, the experiment can be carried 
out. Ten students, from the ages of sixteen to 
seventeen, will participate in the experiment 
during 2 weeks. Two surveys will be done in 
the experiment: one before the experiment for 
knowing basic information about the students 
(diet, noise tolerance, usual concentration 
state, etc.) and the second after the tests, 
asking for their experience and feelings at the 
end6.

2.	 At the end of the information preparation, 
and knowing every detail of the process, the 
students will enter the classroom for doing 
the test. Each of the days, the time in which 
the tests are done will be the same; at 15:30 
PM (after lunch).

3.	 After going into the classroom each of the 
students will be seated in order of entrance 
in the ten seats with desks. They will have a 
pencil and a rubber in the desk. The rules and 
process of the test will be then told aloud to 
the students. These will be:

“A. For this experiment you will be exposed 
to some sounds (no sounds, in the case of 
the last week) considered unpleasant but 
you won’t be damaged in any moment B. I 
will measure your heart rate now and after 
the first three minutes have passed C. Do 
you agree with the terms? D. You can only 
use the pencil and rubber that has been 
provided”.

5
  (confidentiality of results of surveys and tests, to express 

any doubt or problem they have and the following help 
needed... etc.)

6
  This is important because this way if there are anomalies 

in the results, in the case of any, they can be explained with 
some of the answers. This will be helpful for knowing each of 
the individuals, as every human is different, and the experi-
ment to be more controlled.

1.5 Variables
Dependent variable
The concentration of the students, measured 
in percentage (±0.1%) in the different sound 
environments; with noise or in silence. This 
is given by the Toulouse test the students did 
(see appendices D and E). The percentage comes 
from the following formula;

A - E   x lOO where
A + 0

A= Correct pieces
E= Errors
0=Omitted pieces

This test was chosen and no other because 
it specifically measures concentration and 
attention; the student has to be really focused to 
mark all of the possible pieces in the test so the 
more it marks, the more concentrated it is.

Another dependent variable is the heart rate/
frequency increase, measured in ppm (± lppm) 
in the different sound environments; with noise 
or in silence. It is given by the Samsung app S. 
Health.

Independent variable
The sound environment the students were 
exposed to (± 1 decibel). During the first week, 
the apps named in the materials section were 
used, so the students did the test intentionally 
surrounded by unpleasant sounds (cars alarms, 
fire alarms, high pitch noise, white noise, etc.) 
with a range of decibels from 64dB to 73dB 
(Appendix A). In the second week and in the 
same place, there were no intended sounds 
during the test, so silence was present, with a 
range of decibels from 36dB to 46dB (Appendix 
B). The decibels present in each of them are 
shown in the images inside appendices A and 
B.

Controlled variables
The place in which the students do the test will 
be the same for the whole experiment. This is 
important because other factors, such as the light, 
the possible exterior noise and the environment 
in general could affect the results if these are 
modified.

The sound decibels will be controlled: during 
the first week, a minimum of 64 decibels are 
going to be present while in the second week a 
maximum of 46 decibels.

The age is controlled: each of the students 
chosen for the experiment have between 16 and 
17 years.

The time for each test. The stablished time 
for the Toulouse test is 10 minutes, however, as 
some days the pieces that have to be found are 
more or less than the stablished, the time will 
be changed. 8 minutes are going to be given for 
1 piece to be found, 10 minutes for 2 pieces and 
15 minutes for 3 pieces. This will make each test 
more equal.

The time in which the test was done. This 
will be just after lunch hour, every day at 15:30 
PM.

The type of the test is always the same: test for 
measuring the concentration, known as “Pieron 
Toulouse test”. This test, created in 1904 by E. 
Toulouse-H, consists of looking for certain pieces 
that are equal to the ones represented at the top of 
the piece’s board (see appendices D and E). The 
number of them will vary from day to day in the 
same week for memory not to affect the results; 
1st day they will be looking for 1 piece, 2nd and 
3rd for 2 pieces and 4th and 5th for 3 pieces. The 
same will be done for the second week.
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3. Results

3.1 Raw data: With noise

TABLE 1: FIRST WEEK CORRECTED TESTS (WITH NOISE); STUDENTS WITH THEIR RESULTS PIECES AS WELL AS IF THEY FINISHED OR 
NOT AND THEIR HEART FREQUENCY) FOR DAYS

PIECES IN THE TEST (± 1 PIECE)

ACTUAL 
PIECES

9
STUDENTS 

PIECES

OMITTED PIECES 
(TOTAL PIECES - 
THEIR PIECES)

FINISHED (F) OR 
NOT FINISHED (NF) 

THE TEST

HEART FREQUENCY OF EACH STUDENT 
PPM (REST LEVELS 61-76)

INITIAL FINAL

D
AY

 1

Student 1

397

264 133 NF 61 93
Student 2 226 171 NF 59 81
Student 3 221 176 NF 61 97
Student 4 260 137 NF 60 81
Student 5 257 140 NF 62 98
Student 6 258 139 NF 60 95
Student 7 237 160 NF 57 101
Student 8 228 169 NF 64 84

Student 9 259 138 NF 62 85

Student 10 227 170 NF 64 97

D
AY

 2

Student 1

200

143 57 NF 61 90
Student 2 122 78 NF 59 95
Student 3 145 55 NF 61 84
Student 4 111 89 NF 59 91
Student 5 134 66 NF 63 103
Student 6 145 55 F 60 94
Student 7 138 62 NF 60 94
Student 8 121 79 NF 62 88
Student 9 142 58 NF 61 83

Student 10 139 61 NF 64 95

D
AY

 3

Student 1

270

194 76 F 62 92
Student 2 176 94 NF 59 98
Student 3 192 78 NF 61 105
Student 4 187 83 NF 62 90
Student 5 189 81 NF 62 105
Student 6 196 74 F 58 95
Student 7 185 85 F 59 99
Student 8 169 101 NF 65 107
Student 9 188 82 NF 64 105
Student 10 184 86 NF 63 91

9
  These are all of the pieces that were in the test: omitted + correct pieces.

4.	 The next step in this experiment is to give each 
of the students the sheet with the Toulouse 
test turned upside down, for them not to see 
the questions and have no extra time.

5.	 The heart rate should be measured before 
starting the test and after three minutes with 
the Samsung app called “S Health”. This 
consists of turning on the app for measuring 
heart frequency and then taking one student’s 
finger, the forefinger, and placing it in the 
sensor of the mobile phone, next to the 
camera. For the app to measure the heart rate, 
the person should maintain the finger until 
the red light turns off.

6.	 After giving them the paper, the process of the 
test will be transmitted to the students. These 
will be read aloud: “Look at the types of signs 
in the upper part of the paper. Then look the 
different symbols in the part below. You will 
have to cross with a small line or surround 
every and each of the symbols that are exactly 
as the ones in the upper part. Start at the 
top, reading from left to right. Do it as fast as 
possible but without omitting any of the signs 
that are the same as the upper models. Every 
minute passed it will be told to make a line or 
mark in the part of the test you are at the left 
side and continue the test after it”7.

7.	 After all of the preparation and informing the 
students, the test should be started. So, for the 
next ten minutes the students will be doing 
the test8.

8.	 The noise should not be stopped during 
the minutes of the test in the first week 

7
  This is done for, when correcting, knowing how many lines 

the student completed each minute. This is part of Toulouse 
test analysis. However, in this investigation this is not analyzed.

8
  Although the time is varied in some tests, all of the stu-

dents will have the same amount of time for doing the test.

for the experiment to be well carried out 
and for ensuring the most precise results. 
Furthermore, each of the students should be 
exposed to the same amount of noise or have 
the same silence during the different tests.

9.	 After four minutes the heart rate should be 
measured again. Following the same process 
than instruction number 5, the final heart rate 
of each student should be measured in this 
moment.

10.	After the allowed time of the test has passed, 
the students should stop writing. Now, as the 
test has finished, the paper sheets with the 
answers should be kept organized in a safe 
place for then analyze the results.

11.	The steps number 2 to 10 should be repeated 
for the following week making a total of 
2 weeks (Monday to Friday) in the whole 
experiment. When the five days of the test 
with noise sound environment are done, the 
other five days of the test with the silence 
environment should be done.

12.	When all the tests are done and the information 
of each is taken, the experiment will be 
finished. The next step of the experiment is to 
gather all the data to an excel page, in order 
to analyze it. The analysis done consisted in: 
omitted pieces of the test and the ones that 
are correct/wrong in order to transform it to a 
percentage of concentration, increase in heart 
rate frequency and t-test for seeing if there is 
a significant difference in the concentration 
percentages and the increase in heart 
frequencies for each sound environment.
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D
AY

 2

Student 1

266

262 4 F 61 74
Student 2 262 4 F 60 75
Student 3 262 4 F 61 77
Student 4 263 3 F 60 78
Student 5 260 6 F 64 73
Student 6 266 0 F 58 75
Student 7 264 2 F 59 72
Student 8 257 9 F 64 70
Student 9 263 3 F 63 78

Student 10 262 4 F 64 73

D
AY

 3

Student 1

400

388 12 F 63 72
Student 2 367 33 F 59 74
Student 3 374 26 F 62 73
Student 4 366 34 NF 61 75
Student 5 378 22 F 62 72
Student 6 385 15 F 59 79
Student 7 384 16 F 57 72
Student 8 363 37 NF 64 70
Student 9 364 36 F 64 76
Student 10 379 21 F 64 71

D
AY

 4

Student 1

417

402 15 F 63 72
Student 2 395 22 F 61 62
Student 3 405 12 F 61 74
Student 4 397 20 F 59 71
Student 5 410 10 F 64 76
Student 6 404 13 F 59 74
Student 7 402 15 F 57 69
Student 8 388 29 NF 62 75
Student 9 401 16 NF 63 75
Student 10 409 8 NF 65 73

D
AY

 5

Student 1

476

466 10 F 63 74
Student 2 444 32 F 60 66
Student 3 458 18 F 61 71
Student 4 394 28 F 59 70
Student 5 464 12 F 63 76
Student 6 462 14 F 60 76
Student 7 457 19 F 58 76
Student 8 442 34 NF 63 64
Student 9 467 9 F 63 77
Student 10 461 15 F 65 72

D
AY

 4

Student 1

444

251 193 NF 63 98
Student 2 170 274 NF 63 90
Student 3 246 198 NF 63 94
Student 4 194 250 NF 59 90
Student 5 247 197 NF 62 100
Student 6 331 113 NF 60 91
Student 7 270 174 NF 59 94
Student 8 202 242 NF 61 94
Student 9 215 229 NF 63 90
Student 10 250 194 NF 63 91

D
AY

 5

Student 1

457

354 103 NF 62 93
Student 2 315 142 NF 62 89
Student 3 343 114 NF 61 97
Student 4 308 149 NF 58 92
Student 5 333 124 NF 61 95
Student 6 357 100 NF 60 91
Student 7 341 116 NF 60 96
Student 8 302 156 NF 64 91
Student 9 329 128 NF 63 112
Student 10 338 119 NF 65 98

3.2 Raw data: In silence

TABLE 2: SECOND WEEK CORRECTED TESTS (IN SILENCE); STUDENTS WITH THEIR RESULTS (ACTUALPIECES, OMITTED PIECES  
AND WRONG PIECES AS WELL AS IF THEY FINISHED OR NOT AND THEIR HEART FREQUENCY) 

PIECES IN THE TEST (± 1 PIECE)

ACTUAL 
PIECES

STUDENTS 
PIECES

OMITTED PIECES 
(TOTAL PIECES - 
THEIR PIECES)

FINISHED (F) OR 
NOT FINISHED (NF) 

THE TEST

HEART FREQUENCY OF EACH STUDENT 
PPM (REST LEVELS 61-76)

INITIAL FINAL

D
AY

 1

Student 1

199

197 2 F 62 75
Student 2 172 27 F 60 72
Student 3 197 2 F 62 77
Student 4 161 38 F 58 77
Student 5 188 11 F 63 74
Student 6 193 6 F 59 76
Student 7 194 5 F 57 71
Student 8 185 14 F 63 73

Student 9 193 6 F 64 74

Student 10 188 11 F 65 76
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Quantitative analysis
For a quantitative analysis, the means with the standard deviations (following the next formulas) and 
two t-tests were done for all of the data.

3.3 Processed data
A big analysis could be done with all of the 
data due to its extension. For this essay, both a 
qualitative analysis and a quantitative analysis 
were done for interpreting then the results in a 
valuable and numerical way.

3.3.1 Concentration analysis

Qualitative analysis 
Question 1. The number of failures (omissions 
+ errors) mustn’t be higher than the 10% of 
correct answers. Do Axl0 , were A is students
                                       100    correct pieces, 
and then see if this value is lower than student 
failures.

Example: Student 1, day 1: 
264 x 10

 = 26.4 
                                                      100    

Is the number of failures higher than this value?

The number of failures (133) is higher than 
this value= yes. This qualitative analysis shows 
that the failures of the student were much higher 
than its correct answers. Therefore, the quality 
of the performance in the test is low, due to lack 
of concentration. The same happens for the 
rest of the students in the first week. However, 
the performance quality was much better in the 
second week, due to presence of concentration 
(See appendices I and J).

Question 2. Errors shouldn’t exceed two-fifths 
of the omissions. Do they exceed two-fifths of the 
omissions? In any case, they don’t because none 
of the students had errors, just omissions. It is 
still seen a low general performance due to lack 
of concentration, because, even though they did 
not confuse pieces, they still missed many (See 
appendices I and J).

TABLE 3: MEAN OF OMITTED PIECES OF THE TESTS FROM THE 
FIRST WEEK (WITH NOISE) AND ITS STANDARD DEVIATION

PIECES IN THE TEST 
 (± 1 PIECE)

MEAN OF OMITTED 
PIECES 

(TOTAL PIECES – THEIR 
PIECES) (   )

STANDARD DEVIATION 
(σ)

Day 1 153.3 17.3

Day 2 66.0 11.9

Day 3 84.0 8.2

Day 4 206.4 45.4

Day 5 125.1 18.8

Total mean 126.9 55.7

TABLE 4: MEAN OF OMITTED PIECES OF THE TESTS FROM THE 
SECOND WEEK (IN SILENCE) AND ITS STANDARD DEVIATION

PIECES IN THE TEST 
 (± 1 PIECE)

MEAN OF OMITTED 
PIECES 

(TOTAL PIECES – THEIR 
PIECES) (   )

STANDARD DEVIATION 
(σ)

Day 1 12.2 11.7

Day 2 3.9 2.4

Day 3 25.2 9.3

Day 4 16.0 6.2

Day 5 19.1 9.1

Total mean 15.3 10.8

Formula for evaluating the results of the test:	
			 

where
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𝑁𝑁

∑ |𝑁𝑁
𝑖𝑖=1 𝑥𝑥𝑖𝑖 − 𝜇𝜇|2 Example: Standard deviation omitted pieces in day 1 

test of the first week (with noise) = 

√∣133−153.3∣2+∣171−153.3∣2+∣176−153.3∣2+∣137−153.3∣2+∣140−153.3∣2+∣139−153.3∣2+∣160−153.3∣2+∣169−153.3∣2+∣138−153.3∣2+∣170−153.3∣2

10
=

17.3 

 Table 3: Mean of omitted pieces of the tests from the first week (with noise) and its standard deviation. 
  Pieces in the test (± 1 piece)  

Mean of omitted pieces (Total 
pieces – their pieces) (𝑥̅𝑥) 

Standard deviation (𝝈𝝈) 

Day 1 153.3 17.3 
 

Day 2 
 

66.0 11.9 
 

Day 3 84.0 
 

8.2 
 

Day 4 206.4 45.4 
 

Day 5 125.1 
 

18.8 
 

Total mean 126.9 
 

55.7 

Table 4: Mean of omitted pieces of the tests from the second week (in silence) and its standard 
deviation. 

 Pieces in the test (± 1 piece)  
Mean of omitted pieces (Total 

pieces – their pieces) 
Standard deviation (𝝈𝝈) 

Day 1 12.2 11.7 
 

Day 2 
 

3.9 2.4 
 

Day 3 25.2 9.3 
 

Day 4 16.0 6.2 
 

Day 5 19.1 9.1 
 

Total mean 15.3 10.8 

 
Formula for evaluating the results of the test: 𝐴𝐴−𝐸𝐸

𝐴𝐴+𝑂𝑂
×100 where 

A= Correct pieces 
E= Errors 
O=Omitted pieces 
The result of applying this must not be lower than 80. If it is, then the concentration cannot be 
considered good or high. 

Student 1, day 1 of the first week: 264−0
264+133

=66.5% 

 

 

A= Correct pieces
E= Errors
0=Omitted pieces

The result of applying this must not be lower 
than 80. If it is, then the concentration cannot be 
considered good or high.

Student 1, day 1 of the first week:
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3.3 Processed data 
A big analysis could be done with all of the data due to its extension. For this essay, both a qualitative 

analysis and a quantitative analysis were done for interpreting then the results in a valuable and 

numerical way. 

3.3.1 Concentration analysis 

Qualitative analysis  
Question 1. The number of failures (omissions + errors) mustn’t be higher than the 10% of correct 

answers. Do  A×10
100

 , were A is students correct pieces, and then see if this value is lower than 

student failures. 

Example: Student 1, day 1: 264×10
100

=26.4= Is the number of failures higher than this value? 

The number of failures (133) is higher than this value= 𝑦𝑦𝑦𝑦𝑦𝑦. This qualitative analysis shows 

that the failures of the student were much higher than its correct answers. Therefore, the 

quality of the performance in the test is low, due to lack of concentration. The same happens 

for the rest of the students in the first week. However, the performance quality was much 

better in the second week, due to presence of concentration (See appendices I and J). 

Question 2. Errors shouldn’t exceed two-fifths of the omissions. Do they exceed two-fifths of the 

omissions? In any case, they don’t because none of the students had errors, just omissions. It 

is still seen a low general performance due to lack of concentration, because, even though 

they did not confuse pieces, they still missed many (See appendices I and J).  

Quantitative analysis 
For a quantitative analysis, the means with the standard deviations (following the next formulas) and 

two t-tests were done for all of the data. 

Mean (𝑥̅𝑥) = ∑(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝)
𝑛𝑛

 

Example: Mean for omitted pieces in day 1 test of the first week (with noise) =

 (397 −264)+(397−226)+(397−221)+(397−260)+(397−257)(397 −258)+(397−237)+(397−228)+(397−259)+(397−227)
10

=

153.3 omitted pieces  
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 Table 3: Mean of omitted pieces of the tests from the first week (with noise) and its standard deviation. 
  Pieces in the test (± 1 piece)  

Mean of omitted pieces (Total 
pieces – their pieces) (𝑥̅𝑥) 

Standard deviation (𝝈𝝈) 

Day 1 153.3 17.3 
 

Day 2 
 

66.0 11.9 
 

Day 3 84.0 
 

8.2 
 

Day 4 206.4 45.4 
 

Day 5 125.1 
 

18.8 
 

Total mean 126.9 
 

55.7 

Table 4: Mean of omitted pieces of the tests from the second week (in silence) and its standard 
deviation. 

 Pieces in the test (± 1 piece)  
Mean of omitted pieces (Total 

pieces – their pieces) 
Standard deviation (𝝈𝝈) 

Day 1 12.2 11.7 
 

Day 2 
 

3.9 2.4 
 

Day 3 25.2 9.3 
 

Day 4 16.0 6.2 
 

Day 5 19.1 9.1 
 

Total mean 15.3 10.8 

 
Formula for evaluating the results of the test: 𝐴𝐴−𝐸𝐸

𝐴𝐴+𝑂𝑂
×100 where 

A= Correct pieces 
E= Errors 
O=Omitted pieces 
The result of applying this must not be lower than 80. If it is, then the concentration cannot be 
considered good or high. 

Student 1, day 1 of the first week: 264−0
264+133

=66.5% 

 

TABLE 5: FORMULA OF THE TOULOUSE TEST APPLIED TO THE RESULTS OF THE FIRST WEEK (WITH NOISE)  
FOR OBTAINING CONCENTRATION PERCENTAGE WITH THE MEANS AND STANDARD DEVIATIONS

FORMULA APPLIED FOR EACH STUDENT: PERCENTAGE OF CONCENTRATION (%)

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 MEAN PER
STUDENT

STANDARD 
DEVIATION

Student 1 66.5 71.5 71.9 56.5 77.5 68.8 7.9

Student 2 56.9 61.0 65.2 38.3 68.9 58.1 11.9

Student 3 55.7 72.5 71.1 55.4 75.1 66.0 9.6

Student 4 65.5 55.5 69.3 43.7 67.4 60.3 10.7

Student 5 64.7 67.0 70.0 55.6 72.9 66.1 6.6

Student 6 65.0 72.5 72.6 74.6 78.1 72.5 4.8

Student 7 59.7 69.0 68.5 60.8 74.6 66.5 6.2

Student 8 57.4 60.5 62.6 45.5 66.1 58.4 7.9

Student 9 65.2 71.0 69.6 48.4 72.0 65.3 9.8

Student 10 57.2 69.5 68.2 56.3 74.0 65.0 7.9

Mean per day 61.4 67.0 68.9 53.5 72.6

Standard deviation 4.4 5.9 3.0 10.2 4.1

Overall mean 64.7

Standard deviation 8.9
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GRAPH 2: THIS GRAPH SHOWS THE MEAN OF CONCENTRATION FOR EACH STUDENT WITH ITS STANDARD DEVIATION IN EACH OF 
THE SOUND ENVIRONMENTS (IN SILENCE AND WITH NOISE) THE STUDENTS WERE EXPOSED TO.

3.3.2 Heart frequency analysis

TABLE 7: THIS TABLE SHOWS THE DIFFERENCE OF HEART FREQUENCY, THE HEART FREQUENCY INCREASE IN PPM, OF THE FIRST 
WEEK (WITH NOISE) WITH THE MEANS AND STANDARD DEVIATIONS.

DIFFERENCE OF HEART FREQUENCY:  HEART RATE INCREASE (PPM)

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 MEAN PER
STUDENT

STANDARD 
DEVIATION

Student 1 32.0 29.0 30.0 35.0 31.0 31.4 2.3

Student 2 22.0 36.0 39.0 27.0 27.0 30.2 7.0

Student 3 36.0 23.0 44.0 31.0 36.0 34.0 7.7

Student 4 21.0 32.0 28.0 31.0 34.0 29.2 5.1

Student 5 36.0 40.0 43.0 38.0 34.0 38.2 3.5

Student 6 35.0 34.0 37.0 31.0 31.0 33.6 2.6

Student 7 44.0 34.0 40.0 35.0 36.0 37.8 4.1

Student 8 20.0 26.0 42.0 33.0 27.0 29.6 8.3

Student 9 23.0 22.0 41.0 27.0 49.0 32.4 12.0

Student 10 33.0 31.0 28.0 28.0 33.0 30.6 2.5

Mean per day 30.2 30.7 37.2 31.6 33.8

Standard deviation 8.2 5.8 6.2 3.7 6.2

Overall mean 32.7

Standard deviation 6.5

TABLE 6: FORMULA OF THE TOULOUSE TEST APPLIED TO THE RESULTS OF THE SECOND WEEK (IN SILENCE) 
OBTAINING CONCENTRATION PERCENTAGE WITH THE MEANS AND STANDARD DEVIATIONS.

FORMULA APPLIED FOR EACH STUDENT: PERCENTAGE OF CONCENTRATION (%)

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 MEAN PER
STUDENT

STANDARD 
DEVIATION

Student 1 99.0 98.5 97.0 96.4 97.9 97.8 1.1

Student 2 86.4 98.5 91.8 94.7 93.3 92.9 4.4

Student 3 99.0 98.5 93.5 97.1 96.2 96.9 2.2

Student 4 80.9 98.8 91.5 95.2 82.8 89.9 7.8

Student 5 94.5 97.7 94.5 98.3 97.5 96.5 1.8

Student 6 97.0 100.0 96.3 96.9 97.1 97.4 1.5

Student 7 97.5 99.3 96.0 96.4 96.0 97.0 1.4

Student 8 93.0 96.6 90.8 93.1 92.9 93.2 2.1

Student 9 97.0 98.9 91.0 96.2 98.1 96.2 3.1

Student 10 94.5 98.5 94.8 98.1 96.9 96.5 1.8

Mean per day 98.5 93.7 96.2 94.9 98.5

Standard deviation 0.9 2.3 1.6 4.6 0.9

Overall mean 95.4

Standard deviation 3.9

GRAPH 1: THIS GRAPH SHOWS THE MEAN OF CONCENTRATION WITH ITS STANDARD DEVIATION FOR EACH OF THE SOUND 
ENVIRONMENTS (IN SILENCE AND WITH NOISE)  THE STUDENTS WERE EXPOSED TO.



Página 102	 Human concentration; effect of sound environment in student’s concentration	 Mejores monografías de Bachillerato Internacional	 OrTj7 OrTj7	 Mejores monografías de Bachillerato Internacional	 Clara Sánchez-Lozano	 Página 103                          

GRAPH 4: REPRESENTATION OF THE MEAN OF HEART FREQUENCY INCREASE WITH ITS STANDARD DEVIATION FOR EACH OF THE 
STUDENTS IN EACH SOUND ENVIRONMENTS (IN SILENCE AND WITH NOISE) THE STUDENTS WERE EXPOSED TO.

3.4 Further analysis
Even though the difference between the results from the different sound environments is clear with 
the graphs because the standard deviations do not overlap, a t-test with 99% of confidence was done 
for ensuring the most precise analysis of the results.

TABLE 9: VALUES OBTAINED FROM THE T-TEST ANALYSIS DONE FOR BOTH THE CONCENTRATION  
AND THE HEART FREQUENCY.

P-Value for a level of confidence of 99%

Concentration 8.1xl0-
33

<0.01

Heart frequency increase 1.5X10-
32

<0.01

It can be then concluded that there is a big significance in the difference between the results 
obtained from the tests with noise and in silence for concentration and for heart frequency increase.

TABLE 8: THIS TABLE SHOWS THE DIFFERENCE OF HEART FREQUENCY, THE HEART FREQUENCY INCREASE IN PPM, THE SECOND 
WEEK (IN SILENCE) WITH THE MEANS AND STANDARD DEVIATIONS.

DIFFERENCE OF HEART FREQUENCY:  HEART RATE INCREASE (PPM)

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 MEAN PER
STUDENT

STANDARD 
DEVIATION

Student 1 13.0 13.0 9.0 9.0 11.0 11.0 2.0

Student 2 12.0 15.0 15.0 1.0 6.0 9.8 6.1

Student 3 15.0 16.0 11.0 13.0 10.0 13.0 2.5

Student 4 19.0 18.0 14.0 12.0 11.0 14.8 3.6

Student 5 11.0 9.0 10.0 12.0 13.0 11.0 1.6

Student 6 17.0 17.0 10.0 15.0 16.0 15.0 2.9

Student 7 14.0 13.0 15.0 12.0 18.0 14.4 2.3

Student 8 10.0 6.0 6.0 13.0 1.0 7.2 4.5

Student 9 10.0 15.0 12.0 12.0 14.0 12.6 1.9

Student 10 11.0 9.0 7.0 8.0 7.0 8.4 1.7

Mean per day 13.2 13.1 10.9 10.7 10.7

Standard deviation 3.0 3.9 3.1 3.9 5.0

Overall mean 11.7

Standard deviation 3.9

GRAPH 3: REPRESENTATION OF THE MEAN OF HEART FREQUENCY INCREASE WITH ITS STANDARD DEVIATION FOR EACH OF THE 
SOUND ENVIRONMENTS (IN SILENCE AND WITH NOISE) THE STUDENTS WERE EXPOSED TO.
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J) showed that with noise, all of the student’s 
failures were higher than the 10% of their correct 
answers. On the contrary, in silence, none of 
the student’s failures were higher than this 
percentage, showing much better results.

Furthermore, the heart rate increase was also 
studied because it is a response caused by the 
production of Cortisol hormone by the adrenal 
gland due to the stimulus of stress (James 
Wilsons, 2016). This way stress, which appeared 
when the students were exposed to noise, caused 
the heart rate of the individuals to increase. 
This is because it is how the body prepares for 
protecting itself thinking it will have to run or 
move intensively in some way. Human body 
prepares for this by increasing blood flow for 
supplying more oxygen to the body (that is why 
the hormone is called fight or flight hormone) 
(Dina Aronson, 2009). The initial heart rates and 
the final ones are in the raw data section.

It is important to mention that their initial heart 
rate could be considered a bit high. This could be 
due to the circumstances and the nervousness 
caused by the exam situation or simply due to 
the different experience. However, all of the 
students were in the rest levels range (61-76 
ppm). Despite the possibility of being considered 
high, the difference between the increase when 
they were exposed to noise than to silence is 
significant.

As represented in graph 3, the heart rate 
increased differently with the diverse sound 
environments; when this was noisy the heart 
rate increase was much more than when there 
was silence (20.98 higher).

With this value, it can be concluded again that 
noise affects physiologically the human being 
when this is trying to concentrate as in response 
to Cortisol production the body prepares for 
action; heart frequency increases.

Finally, it is important to remark that the 
standard deviations were really different in each 
of the sound environments but this can be due 
to the fact that, in general, human beings have a 
more similar performance when there is silence, 
while, when it comes to noise, each human being 
has a different tolerance to this. However, when 
the total means are done the results still show a 
significant difference, supporting the conclusion 
reached in this paper. As well, the sample number 
was increased for reducing these uncertainties.

4.1 Conclusion
In conclusion, this investigation successfully 
demonstrates that the sound surrounding affects 
a person’s concentration state. It was seen by 
the analysis of the data the experiment gave, 
especially the mean of concentration, the mean 
omitted pieces and the mean heart rate increase 
for each sound environment. The difference 
between mean of concentrations was really 
significant (30.7), as well as between mean of 
heart rate increase (20.98).

Conclusively, both hypotheses are supported;
1.	As predicted with hypothesis 1, when an 

unpleasant sound surrounding was present the 
student’s concentration decreased, their heart 
rate increased and their marks were indeed 
lower (they had more omissions). This confirms 
the fact that Cortisol is produced, having the 
effect of stress and increasing heart rate for 
preparing the body, creating at the same time 
an extra distraction reducing the concentration.

2.	Agreeing with the hypothesis 2, when silence 
was present the student’s concentration 
increased, their heart rate increase was lower 
and their marks were better (less omissions). 
This confirms that serotonin is produced in 
response to relaxed state when there is no 
danger stimulus, having the effect of relaxation 
and therefore having fewer distractions, 
increasing their concentration.

Discussion 
Concentration, being defined as the process of 
selecting one task to focus in while ignoring 
others over a certain period of time (Virginia Tech 
Athletics, 2001), is affected by the environment the 
individual is in. In this case, the sound surrounding 
of students in a test requiring concentration 
was studied. After experimentation, it can be 
concluded that, even though an individual is still 
possible to concentrate when being surrounded 
by noise, the performance is much lower than 
when there is absence of sound, in other words, 
when there is silence.

As the graph 1 shows, there is a significant 
difference between the mean of concentration 
of the ten students when there was silence and 
when noise was present in the environment. 
This difference of 30.7 (95.4 - 65.7, seen in tables 
7 and 8) clearly demonstrates that, in general, the 
students were more concentrated and therefore 
increase the level of their positive results when 
they were in silence. These results are due 
to the fact that when there is absence of noise 
the human being is in rest giving the stimulus 
of non-danger, so the pineal gland secretes the 
hormone known as serotonin, which causes a 
general feeling of relaxation in the human being 
(Calm Clinic, n.d). This reduces the distractions 
the student is affected by, like for example high 
heart rate itself or being conscious of this and 
getting nervous for not being able to lower it 
down. So, the student is able to maintain focused 
in only one task ahead, in this case, the test. 
Withal, as the hormone itself causes the human 
body to relax, the students, while producing 
it because they were not exposed to any stress 
stimuli, could have better results with general 
30.7% more of concentration. It can clearly be 
seen in the concentration of student 6, week 2, 
day 2; 100.0%, a perfect one.

Some students (students 2, 4 and 8) had in 
general a lower performance than the rest, seen 
in graph 2. Still this can be due to some external 

facts to the experiment, like for example that 
student 2 had a common flu during the whole 
experiment, affecting the results because an 
extra distraction is added (Markham Heid, 2014), 
so this student could concentrate less as it was 
focused not only in the test but in its personal 
state. Student 4 also had some personal problems 
so he felt (stated in the survey) the tests in the 
second week more difficult, while in reality the 
difficulty was controlled and kept the same for the 
two weeks. Moreover, the student 8 could have 
had less positive results because of its tolerance 
to noise. This was described in the surveys done 
(see appendices F and G), where this student 
stated on his survey that, on the contrary to most 
of the people, he could not concentrate fully 
with silence. This is a really surprising fact; 
though any of those personal details affected a 
lot the general results as a significant difference 
between the total levels of concentration in the 
different sound environments can still be seen. 
Despite all these fluctuations, the general results 
still support the conclusion.

The final conclusion is also supported by the 
number of failures (errors and omissions) in 
each of the sound environments. The results of 
mean omitted pieces are shown in the tables 5 
and 6. As seen, there is a big difference, of 111 
(127 - 16), between the two sound environments. 
This is because the students had less level of 
concentration when noise was present so, as 
they were less focused and their attention levels 
were much lower due to the presence of noise 
(Maria Klatte, 2013), they had many more 
omissions. Moreover, seen in table 1 and 2, a 
really big difference in the number of students 
that were able to finish (F) and do not finish (NF) 
can be seen; —students did not finish their test 
with noise, while only— did not finish the test in 
silence. This difference (40 students) is a further 
representation of the quality of the performance 
with each of the environments. As well, the 
qualitative analysis done (see appendices I and 
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the general heart rate increase of the students. 
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the results.
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This would be interesting, because the amount of 
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4.3 Evaluation of procedure

TABLE 10: THIS TABLE REPRESENTS ONE OF THE LIMITATIONS 
OF THE EXPERIMENT AND THE POSSIBLE MODIFICATION 
THAT COULD HAVE BEEN DONE FOR IMPROVING EVEN MORE 
THE RELIABILITY OF THE RESULTS.

LIMITATION MODIFICATION

Exterior noise the 2
nd

 week 

(in silence); the sound 

environment the second 

week was supposed to be 

completely silence but some 

exterior noise was present 

during the test.

This could have been 

modified by choosing a 

more isolated class, for 

avoiding the external 

noise. Furthermore, each 

student could have worn 

some headphones for extra 

unintended noise not to be 

present and reaching more 

silence.

Size of the tests; some of the 

tests were a bit small in size. 

This could have affected 

the pieces they were able to 

perceive rapidly.

The tests could have been 

printed in a bigger size, 

maintaining at the same time 

the quality of the images, 

for the reliability of the 

experiment to be higher.

Distribution of noise the 1st 

week; depending on the 

place of the student (closer 

or not to the speakers) the 

noise could have affected 

more or less him/her.

During the 1st week more 

speakers in stereo mode 

could have been used for 

the noise to be equal for 

every student. Even the 

students could have worn 

some headphones with 

the specific noise intended 

recorded (each with the 

same decibels and the 

same noises) for them to be 

exposed to the same sound 

environment.

Observer   effect;   the   

tester   was   present during  

every  test  as  the  heart  

rate was measured and this 

could have been an extra 

distraction for the students.

This measurement was 

done as fast as possible 

though it still could have 

affected the result. It could 

have been reduced by 

placing a medical pulse 

oximeter in the forefinger 

of every student and leave 

it until the end of the exam 

so no external presence 

would have distracted the 

students.



Página 108	 Human concentration; effect of sound environment in student’s concentration	 Mejores monografías de Bachillerato Internacional	 OrTj7 OrTj7	 Mejores monografías de Bachillerato Internacional	 Clara Sánchez-Lozano	 Página 109                          

6 Appendices

Appendix A: Images 1 to 5: Decibels of the 1st week.

Appendix B: Images 6 to 10: Decibels for the 2nd week.10

10
  In this image (image 10), that is part of the sound environment of the second week in which the exam was done, seems 

that decibels are too high, as it shows 65dB. However, the important value in the image is the average decibels (the small value 
(below AVG) in the middle of the minimum and maximum). In all of the cases the decibels are inside the stablished range 
controlled for the experiment.
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Information: after this experiment, the manager guarantees that:
1.	The answers and all of the data compiled from this experiment are confidential and will not be 

used for anything more than the investigation and work. Furthermore, the information provided 
by the test will only be used for seeing the possible increase or decrease in concentration levels 
of the students.

2.	This experiment will not suppose any danger or possible danger to the students.
3.	The students will not suffer any aftermaths or secondary effects of any type from this experiment.

I,	 , as participant of this experiment from the dates 7
th

 to 18
st
of 

November included (not including weekends), understand the subsequent clause:

The results of the experiment will not be a base from which it can be concluded the intelligence of 
the person or similar. It will be used as a measurement of your concentration in several environments. 
Under no circumstances the measurement of the statements before (e.g. intelligence) will be done.

Finally: I declare that I understand the consequences of not performing what I (by signing) state I 
will do.

I declare that I will inform the creator/manager of all the experiment process (A.K.A the tester) of 
any problems or disabilities I could/will have during the experiment process.

I, hereby, declare that I have read and, therefore, I accept all of the information stated and 
provided here.

Signature with date of: 3-11-16
Manager of experiment: (	 , the tester)
Participant n° 4
The first survey (done as soon as this form is received) is in this link:

The second survey (done as soon as possible after the test) is in this link:

Please, complete this form and answer the survey as soon as possible.

Appendix C
This is the verification form the students read and signed before doing the test. As seen, every detail 
of the experiment and its process is given, for them to be informed of everything.

This is the verification form the students read and signed before doing the test. As seen, every detail 
of the experiment and its process is given, for them to be informed of everything.

Name:	 Date: 3-11-16

This experiment, for the participants, has this process:
1. You will go into a specific classroom chosen by the manager of the experiment 2. You will receive 

a concentration test 3. You will also receive instructions on how to do it and extra information of 
how the process of the test will be 4. You will have 8/10/15 minutes for completing it 5. During these 
minutes, you will be exposed to different sound environments the first week and no sound the second 
week 6. During the test the manager will measure your heart rate 7. After the 10 minutes have passed 
you will give back the test with your name written on it to the manager of the test.

 
This process will be done and repeated during 10 days

For being part of the process of this experiment, you will have to accept the next statements (this 
will be happening during the 10 days):
-	 Use your recess of 20 minutes every day (though you will still have 5 to 10 minutes of break after 

the test)
-	 Have the best performance you can in the test
-	 Be punctual to each test
-	 Assist each day to the test
-	 Do 2 surveys: one before the experiment and one afterwards
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Appendix E:

Image 12: Here is an example of a test they did. This is the test number 9 (November the 17
th

, 2016) from the student number 9. It is also corrected. 

The pieces (all of them, the correct ones and the omissions) are marked.

Appendix D

Image 11: Here is an example of a test they did. This is the test number 2 (November 8
th

, 2016) from the student number 1. It is also corrected. The 

pieces (all of them, the correct ones and the omissions) are marked.
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Appendix F

Images 13 to 14: This is one of the surveys, the ht (before the test) of one student that participated.
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Appendix G

Images 15 to 17: This is one of the surveys, the 2nd (after the test) of one student that participated.
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TABLE 1

Qualitative analysis: questions

Question 1 Question 1

D
ay

 1

Student 1 Yes No

Student 2 Yes No

Student 3 Yes No

Student 4 Yes No

Student 5 Yes No

Student 6 Yes No

Student 7 Yes No

Student 8 Yes No

Student 9 Yes No

Student 10 Yes No

D
ay

 2

Student 1 Yes No

Student 2 Yes No

Student 3 Yes No

Student 4 Yes No

Student 5 Yes No

Student 6 Yes No

Student 7 Yes No

Student 8 Yes No

Student 9 Yes No

Student10 Yes No

D
ay

 3

Student 1 Yes No

Student 2 Yes No

Student 3 Yes No

Student 4 Yes No

Student 5 Yes No

Student 6 Yes No

Student 7 Yes No

Student 8 Yes No

Student 9 Yes No

Student 10 Yes No

D
ay

 4

Student 1 Yes No

Student 2 Yes No

Student 3 Yes No

Student 4 Yes No

Student 5 Yes No

Student 6 Yes No

Student 7 Yes No

Student 8 Yes No

Student 9 Yes No

Student 10 Yes No

D
ay

 5

Student 1 Yes No

Student 2 Yes No

Student 3 Yes No

Student 4 Yes No

Student 5 Yes No

Student 6 Yes No

Student 7 Yes No

Student 8 Yes No

Student 9 Yes No

Student 10 Yes No

TABLE 2

Qualitative analysis: questions

Question 1 Question 1

D
ay

 1

Student 1 No No

Student 2 No No

Student 3 No No

Student 4 No No

Student 5 No No

Student 6 No No

Student 7 No No

Student 8 No No

Student 9 No No

Student 10 No No

D
ay

 2

Student 1 No No

Student 2 No No

Student 3 No No

Student 4 No No

Student 5 No No

Student 6 No No

Student 7 No No

Student 8 No No

Student 9 No No

Student10 No No

D
ay

 3

Student 1 No No

Student 2 No No

Student 3 No No

Student 4 No No

Student 5 No No

Student 6 No No

Student 7 No No

Student 8 No No

Student 9 No No

Student 10 No No

D
ay

 4

Student 1 No No

Student 2 No No

Student 3 No No

Student 4 No No

Student 5 No No

Student 6 No No

Student 7 No No

Student 8 No No

Student 9 No No

Student 10 No No

D
ay

 5

Student 1 No No

Student 2 No No

Student 3 No No

Student 4 No No

Student 5 No No

Student 6 No No

Student 7 No No

Student 8 No No

Student 9 No No

Student 10 No No

Appendix H: As this experiment 
included human beings the ethical 
considerations were strictly revised and 
followed.

Ethical considerations
The IB guidelines for human experimentation 
policy were meticulously considered when 
designing the procedure. I hereby confirm that 
the human beings involved, the 10 students, 
in the experiment and the investigation, were 
not in any way, deliberately or not, harmed or 
affected negatively. They were all informed of 
every part of the process of the experimentation 
in which they personally decided they were 
going to participate. I ensured this by creating 
a verification form every student signed (see 
appendices) with every detail of the experiment 
as well as informing them of everything in every 
moment at the beginning of each test.

Appendix I
Table 1 represents the analysis of qualitative data 
of the results of the first week (with noise), days 
1-3; if their failures are higher than the 10% of 
their correct answers (yes) or if not (no) and sec-
ondly if the errors exceed two fifths of the omis-
sions.

Table 2 represents the analysis of qualitative data 
of the results of the second week (in silence), day 
1; if their failures are higher than the 10% of their 
correct answers (yes) or if not (no) and secondly 
if the errors exceed two fifths of the omissions.






