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Abstrakt

BriSova, Alzbeta: Vyuzitie metody CLIL (Content and Language Integrated
Learning) vo vyuche tematického okruhu Kombinatorika, pravdepodobnost a statistika
v gymnaziach. [Diplomova préaca]. Univerzita Mateja Bela v Banskej Bystrici. Fakulta
prirodnych vied, Katedra matematiky. Veduci prace: Doc. RNDr. Miroslav Haviar, CSc.
Stupen odbornej kvalifikacie: Magister — Mgr. Banska Bystrica, 2013. 91 s.

Hlavnym cielom diplomovej prace bolo navrhnit' a otestovat’ ukazkové hodiny
Vv ramci tematického okruhu Kombinatorika, pravdepodobnost’ a Statistika v gymnéziach
s vyuzitim metédy CLIL. Praca je rozdelena na teoretickt a prakticka Cast’.

Teoreticka Cast’ obsahuje Sest’ kapitol. V prvych troch su ozrejmené zakladné pojmy
savisiace s metodou CLIL (Content and Language Integrated Learning) v integrovanej
vyuébe matematiky a anglického jazyka. Stvrtda kapitola uvadza vyhody opisovanej
metody. V poslednych dvoch kapitolach je stru¢ne charakterizovand aplikacia metddy
Vv edukacii na izemi Slovenskej republiky.

Prakticka cast je rozdelena na pat cCasti. Prva predostiera pripravy ukazkovych
hodin. Jednotlivé pripravy, pracovné listy a prezentacie su predmetom druhej kapitoly.
Tretia kapitola charakterizuje Studentov a Studentky, ktori sa zucastnili vyucby
vyuzivajucej metodu CLIL. V Stvrtej kapitole je opisana miera znalosti, nadobudnutych
prostrednictvom integrovanej vyucby matematiky a anglického jazyka. Znalosti boli
zistené metddou pozorovania a didaktickym testom. V zaverecnej kapitole praktickej ¢asti
je opisany postoj studentov K realizovanej vyucbe zisteny metédou dotaznika.

Praca je napisana v anglickom jazyku.

KPuadové slova: matematika, anglicky jazyk, metoda CLIL, vyuCovanie matematiky,

integracia matematiky a anglického jazyka, kombinatorika, pravdepodobnost’, statistika.



Abstract

BRISOVA, Alzbeta: Using CLIL Method (Content and Language Integrated
Learning) in Teaching and Learning the Combinatorics, Probability and Statistics Theme
at Grammar Schools. [Diploma thesis]. Matej Bel University, Banska Bystrica. Faculty
of Natural Sciences, Department of Mathematics. Supervisor:
Doc. RNDr. Miroslav Haviar, CSc. Qualification degree: Master degree — Mgr. Banska
Bystrica, 2013, 91 p.

The main aim of the thesis was to design and verify materials which use CLIL
method as a tool in teaching and learning the Combinatorics, Probability and Statistics
theme at grammar schools. The thesis is divided into theoretical and practical parts.

Theoretical part consists of six chapters. The first three chapters present the concepts
related to the CLIL method (Content and Language Integrated Learning) in the integration
of Mathematics and English language. The fourth chapter provides an overview
of the advantages of the used method. The last two chapters briefly characterize
the application of this method in the education in the Slovak Republic.

The practical part is divided into five chapters. The first chapter describes lesson
planning. Particular lesson plans, worksheets and presentations are present in the second
chapter. The third chapter characterizes learners who participated in the learning
and teaching via CLIL method. The fourth chapter ascertains the level of knowledge which
students acquired through the integration of Mathematics and English language. It was
determined via observation and didactic test. The last chapter of this part focuses
on the attitude of learners to teaching and learning via CLIL method. Their attitude
was ascertained through the method of questionnaire.

The thesis is written in English language.

Key words: Mathematics, English language, CLIL method, Mathematics education,

integration of Mathematics and English language, Combinatorics, Probability, Statistics.
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PREFACE

This diploma thesis covers the implementation of the CLIL (Content and Language
Integrated Learning) method in the integration of Mathematics and English Language.
It provides an overview of the concepts related to this integration, its advantages
and contributions to the learning and teaching. This approach becomes widely employed
across the Europe because it suits the demands on the present-day education.
The integration of Mathematics and English Language with its benefits and challenges
for learners and teachers in the European context and also the impact of this innovative
method on the holistic personality development of students were the main reasons
for elaborating this theme.

In the Slovak Republic, the provision of the CLIL method faces the lack of materials
for teachers. Designing and testing of the lesson plans and their related worksheets
or power-point presentations which use CLIL method as a tool in teaching and learning
the Combinatorics, Probability and Statistics theme at grammar schools are the main
contributions of this thesis.

The initiatives aimed at ascertainment of the knowledge which learners gained
throughout the lessons. Abiding interest was in attitude of learners towards this type
of educational provision.

Materials included in this thesis can be used by teachers of Mathematics who want

to use the CLIL method to enhance education of learners at grammar schools.
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INTRODUCTION

‘Live as if you were to die tomorrow.
Learn as if you were to live forever.’
Mahatma Gandhi

Multilingualism is becoming an important part of the European culture. Education
authorities have recognized the value of the CLIL (Content and Language Integrated
Learning) method in helping European citizens to cope with requirements of the world
around them. Consequently, the CLIL approach is becoming increasingly widespread
across the Europe since it not only satisfies demands on mainstream education
but also meets core standards within the European context.

This approach features prominently in the integration of the non-language subject
and the foreign, regional or minority language. It seeks the proficiency in both and attaches
the same importance to each.

The Slovak Republic has had long-term experience with the CLIL method.
The European programmes in education and training has served as a catalyst for further
spread of the employment of the CLIL approach across the country. However, the use
of this method has been challenged by many difficulties concerning shortage of trained
teachers, lack of material suitable for CLIL provision and others.

This diploma thesis deals with the CLIL method in the integration of Mathematics
and English language. The focus is on CLIL method as a tool in teaching and learning
the Combinatorics, Probability and Statistics theme at grammar schools.

The main reasons for elaborating this theme are its advantages and challenges
for learners and teachers in the integration of Mathematics and English language. Other
motive is our interest in innovative methods which have impact on the holistic personality
development of learners. CLIL is undoubtedly ranged between those methods.

The thesis is divided into theoretical and practical part. The theoretical part consists
of six chapters. The first three chapters present the concepts related to the CLIL method
(Content and Language Integrated Learning) in the integration of Mathematics and English
Language. The fourth chapter provides an overview of the advantages of this method.
The last two chapters acquaint readers with thestatus of CLIL in Slovakia

and its correspondence with the national educational policy.
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The practical part is divided into five chapters. The first two chapters cover materials
which encompass teaching and learning the CPS theme via CLIL method at grammar
schools. Designing and verifying of the materials can be considered asthe main
contribution of this thesis.

The third chapter provides the profile of learners from two different grammar
schools, who participated in the learning and teaching via CLIL method.

The fourth chapter deals with the ascertainment of the level of knowledge which
students acquired through the integration of Mathematics and English language.
It was ascertained via observation and didactic test.

The last chapter of this part provides a closer look at the attitude of learners towards
this type of educational provision; to what extent they acknowledged CLIL advantages
and challenges. We took an interest if they consequently seized the opportunity to enhance
their own education. To find out this information, learners were asked to fill
in the questionnaires.

The implementation of the CLIL method still faces many challenges; one of them
is the lack of material appropriate for the education via CLIL. Materials included in this
thesis can enable teachers of Mathematics to use the CLIL method to enhance education

of learners at grammar schools.
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1 THEORETICAL PART

1.1 CLIL as a Teaching Method

CLIL is an acronym for Content and Language Integrated Learning. This term was
introduced by David Marsh, University of Jyviskyld, Finland (1994): ‘CLIL refers
to situations where subjects, or parts of subjects, are taught through a foreign language
with dual-focused aims, namely the learning of content and the simultaneous learning
of a foreign language.’

The characteristic feature of CLIL is integration. In parallel with developing
of the non-language content of a curriculum subject through the medium of the target
language, the target language is developed via the non-language content. It is a method
of far broader scope than language teaching and learning (Baidak et al., 2006).

This dual-focused educational approach, which challenges the character of traditional
education by its humanizing character, is now widely employed across Europe (Baidak
et al., 2006).

Although the CLIL definition has been coined in 1994, the idea of integrating
the content and language has been implemented around the world for centuries —
from the Akkadian period (around 3000 BC) to the introduction of bilingual education
in the early sixties (Marsh et al., 2008). So the CLIL approach as such is both old and new.

The new about CLIL is that it synthesizes and applies the knowledge from various
educational approaches, such as immersion, multilingual education, language showers®
and others (Marsh et al., 2008). Moreover, one of the core principles is that CLIL

contributes to the quality of teaching and learning which all students are entitled to have.

1.2 Aims of CLIL

In accordance with The conceptual framework of teaching foreign languages
at primary and secondary schools (Koncepcia vyucovania cudzich jazykov v zdkladnych
a strednych skolach), CLIL aims at preparing students for a world that relies more

and more on multilingual exchanges. The target language becomes a tool for cognitive

! ‘Language showers include games, songs and others in the target language. This
developing of routines creates sense of security, lowers anxiety and boosts learning.’
(Marsh et al., 2008, p. 13)
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and intercultural growth. The idea of CLIL is to offer linguistically-enhanced education
with the result of ‘functional bilingualism’ of learners. It means that a student has
the knowledge of two languages for a certain area of a curriculum subject, in our case
it is Mathematics.

Referred to CLIL Handbook for teachers (2008), the introduction of new ideas
and concepts in curriculum subject is the main focus of CLIL. Apart from that it aims to:

improve the performance of learners in the curriculum subject and the target
language;

- increase motivation to study foreign languages as well as the curriculum subject;

- encourage stronger links with the citizenship curriculum;

- increase confidence of learners in the target language;

- provide cognitively challenging materials from the beginning;

- provide scaffolding® to support learning of content and language.

1.3 Principles of CLIL

In order to take account of a wide range of contexts, the CLIL approach is flexible.
However, there are some fundamental principles which are recognized as essential to make
CLIL effective and to distinguish it from other kinds of learning and teaching in non-native
language. In Content and Language Integrated Learning (Coyle et al., 2010) is asserted
that in its most reduced state, the following guiding principles can be said to drive this
model:

1) content — progression in new knowledge, skills and understanding relating

to the successful content learning lies at the heart of the learning process;

2) communication — permanent interaction and improvement in language using

and learning;

3) cognition — CLIL challenges learners to create new knowledge and helps them

to develop thinking skills and understanding through engagement in cognitive

processes and reflection;

2 <Scaffolding content and language — breaking down tasks into small steps, creating
interest, providing constructive feedback, use of language frames, substitution tables, word
banks, glossaries, use of native language, use of models for production of language.’

(http://www.cambridgeenglish.org/images/22191-tkt-clil-handbook.pdf)
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4) culture — progression towards pluricultural understanding, ‘self’ and ‘other’

awareness, identity, community and citizenship.

Although these principles, known as 4 Cs, can be outlined individually,
their connection into an integrated whole is fundamental in this method (Coyle et al.,
2010). For better understanding of CLIL method, see the following conceptual diagram
which offers holistic and symbiotic view.
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Picture 1: The conceptual diagram of CLIL?

We have introduced principles of CLIL approach to learning and teaching. Since
the most challenging principle to be applied is the communication principle, we deal

with its implementation in the following sections.

1.3.1 Language Triptych

The central focus of CLIL method is on linguistic progression — language learning
and language using. When transforming this theory into practice, a teacher should be aware
of three interrelated types of languages used for different purposes (Coyle et al., 2010):

- language of learning — the content obligatory language the learners need
to access new knowledge and understanding (not only key words but also the way
they are used, vocabulary, phrases, grammatical demands,...); e.g. when dealing
with the topic  Probability, learners need to operate with words such
as the probability of (doing), be equally likely and they need to use modal verbs

to predict future and language of describing, defining, explaining, hypothesizing;

3 Source: http://www.slideshare.net/ydgs20/session-6-13820161.
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- language for learning — the most crucial element for successful CLIL,
the language needed to operate in foreign language environment (for pair/group
work, asking questions, debating, etc.); e.g. when dealing with probability,
learners asks questions: What do you think is more probable...? or What are
possible outcomes when ...7;

- language through learning — new language that cannot be planned. This
emerging language needs to be captured, recycled and developed so that
it becomes a part of a repertoire of learners. When learning topic Probability
we expect students to know some of the uses of the present simple tense. During
the lesson, students come across with its other uses — e.g. when describing general

truths, facts and scientific laws.

1.3.2 Auditing Tasks

Tasks introduced during the lesson can differ in their linguistic or cognitive demands.
So we distinguish four types of tasks as it is shown in the following picture adapted

to CLIL Content and Language Integrated Learning (Coyle et al., 2010):

cognitive demands

A

High cognitive and low High cognitive and high

linguistic task linguistic task [, . .
g g »| linguistic demands
Low cognitive and low Low cognitive and high
linguistic task linguistic task

Picture 2: Types of tasks

The logic order of tasks throughout the lesson is usually from linguistically
accessible and cognitively non-demanding to high cognitive and high linguistic
demanding. The target type of task is the latter mentioned. The role of a teacher
is to modify tasks to be compatible with the national standards and make them

linguistically accessible for students (Coyle et al.,2010).
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1.4 Advantages of CLIL

CLIL is of unusual interest for its promotion of language learning and teaching
and language diversity. Students are given an opportunity to acquire proficiency
in languages. Having taken this opportunity, they are better prepared for mobility
in Europe which is becoming more widespread and inevitable.

Students who participate in CLIL lessons enjoy considerable advantages of CLIL,
as follows:

- focus on pragmatic knowledge and skills and the promotion of linguistic
competency and spontaneity;

- development of conceptual skills of learners, literally the way how to think;

- the quality of learning - it enriches understanding of concepts which results
in better associations of concepts and leads to more sophisticated way of learning;

- development of methods that are very specific to the dual-focused aims leads
to better quality of teaching;

- through interpersonal and intercultural communication CLIL provides students
opportunities for learning languages;

- it satisfies the need of learners to be exposed to a situation calling for genuine
communication;

- naturalness of the environment via bringing real-life situations into the classroom;

- inclusiveness — CLIL is appropriate for all learners regardless their age or linguistic
level;

- curriculum linking: new challenges (Coyle et al., 2010, Marsh — Mehisto, 2008).

Above mentioned benefits and other merits of CLIL exceed general demands
on mainstream education. Other benefits are worth mentioning — its diversity in forms
of implementation, target audience and adaptability to local conditions which
also contributed to the wide employment of this approach across the Europe.

Schools implementing this type of tuition achieve to increase the number of lessons
for foreign languages without increasing the number of lessons allotted to the foreign

languages as curriculum subjects.

1.5 CLIL in the Slovak Republic

Slovakia has had long-term experience with CLIL method, including various

languages, and schools spread across the country. Bilingual education has been provided
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since the early 1950s in minority languages and since 1990s in foreign languages. In 2003
legislation related to specific aspects of bilingual education has been developed and laws
have reflected the experience of the bilingual schools (Laukova, 2005). Slovakia, as a part
of the European Union has implemented recommendations of the European Council (2005
onwards) that CLIL should be adapted as a major educational initiative.

Based on The Current Report: Didactic Efficiency of the CLIL Method at the First
Level of Primary Schools in the Foreign Languages Teaching (Priebezna sprava:
Didaktické efektivnost metédy CLIL na prvom stupni ZS vo vyucovani cudzich jazykov)
CLIL is available at primary and secondary levels of education. Since 2008 to 2012 there
was a pilot project on CLIL which included 14 primary schools.

Status of languages taught in CLIL (Baidak et al., 2006) in the Slovak Republic:

e foreign languages: English, French, German, Spanish and Russian;

e regional and/or minority languages: Hungarian, Ukrainian and Ruthenian.

In response to the current EU education policy, there is a growing demand
to introduce CLIL to vocational and business schools. Synthesis of the professional
and language skills is crucial for the graduates to become successful in their occupations
and contributes to the mobility which should be within the reach of everyone (Laukova,
2007).

However, the shortage of training and recruitment of appropriate teachers is one
of the major barriers to implement this method. Slovak teachers are not formally trained
in CLIL approach and they are insufficiently qualified or competent. They can participate
in short-term courses usually provided by foreign training institutions. To set-up in-service
education is one of the issues concerning its future development (Kubes, 2011).

Another current issue is the lack of teaching and learning materials for CLIL lessons
(worksheets, lesson plans and teaching instructions) based on The Slovak Curriculum
and adapted directly for Slovak teachers (Kubes, 2011). Cooperation among schools
in order to exchange and share experiences with CLIL is inevitable step for efficient

implementation of this type of tuition at Slovak schools (Laukova, 2007).
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1.6 The Slovak Curriculum

In the Slovak Republic The Slovak Curriculum (Stdtny vzdelavaci program®)
is the supreme curricular document which contains the general objectives and requirements
related to the content of education and training and the key competencies. It states
the education standards but leaves room for adding content according to regional or other
requirements of schools. The specificities of the school imply the school orientation
and suggest the school profile.

The Slovak Curriculum defines the requirements and objectives related to the subject
Mathematics within the context of mathematical literacy and competencies. In case
of English language it is language literacy and competencies. The supreme curriculum

recommends using extra-curriculum activities and topics.

1.6.1 Mathematical Literacy and Competencies

Mathematical literacy is ‘a capacity of an individual to identify and understand
the role that mathematics plays in the world, to make well-founded judgements and to use
and engage with mathematics in ways that meet the needs of that life of an individual
as a constructive, concerned and reflective citizen’ (PISA, 2009, p.14).

The assessment framework for mathematical literacy makes reference to situations
(personal, educational, occupational, public and scientific), mathematical content
and mathematical processes (PISA, 2009).

One of the content areas in Mathematics is Combinatorics, Probability and Statistics
which is the central theme of this thesis. Pursuant to The Slovak Curriculum, Mathematics,
Appendix ISCED 34 (SVP, Matematika — priloha ISCED 34), students should improve
in wide range of mathematical processing, such as logical reasoning and argumentation,
problem solving, data representation, situation modelling, applying symbolic elements
and communication. The level of each competency can differ, from the basic one —
the reproduction through the connection to the reflection.

To apply mathematical literacy in everyday problems, it is important to gain key

competencies which facilitate functional use of the knowledge and skills.

* Statny vzdelavaci program, abbr. SVP.
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1.6.2 Language Literacy and Competencies

Language education policy in Slovakia acts in accordance with the Common
European Framework of Reference for Languages®. It is helpful to define desired language
proficiency levels at different levels of educational system.

Language literacy encompasses the ability to function communicatively in everyday
situations. According to the level of efficiency of the learner in the language, CEFR
divides users of the language into three broad divisions. Each of them can be divided
into two levels. Pursuant to The Slovak Curriculum, Appendix ISCED 3, students of upper
secondary level of education should be independent users of the language (the level
corresponds to the B2 level in the CEFR).

According to CEFR, independent users can understand the main ideas of text
about factual as well as about abstract topics, including technical discussions in their field
of specialisation. Another required competency for independent users is their unstrained
interaction with other speakers of the language with a degree of fluency and spontaneity.
Learners are able to produce detailed text on a wide range of subjects (based on CEFR).

Having mentioned the advantages of CLIL method, this tuition can contribute
to the considerable extent to the acquisition of these competencies (Marsh et al., 2008).
Throughout the tuition, learners are encouraged to explain a viewpoint on topical issues,
reasoning their advantages and disadvantages which make contribution to the acquirement
of speaking competencies and so it helps learners to become independent users
of the language by the CEFR definition. So it is inevitable to acknowledge CLIL

contribution to the improvement of language skills and competencies of learners.

> Common European Framework of Reference for Languages, abbr. CEFR.
(http://www.coe.int/t/dg4/linguistic/Source/Framework_en.pdf)
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2 PRACTICAL PART

2.1 Lesson Planning

In this chapter, we provide a closer look at designing our lesson plans, since CLIL
approach is challenging not only for students but also for teachers. To make CLIL
effective, in other words, to pursue the aims of this method and provide scaffolding,
we found it inevitable to plan the lesson consistently.

Materials (Lesson plans 1 — 6 and their related worksheets or power-point
presentations) present in this work were tested. In addition, untested materials which
include Probability; the Pascal Triangle and Binomial Theorem are in Appendices A-D.

First step when planning a lesson was to sum up the objectives of the lesson
by the guiding principles. When teaching via CLIL method, we divided objectives
into three groups:

1) objectives related to the mathematical content — these state where CLIL lesson

meets the standards of the curriculum of the subject;

2) objectives related to the different types of language — objectives achievable

during the lesson which develop competencies of learners in English language;

3) formative objectives — related to the improvement of the personality of students.

We found some tasks which meet these objectives on the web pages and books
which are mentioned in the Bibliography. Own tasks were introduced as well. The focus
was on their linguistic part — to be approachable by students, and content — to be
compatible with standards.

It was important that students were able to carry out tasks individually
or with the help of a classmate or the teacher. Having wanted to create stimulating
environment for language learning, students were given opportunity to produce language
while working in pairs or in groups. In order to solve tasks, they had to communicate,
cooperate and exchange information. In doing so, students enjoyed advantages of this
method. At this stage, noteworthy role of the teacher was to monitor students. Students
were expected to learn language for learning introduced during the lesson, so that they
were able to keep up with the pace of the following lesson.

To improve thinking and learning of learners, students were asked to come up

with rules or principles how to solve tasks. These could be applied to similar problems.
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Guiding questions provided by the teacher were helpful in their reasoning. This type
of questions is present in lesson plans we have prepared.

We are aware of the fact that the teacher should pay particular attention
to the language since it is a vehicle for learning. In our lesson plans, the language crucial
for students is always specified. The way of its presentation is not mentioned — in general,
vocabulary items are explained through descriptions (e.g. odd numbers are one, three, five
and so on), pictures and demonstrations. Translation of the word is used only when
it is inevitable. However, since our aim was to make students bilingual, mathematical
terms were introduced in Slovak language as well as in English language.

Moreover, we considered brain teasers to be suitable as an introduction to the CLIL
lessons — students needed to think to solve the task and use English to explain their
solution. These are suitable as language showers in all types of CLIL — from partial to total
immersion.

To be able to understand our lesson plans, readers should keep in mind that

- each lesson is divided into stages which help to keep logical order of the lesson;

- timing is just informative;

- common abbreviations used in lesson plans are: T = teacher; S(s) = student(s),

V = language for learning; E = English; WS = worksheets.

Lesson plans which were tested are followed by the evaluation (Lesson plans 1 — 6

and their related worksheets or power-point presentations).

2.2 Lesson Plans

Teaching materials comprising the theme Combinatorics were tested
in the Gymnazium Jozefa Gregora Tajovského (abbr. GJGT) among the second grade
students of the class with extended mathematical education. The mathematical content
corresponds to the standards these students were supposed to reach.

Lesson plans and their related presentations elaborating Statistics were tested
among the students of the third grade of Katolicke gymnazium Stefana Moysesa
(abbr. KGSM).

Unverified materials elaborating the theme Probability; the Pascal Triangle

and Binomial Theorem are in Appendices A-D, as it is mentioned above.
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Lesson plan 1 — Introduction to Combinatorics

Subject: Mathematics Grade: 2" graders
Theme: Binomial Coefficient Time: 45 min
Students will be able to
o simplify expressions which contain factorials;
Content e determine the number of combinations that can occur for n things
objectives taken k at a time;
e use the multiplication principle to determine in how many ways two
or more events can occur together.
Students will be able to
Language o follow instructions provided in English;
objectives e describe solutions in English language using vocabulary introduced
during the lesson.
Formative | Students will be able to
objectives e cooperate during group/pair work.

Language for learning: combination, principle, multiplication principle, factorial,

arrangement, In how many different ways...?, times, be equal

to, product, evaluate, the smallest value, set, subset, formula

Materials: papers with Language for Learning, worksheets
SEgPE Procedure Notes
Time
Introduction | Introduction to the lesson using CLIL method. pair work
(4 min) OWhat is the reason we use (Slovak or English) | Ssrealize
language? Why do we speak? Why do we learn English | the pros
language? To communicate, to express ideas, to improve | and cons
mutual understanding between nations.... of learning
T revises Ss” ideas. Aim of the lesson: to use English | in English
as a means of communication.
@ you want to be educated / clever what should you the code
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do? Listen to a T, study, do not disturb others,... of conduct
T: | hope that together we will improve a little bit. We are
going to learn English through Mathematics and
Mathematics through English language. If you have any
questions, do not hesitate and ask.
Warmup | Binomial coefficients
(3 min) Four people stand in front of the class. Their aim is to make 4 Ssin
a line. 1 person per 1 place. Choose the person who | front of the
will occupy the first, the second, the third and the last class
position.
@ In how many different ways can they occupy the first V: times,
5 . .
place? There are 4 different ways to occupy the first place. be equal to,
OIn how many different ways can be the second place | product
o .
occupied? There are 3 different ways to occupy the second T reads
place. aloud
4 choices 3 choices 2 choices 1 choice the equation
1% place 2" place 3" place 4% place | @nd points
I" ______________ 1 OUt
. 4-3:2-1=24 " :
. to algebraic
() What is the symbol for the product of all the numbers terms
from n down to and including 1? (n!)
Presentation T
(2 min) Factorial distributes
The product of all the numbers from n down W3S
to and including 1 is called n factorial. The symbol S reads
for n factorial isn! n € N: 0l =1 the table
nn—-1)-n-2)>n—-3):..-3:2:-1=n!
n! = n(n — 1)! and n! is the factorial of n.
Practice Ss work individually and then T and Ss check solutions. individual
Exercise 2 A) 5, B) a) 3!, b)4!, c¢)5!, d)6! work
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(5 min) V: evaluate, the smallest value
Motivation | T: I feel like having fruit salad. Ss name
(2 min) @ \hat fruit can | put in there? ex. ‘My fruit salad is | Some fruit
combination of apples, grapes and bananas’.
@ Would it make difference if | put apples first, then
bananas and then grapes? The order of fruits are in is not
important - it’s the same fruit salad.
Combination — the order is not important.
GRAMMAR - fruit/fruits; fish/fishes
T: Fruit is usually uncountable (Fruit is inexpensive here).
It is used as countable mainly to refer to one or more types
of fruit (oranges and other citrus fruits).
Presentation k-combination without repetition of a set S S reads
(5 min) A k-combination without repetitionof a set S is a subset the table
of k distinct elements of S. If the set has n elements the V: set,
number subset,
of k-combinations is equal to the binomial coefficient: formula
() = (n_';:)!k! (the formula) formfjla
remains
where n is the number of things to choose from, and you written
choose k of them. (No repetition, order doesn't matter.) on the board
() Give me an example of the Binomial coefficient.
Practice Exercise 3 Ss draw 4 points C | Sreads
(3 min) {A,B,C,D} and each handshake | A the text
illustrate as a line. Namely
{A,B},{A,C},{A,D},{B,C}, {B,D},{C,D}[ 5 b
There are (‘2‘) =6 combinations of two elements
out of the set of 4 elements.
Presentation | GRAMMAR: Collective nouns
(2 min) Each couple shake a hand. / Each couple shakes a hand.
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Collective nouns such as: army, herd, family, jury,... can be

followed by a singular or plural form.

Practice Exercise 4
Gminy | @ (7)=n (the number of one-element subsets of a set
containing n elements);
(’11) predstavuje pocet jednoprvkovych podmnozin
mnoziny, ktord man prvkov. Je zrejmé, ze tychto
jednoprvkovych kombinacii je n;
b) (}) =1 (each set has only one empty subset);
0 (p=1; pair work
d) (7)=1 (the number of n-element subsets of a set | . ovaluate
containing n-elements). binomial
T demonstrates using 3 items- a pen, pencil & pen case. | coefficients
There is the only way to create a group of 3 and it is using
that we take all the objects. If we write it down through | the formula
.o(n) _ nto_
formula: (n) =0 1 Ss describe
5 5 100 100 .
& ()= () tmeansthat () = (3), (¥) = (@) | solutions
Motivation | Exercise 5 Students compare 5a), 5b). pair work
(4 min) () From these problems make a principle how to solve
counting problems where there are several levels of choices
to be made.
Presentation | THE MULTIPLICATION PRINCIPLE lockstep
(2 min) T: forming the line (warm up activity) of Ss illustrates this
principle.
n; choices n, choices ns choices | n, choices
1% stage 2™ stage 3 stage 4™ stage
The number of all possibilities is nq * n, - n3 - ny.
Practice Exercise 6 She has to make 3 choices. pair work
(5 min) () choices (3) choices (*?) choices Ss
skirt blouse shoes describes
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() - (- (7)=480

She can wear 480 different outfits.

Exercise 7 In how many different ways...?

a) Since there are no restrictions, we simply want
toarrange 7 people in a line, and this is done
in 7! = 5040 ways.

b) Place 2 boys first and then arrange the remaining 5
people. There are 4 choices for the first place. There are
3 choices for the last place. There are 5! choices

the There are

to arrange remaining 5 people.

4-51-:3=1440 ways to perform the arrangement.

their

solution

Conclusion

(2 min)

Kombinatorika sa od vSetkych matematickych disciplin,
s ktorymi sa v Skole zoznamujete, liSi v niekolkych
smeroch:

1) kombinatorika sa zaobera len vlastnostami kone¢nych
mnozin (kol’ko bodov ma trojuholnik / priamka?),

2) vo vicSine pripadov nemame moznost overit' si
spravnost’ vysledku a preto v kombinatorike viac
nez inde plati, ze cviCenie robi majstra — ako je to
po anglicky?

Brain Teasers
1) It was still Mount Everest.

2) The only place in the world where you can look in
all directions, and have them all be south, is at the
North Pole. So the bear must be white.

Exercise 8

We write these We read these expressions
expressions
4!

5!
4
(5
5x6=230
{A,B,C, D}

in English

four factorial over five factorial

four choose three

five times six is equal to thirty

a set containing 4 elements A,B,C,D

lockstep

HW:
Complete
the WS.
Find
answers
to the Brain

Teasers.
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Language ior Learning

symbol Operation Verb how to read the operation result
+ Addition to add plus sum
- Subtraction to subtract minus difference
Multiplication to multiply multiplied by / times product
+ Division to divide divided by quotient
7-4 =28 seven times four is equal to twenty-eight
here 7 and 4 are the “factors’ seven times four equals twenty-eight
and 28 is the ‘product’ . seven times four is twenty-eight

% We can read this fraction as eight-fifths, eight over five, or eight divided by five.

evaluate vycislit’

the smallest value najmensia hodnota

formula vzorec

element prvok

set mnozina

subset podmnozina

disjoints sets disjunktné mnoziny

double figures dvojciferné ¢isla
Useiul phrases

What does ... mean? Co to znamena?

How do you spell ...? Ako vyhlaskujete...?

In how many ways ...? Kolkymi r6znymi spdsobmi...?

The order doesn’t matter. Na poradi nezalezi.

I want to explain that ... Chcem vysvetlit,, ze...

First of all ... Najprv...

In other words ... Inymi slovami...

Consequently ... Naésledne...

The result is ... Vysledok je...

We shall prove... Ukazeme, Ze ...

Thus .. Preto

The key idea in answering this question is to consider...
KTI'icovou myslienkou pri rieSeni je uvazovat....

Thus, by the multiplication principle the number of different ways of choosing ... is ...
Preto, podl'a pravidla nasobenia, pocet roznych spésobov akymi mozZeme vybrat'.... je...
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Worksheet 1 — Introduction to ambinatorics

‘Practice makes perfect.” (CviCenie robi majstra.)

‘@ Brain Teasers
-/Qi L\
.j 1) What was the highest mountain in the world before Mount Everest was

.E&!@:.y‘x -
o discovered?

2) A man builds a house rectangular in shape. All the sides have southern exposure. A big
bear walks by. What colour is the bear? Why?

Exercise 1 Fill gaps in yellow tables and in Exercise 7 with these words:

factorial subset In how many different ways multiplication product |J
The of all the numbers from n down to and including 1 is called n
factorial. The symbol for n factorial isn!' n € N:
nn=nn-1n-2)(n-3)..3:-2-1 0'=1
| Exercise2

A) What is the smallest value of n for which: n! > 100?

B) Write as factorials:
a) 6= b) 24 = c) 120 = d) 720 =

A k-combination without repetition of aset S is a ! (n) 1 choose k’
- of k distinct elements of S. If the set has n elements the number ' **
of k-combinations is equal to the binomial coefficient:

n
( ) (n k) ™ (the formula)

where n is the number of things to choose from, and you choose k.
(No repetition, order doesn't matter.)
kombinacné cCislo

sennad ka“

(3) ‘4 choose 2’
» Styri nad
dvomi “

Kombinacia bez opakovania k - tej triedy z n prvkov mnoZiny S je T'ubovolna k-prvkova
podmnoZina mnoziny S (prvky sa neopakuju).

Exercise 3 Four friends A4, B, C, D are standing in a circle. Each couple shake a hand. How
many handshakes will occur?
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Exercise 4 Let n, k € N, k < n. Evaluate each of the following using the formula and then
. . 0
provide an explanation: a) (}) = b) () = o () =

d) (D = e)(nrik) =

Exercise 5 Count the number of ways that customers at Kent’s Deli can construct
a sandwich. They have a choice of three types of meat - pork, chicken or beef. They also
have a choice of two types of bread.

a) draw a diagram by choosing bread first then meat second,

b) draw a diagram by choosing meat first then bread second.

The principle (pravidlo suc¢inu). Suppose that a choice is

- tobe made in k stages. If there are n; choices for the 1% stage and m, choices
for the 2" stage,...., and n;, choices for the k-th stage then there are ny *n, - ..." ny,
choices altoaether.

Exercise 7 Four boys and three girls are to be seated from left to right in a row.
can this be done:

a) without restriction?
b) if there is a boy at each end of the row?

Exercise 8 Complete the table:

We write these expressions: We read these expressions in English:

(5

5:6=230

four factorial over five factorial

a set containing 4 elements A,B,C,D
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Evaluation of the lesson 1 — Introduction to Combinatorics

Date: 28" May, 2012 Class: 2" graders GIGT
Level of proficiency in English: A2 — B1 according to CEFR

Lesson plan and Worksheet

The lesson plan helped me to keep activities in a logic order. | was able to stick to it.
Students solved the tasks and answered all the guiding questions related to the cognitive
demands, so | think that tasks were at the appropriate level and easily accessible by all
the learners. Worksheet helped learners to follow the course of the lesson and supported

language. | think that we achieved the objectives.
My teaching

It was first experience of these learners with the CLIL method. The enthusiasm
of the students, their interest and curiosity exceeded my expectations. Students particularly
enjoyed brain teasers — it was their first experience with the integration. It created good
working atmosphere. Students gave me undivided attention since the following course
of the lesson was quite unpredictable to them. | put an emphasis on the development
of the listening skills, so learners could adapt to new learning conditions. However,
learners could have been given more opportunities to speak. To keep learners motivated,

| paid attention to the clarity of the instructions and comprehension of the learners.
The learners

| had taught these students (in Slovak language) before the education via CLIL took
part, so it seemed that students felt comfortable during the lesson.

| have observed that many of these students are individualists so they found
it difficult to cooperate. Nevertheless, | insisted on the promotion of the cooperation rather
than competition so hopefully this lesson contributed to the change of classroom culture.

Sometimes, it was difficult to get all the students involved in the production
of the language. This is the result of the variety of the level of efficiency in English
between learners. | noticed that less confident learners felt insecure when | asked them
even simple questions. They were asked to provide reasoning of the solution in Slovak
language. However, especially the handout Language for learning contributed to their later

confidence in speaking.
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Lesson plan 2 — The Multiplication and Counting Principles

Subject: Mathematics Time: 45 min
Theme: The Multiplication and Counting Principle Grade: 2" graders
Students will be able to
e determine the number of combinations that can occur for n things
Content taken k at a time;
objectives e use the multiplication principle and the counting principle
to determine in how many ways two or more events can occur
together.
Students will be able to
Language o follow instructions provided in English;
objectives e describe their solutions correctly using mathematical language;
¢ use first conditional sentence.
Formative | Students will be able to
objectives e cooperate during group/pair work.
Language for learning: double figures, disjoint sets, via, at least, under each
of the following condition, be assigned to
Materials: worksheets
Stage & Procedure Notes
Time
Introduction | Introduction.
Warm up Brain Teasers pair work
1) Just once. Because, the number is now 30 and not 33.
(3 min) .
V: to subtract: T writes on the board 30-3=27.
2) There are more Chinese men than Japanese men.
Revision ~r Co je to kombinacia k - te] triedy z n prvkov mnoziny lockstep
(3 min) M?  Kombindcia K - tej triedy z n prvkov mnoziny M je
lubovolna k-prvkova podmnozina n-prvkovej mnoziny M.
QWhat is a k-combination of a set S containing
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n elements? A k-combination of a set S is a subset

of k distinct elements of S.

S comes
to the board

@ ow would you read (%) in English and in Slovak? | and writes
Can you give me some examples of binomial coefficient? down
English: ten choose two, Slovak: desat nad dvomi. the formula
@ \vrite down the formula using factorials to express | Checking
L . ny _ n HW — Brain
the binomial coefficient. (}) = ——
Teasers.
@ How do we call binomial coefficient in Slovak
language? Kombinacné cislo.
Practice Exercise 1 The key idea in answering this question | pair work
(7 min) is to consider the problem in stages. At the first stage — then
from Ashbury to Brampton - there are two choices. For each | a couple
of these choices, there are three choices to make presents
at the second stage - from Brampton to Carmichael. Thus, | the solution
. . 2 3 -
the number of different routes is (%) - (5) = 6. V:via
Exercise 2 Since (2)-($)-(%?)= 384, there are 384 | V:adie
different outcomes of this experiment.
Motivation | Exercise 3 All double figures can be divided into two | V:double
(5 min) disjoints sets: figures,
e 1% set contains those double figures whose digits | disjoint
differ. Let p be the number of those double figures; sets - if two

e 2" set contains those double figures whose digits are
the same (11, 22, ...99).

() How many elements belong to this (2" ) group? (9)

OHOW many double figures exist? There are 90 double
figures altogether.
It means: p+9=90. Thus there are 81 double-digit numbers
which digits differ.

(P Think of another way how to solve this problem.

(Some students can use ordering).

sets have no
element
in common
they are
called

disjoint
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Presentation

0 How do we find out the number of elements of two
disjoint sets?

(3 min)
The Counting Principle
If A4, A,,... A3,..., A, are disjoint finite sets and A,
contains p; elements, A, contains p, elements,..., 4,
contains p, elements then the number of elements
oftheset A; UA, U...U A3,... A, ISp1tp2 +..+ Dn.
Practice Exercise 4 The student can answer 8 out of 10 questions | pair work
(10 min) or 9 out of 10 questions or 10 out of 10 questions. Thus, then
by the counting principle the number of ways of answering | a couple
at least 8 out of 10 questions on exam is: presents
10 10 10} — i
()+()+(G0)=56. the solution
Exercise 5 V: at least
20 _ .
a) () =15504 V: under
12 8 12 8 12 8\ —
b) (5)'(0)+(4)'(1)+(3)'(2)_10912' each of the
Exercise 6 Since (7)-(5)-(3)-(7) = 420, there are 420 foII:\.N.lng
. . tion,
different ways how students can be assigned to these rooms. condition
) ol be assigned
Exercise 7 () = =—— = 10. Answer: n =5.
2!(n=2)! to
. . 1
Motivation | @ why M+Gr) =G0 lockstep
(3 min) Hint: Let us have the group of 6 boys. One of them is Peter.

(D In how many different ways can we choose 3 boys

out of 6 boys? There are (%) combinations.

(?) How many different combinations of 3 boys are there,

if Peter is one of them? There are (3) combinations.

(P How many different combinations of 3 boys are there,
if Peter is not there? There are (g) combinations.

If we have any group of 3 boys, there are just two options:

Peter is there or he is not there. So the total number
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of combinations of 3-boys group equals: (5) = (3) + (3).

Presentation | Challenge task pair work
(9 min) T: Let A={ay,ay, ...,a,41}. A contains n+ 1 elements. T helps Ss
Let” s make (k + 1)-element subgroups. to find
o What is the number of (k+1)-element subsets of a set | solution
+1
A? (1)
T: Let’s divide A into two groups. Those which contain Tora$S
the element a,,,; will be in the first group and those which presents
do not contain this element will be in the second group. the proof
STEP 1 Let’s deal with the first group.
- How many different (k+1)-element subgroups are
there which contain a, ,1? The first group will be made this
way: we add to all possible k-combinations of a set
S ={ay,a,, ...,a,} the element a, ;. The number of these
combinations is (7).
STEP 2 Let’s deal with the second group.
- How many different (k+1)-element subgroups are
there which do not contain a,,.;? The second group
contains (, ;) different combinations.
The total number of (k+1)-element subsets of a set A is
1 1

() Thus () + Gho) = G-
These exercise illustrates the counting principle.

Conclusion -~ Translate ‘binomial coefficient” into Slovak language. lockstep

(2 min) Kombinacné cislo. HW:

o What are two major combinatorial principles? complete
The multiplication principle and the counting principle. the
(Kombinatorické pravidlo sucinu a suctu). worksheet
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Worksheet 2 ~“THE MULTIPLICATION “

080 lor

AND COUNTING PRINCIPLES

‘The die has been cast.’

Brain Teasers
1) How many times can you subtract the number 3 from the number 33?

2) Why Chinese men eat more rice than Japanese men do?

Fill the blank gaps marked as with words in bold from the purple box.

Exercise 1 Suppose that three towns, Ashbury (A), Brampton (B), and Carmichael (C),
are located in such a way that two roads connect A to B and three roads connect B to C.
How many different routes can one take to travel from A to C ?

die — pl. dice

condition

double figures —

Exercise 2 A coin is tossed, a is rolled, and a card
is drawn from a pack. There are 32 cards in the pack. How many
possible outcomes does this experiment have? (Note: a coin has | Via —travelling
a tail side and a head side.) through a place

double digits

on the way
to another place
at least — not less

than any particular

Exercise 3 How many are there, which = amount of money
consists of two different figures? assigned to

The Counting Principle Aﬁ
If Ay, A,,..., A, are disjoint finite seis"ahd A,

contains p; elements, A, contains p,

elements, ..., A,, contains p,, elements then the
number of elements of the set

A1 V) AZ U...U An is p1+p2 +...+ Pn:
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Exercise 4 A student is asked to answer 8 out of 10 questions on exam.
In how many different ways can he choose the questions?

Exercise 5 A class has 20 students, of which 12 are females and 8 are males. In how
many different ways can acommittee of 5 students be picked from this class
under each of the following

a) No restriction is placed on the number of males or females on the committee.
b) No more than 2 males are to be included on the committee.

Exercise 6 When seven students take a trip, they find a hotel with three rooms available
— a room for one person, a room for two people, and a room for three people. In how
many different ways can the students be these rooms? (One student has
to sleep in the car.)

Exercise 7 A group of friends have reserved a tennis court. They find that there are ten
different ways in which two of them can play a single game on this court. How many
friends are in this group?

You have to learn w

the rules of the game ﬂ,} y
Y el
and then you have 7 X
to play better than u
anyone else.

Albert Eirusteiny

+

A Challenge task: Prove: (Z) + (kil) = (Z+D (hint: use the counting principle).
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Evaluation of the lesson 2 — The Multiplication and Counting Principles

Date: 29" May, 2012 Class: 2" graders GIGT

Level of proficiency in English: A2 — B1 according to CEFR

Lesson plan and Worksheet

I think that by following of the lesson plan, the set objectives are reachable.
By the analysis of the content and cognition for potential difficulties when planning
the lesson, | partly managed to overcome difficulties which occurred in the previous
tuition.

The emphasis was on the mathematical content. Although the lesson plan
and worksheet concentrated on the revision and practice, the progression was built
into language and content tasks. I think that there was cohesion between our teaching aims

and the learning outcomes.
My teaching

The focus of this lesson was mainly on the learner confidence-building and sense
of achievements in Mathematics as well as in English. To support the progression
of the learners, students recycled new language from the previous lesson. This lesson,
my talking time was reduced and students were given more opportunities to produce
language than in the previous one. Students were encouraged to use language creatively.

The most difficult part for me was to keep all the students involved. Students were
not tolerant towards each other, they showed impatience when somebody had troubles
with language or content. Worksheet helped me to cope with this problem — the skillful
students were asked to solve other tasks. Then | was more secure in teaching and it resulted

in unstrained working atmosphere.
The learners

Individual outcomes varied, but the participation of learners in activities was
encouraged by a range of scaffolding learning tools. It seemed that even less proficient
learners enjoyed the lesson. These students apparently paid attention to the language
for learning introduced during the previous lesson, so it enabled them to easily follow
the course of the lesson. Students who underestimated language, had difficulty to keep

up with peers. It was a two-edged weapon — it resulted in the promotion of cooperation.
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Lesson plan 3 — Combinations, Variations

Subject: Mathematics Grade: 2" graders
Theme: Combinations, Variations Time: 45 min
Students will be able to
e determine the number of combinations with repetition that can
Content
.. occur for n things taken k at a time;
objectives
e determine the number of variations without repetition that can
occur for n things taken k at a time.
Students will be able to
o follow instructions provided in English;
Language
L e use structure be on the point of;
objectives
e to use structure be to to express future, instruction, order,
prohibition.
Formative | Students will be able to
objectives e cooperate during group/pair work.

Language for learning:

variation, strategy, 1D number, power of a number, root
of a number, square of a number, square root of a number,

be on the point of, be due to

Materials: worksheets, boxes with safety-matches
Stage & Procedure Notes
Time
Introduction | Introduction. pair work

Warm up

(4 min)

NIM- Ss work in pairs. Each pair has 16 safety-matches
inrow. Ss take turns. Each S can take 1 up to 3 matches
when it is her/his turn. The person who takes the last

match/matches wins!

@ There is a strategy which secures that player who | v/ strategy
starts later, always wins. What is the strategy? If the first
player takes 3 matches you have to take 1 match (so the sum
will be 4).
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Revision

(2 min)

@ (o jo to kombindcia k - tej triedy z n prvkovej
mnoziny M? Kombinacia K - tej triedy z n prvkovej mnoziny
M je l'ubovolna k-prvkova podmnozina n-prvkovej mnoziny

M.

() What is a k-combination of a set S containing
n elements? A k-combination of a set S is a subset
of k distinct elements of S.

(7 In real world, where is combinatorics helpful? It
is helpful when we design efficient ways to transmit data

on the internet.

(2] Write down the formula using factorials to express

n!
(n—k)'k!"

the binomial coefficient. (Z) =

0 How do we call binomial coefficient in Slovak

language? Kombinacné cislo.

lockstep

Motivation

(4 min)

Combination with repetition
Exercise 1 Let be the first type of the bottle A-type. Let
be the second type of the bottle B-type.

() What are different combinations of choosing
the bottle? There are the following combinations
of choosing the bottle: {4, B}, {A,A},{B, B}.

@ caniuse (%) to solve this problem? No.

[P Why? Because in this case we can repeat the elements.

theme

lockstep

Presentation

(5 min)

There are two types of combinations (remember the order
does not matter):
1) repetition is allowed: such as coins in your pocket
(2,2,1,1,1)
2) no repetition: such as lottery numbers
(2,14,15,27,30,33).

S reads

definition
c

(WS)

Practice

Exercise 2 The possible choices are combinations

with repetition of three elements. Since we choose

pair work
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(5 min.)

5 elements, the number of different choices is
C'(3,5) = 21.

() Why did we need to know that amount of each kind
of sweets? We know that we have got as many sweets of any
kind as we need.

Challenge: We have to subtract only the one option —
choosing 5 red sweets. So there are 20 choices.

Exercise 3 Using the formula we obtain

) 5+2-1 5+2-1)!
CS:( 2 >= 21(5 — 1)1 -

By the formula there are 15 different products.

Motivation @ A woman has individual photos of each of her three lockstep
(4 min) children — Mary, Scott, and Joe. In how many different ways
can she arrange these photos in a row on the desk?
From previous discussion, we know there are 3-2-1=6
possible outcomes. Each of these arrangements is different.
The order of the pictures is important. When we have
agroup of things arranged in a definite order, we have
a variation.
Presentation | ORDERING (variations without repetition) S reads
(4 min) definition
WS
Practice Exercise 4 There are 5 - 4 = 20 different arrangements. individual
(20 min) Exercise 5 4! ways (one person has the same position all work
the time and we arrange the rest of them). then

Exercise 6 There are 24-10-10 = 2400 possibilities

of different IDs. It means that we cannot use this scheme.

-~ What is an ID number? Identification number
is used by the governments of many countries as a means
of tracking their citizens (for the purposes of work, taxation,

government, government benefits etc.).

presentation

of solution
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Presentation

(4 min)

GRAMMAR - be to structure

Three tablets to be taken twice a day. instruction

The queen is to visit Portugal in official

November. (ma navstivit’) arrangements

My doctor says I'm not to eat meat. prohibition

He is to stay here till we return. order

Other similar expressions: be about to, be on the point
of (immediate future), be due to (timetables)

The BAL11 is due to arrive from Paris at 1:10 (ma priletiet)).

pair work

Practice

(2 min)

Production

eTransIate into English:

e Pipez ma v decembri urobit’ velké rozhodnutie.
The pope is to make a big decision in December.

e Svadba sa ma uskutocnit’ v sobotu 28. The wedding

is to take place on Saturday the 28th.

OProduce own sentences using the expressions:

be about to, be on the point of, be due to.

lockstep

Conclusion

(1 min)

ORDER
— is important — variations (arrangement)

— is not important — combinations (choosing)

T writes

on the board
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Worksheet 3 — Combinations, Variations

Exercise 1 There are two different types of bottles in a wine cellar. In how many different
ways can two bottles be chosen from the cellar? ({4, B} and {B, A} is still one way.)

.. ) " . KOMBINACIA
A k-combination with repetitions from a set S is given .
. .. S opakovanim
“? by a sequence of k not necessarily distinct elements of S. The k-tej triedy
number of such combinations is given by: z n prvkov je
cn o= (n + k- 1) _ (n+k—1)! neusporiadana
S k k!'(n—1)! k-tica zostavena
where n is the number of things to choose from, and you choose z tychto prvkov
k of them. (prvky sa mozu

7 opakovat))

Exercise 2 How many different products of two factors can be expressed
by the multiplication of the numbers: 2, 3,5, 7, 11?

Exercise 3 You have a box with 5 red sweets, a box with 10 yellow sweets and a box
with 7 black sweets. In how many different ways can you choose 5 sweets? (Challenge:
solve the situation if you have only 4 red sweets.)

k-¢lenna
VARIACIA If a set has n elements, then a variation without repetition
bez opakovania ‘9 is the ordering of k objects if any object cannot be chosen more
z n prvkov than once. The number of these variations is
je usporiadana ol
k-tica zostavena V(n, k)= (n—k)! =nn-1)n-2).(n-k+1).
g tyChfo pr\:k(,)v where n is the number of objects from which you can choose
tak, ze kazdy . .
i . and k is the number of objects we can choose.
sa v nich vyskytuje ..
. (repetitions are not allowed)
najviac raz. —

Exercise 4 If we are given the digits 1,2,3,4 and 5, how many two-digit numbers can we
form if the digits cannot be repeated?
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Exercise 5 In how many different ways can 5 people be arranged in a circle?

Exercise 6 A company has 2844 employees. Each employee is to be given an ID number
that consists of one letter (out of 24) followed by two digits. Is it possible to give each

employee a different ID number using this scheme? Explain.

‘9 If a set has n elements, then a variation with repetition
i is the ordering of k objects if repetitions are allowed.
The number of these variations is V "(n, k) = n*
where n is the number of objects from which you can

choose and k is the number of objects we can choose.

7

Exercise 7 Underline the structure “to be” in the following sentences. Match corresponding

uses of this structure.

k-¢lenna VARIACIA
S opakovanim z n
prvkov je usporiadana
k-tica zostavena
z tychto prvkov (prvky
sa mézu opakovat’)

Three tablets to be taken twice a day.

prohibition THINK

— : OUTSIDE
The queen is to visit Portugal in November. order THE BOX
official
My doctor says I'm not to eat meat.
arrangements
He is to stay here till we return. instruction

Similar expressions: be on the point of (immediate future), be due to

(timetables),

LANGUAGE for LEARNING
symbol name operation | how to read for n=2 how to read forn >3
upper power ofa | ‘square of anumber’/ | ‘n-th power of a number’ /

(r

index number ‘number squared’

‘number to the power of n’

root of a ‘square root of a

q/_ the surd

number number’

‘n-th root of a number’

Read: 43, /8, 4.52=100
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Evaluation of the lesson 3 — Combinations, Variations

Date: 30" May, 2012 Class: 2" graders GIGT
Level of proficiency in English: A2 — B1 according to CEFR

Lesson plan and Worksheet

Careful lesson planning contributes to the development of learners
and to the improvement of the teacher. Experiences with CLIL made this lesson planning
easier than the previous ones. | was able to stick to the lesson plan.

The important role of the teacher — to monitor and to recognize needs of the learners
— increases with the use of the CLIL method, since the content needs and language

requirements of the learners are diverse.
My teaching

Attitude of learners towards the lesson changed — their behavior was much more
natural than during the previous lessons. The learners proficient in English did not require
the attention of others and less proficient learners expressed themselves more frequently
and with spontaneity.

Self-confidence of the less proficient learners in English was built up. They realize
that language is used to communicate, and making mistakes is a part of their learning.
These students experimented with language. More confident learners critically examined

the produced language and quite often they were helpful in reformulating ideas.
The learners

At this stage of the tuition, it seemed that learners got used to the CLIL method
and felt comfortable throughout the lesson. Their expectations could meet the reality
and it served as an important source of motivation which was so notable during the lesson.
Learners seemed to enjoy the lesson and improve at the same time.

Students were fond of the game with matches. The mathematical content was quite
challenging for them so they did not realize that they were improving their language skills.

English became a matter of course — the first step to the spontaneous production as well.
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Lesson plan 4 — Revision, Permutations

Subject: Mathematics Grade: 2" graders
Theme: Revision of Combinatorics, Permutations  Time: 45 min
Students will be able to
Content e determine the number of variations with repetition that can occur
objectives for n things taken k at a time (things can/cannot be repeated);
e determine the number of permutations with (and without) repetition.
Students will be able to
Language o follow instructions provided in English;
objectives e use words such as palindromes, anagrams, distinct, permutation
in their speech.
Formative | Students will be able to
objectives e cooperate during group/pair work.

Language for learning: permutation, odd/even number, positive integers, palindromes,

anagrams, distinct

Materials: worksheets
Stage & Procedure Notes
Time
Introduction | Introduction. distribute
Warm up Brain Teasers WS
1) 3+4=7
(4 min) . . . .
2) Keep the first bulb switched on for a few minutes so it
lockste
gets warm. Then switch it off, switch another one on, walk P
into the room with bulbs, touch them and tell which one was
switched on as the first one (the warm one) and the others
can be identified easily.
Revision @ el world, where is Combinatorics helpful? lockstep
(3 min) It is helpful when we design efficient ways to transmit data

on the internet.
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@ T draws
— on the black
important NOT important board
VARIATIONS COMBINATIONS
Il
allowed not allowed allowed
/ not allowed
»
all 2-digit numbers choosing types (kinds) \
ordering photos choosing people
Practice Exercise 1 individual
(10 min) a) The number cannot begin with 0, so: There are 4 choices work
for the first digit. There are 5 choices for the second digit. then S
There are 5 choices for the third digit. There are 5 choices describes
for the fourth digit. The number of such four-digit numbers | 1o solution
is4-5-5-5 =500 by multiplication principle. & writes it

b) Since the number is greater than 8000, the first digit has
to be 8 or 9. Then there are 2 choices for the first digit.
There are 4 choices for the second digit. There are 3 choices
for the third digit. There are 2 choices for the fourth digit.
The number of such four-digit numbers greater than 8000

iIS2-4-3-2=48.

c) If the number is odd, it must end in either 7 or 9,
but again it cannot begin with 0, so:

There are 2 choices for the fourth digit. There are 3 choices
for the first digit. There are 3 choices for the second digit.

There are 2 choices for the third digit. The number of such

four-digit odd numbersis2-3-3-2 = 36.

on the board
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d) There are a number of ways to do this problem. The best
solution is to realise that, of the 96 possible four-digit
numbers made from these digits, each one will either
be even or odd. We have already shown that there are 36
odd ones, so the number of even ones is 96 — 36 = 60.

Exercise 2 We will consider all mathematics books
as 1 item, and all books of Physics as the other item. There
are 4! different ways how to organize Mathematics books
and 3! different ways how to arrange books of Physics.
Andwe can arrange those two items in 2! ways.
So altogether, there are 4!-3! -2! =288 different ways
how to place books on the shelf.

Exercise 3 24-24-24-24-1-1-1= 331776.

Presentation

Permutation without repetition — Ss read the definition

(3 min) (WS)
Motivation | Exercise 4 Since P(8) = 8! = 40 320; there are 40 320
(5min) | anagrams of the word TRIANGLE.
Motivation | Consider the word ALL. How many different anagrams are lockstep
(4 min) possible? Can we use the formula for permutations
with repetitions?
°What is the number of arrangements that can be made
from these letters? (3 arrangements: ALL, LAL, LLA)
(P How many kinds of letters are there? (2 kinds — A& L)
() How many letters A are there? (just one)
(7P How many letters L are there? (two)
o Where is the problem? There are two same letters L.
-~ If there would be L;, and L,, how many arrangements
are there? (6) Let’s write down all the options for A, Ly, L,:
1. AL,L, 2.AL,L, 3. L, AL, T erases
4.1,AL, 5 L,L,A  6.L,LA the indexes
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If we want to find the number of distinct arrangements

of n things when p of the things are alike, then we divide
n! by pl.

Presentation
(3 min)

Permutation with repetition — Ss read definitions (WS)

Practice

(20 min)

11!
1!41412!

Exercise 5 By the formula, there are: =34 650 distinct

arrangements.

Exercise 6

a) Since the order in which the people stand is important,
we use variations. But we can’t use the formula
for variations directly. Since Jane and John insist
on standing together, let’s think of them as one object.
Thus, we have 11 objects to arrange in a row and there
are P(11)ways of doing this. For each of these
arrangements, there are two ways of having Jane
and John stand together - Jane-John or John-Jane. Thus,
by the Counting Principle the total number
of arrangements is 2 - P(11) = 2- 11! = 79 833 600.

b) There are P(12)ways of arranging the 12 people.
Of these, 2 - P(11) have Jane and John standing together
[by part (a)]. All the rest have Jane and John standing
apart. So the number of arrangements with Jane and John
apart is P(12)— 2-P(11)=12!'-2-11! =
399 168 000.

Exercise 7 It is also a permutation problem (repetitions are
allowed). A person has to travel 4 blocks East
(E) and 4 blocks North (N). So a person must make a total
of 8 moves (for example EENEENNN). Thus there are

P'(4,4) = 2 = 20 different ways to go from A to B.
414!

pair work

Conclusion
(3 min)

Revision of formulas. HW: complete the worksheet.

lockstep
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H

n C
ici : E “ R
Worksheet 4 — Revision, Permutations s NRE
IN-FORM-
i G N I
Brain Teasers = “ v
1) If one’s company and two’s a crowd what’s WORLD BRAIN
COMBINA TORICS
three and four? 5

2) There are three switches downstairs. Each corresponds to one of the three light
bulbs in the attic. You can turn the switches on and off and leave them in any position.
How would you identify which switch corresponds to which light bulb, if you are only
allowed one trip upstairs?

Exercise_1 How many different four-digit positive integers can be formed using
the digits 6, 7, 8, 9 and 0

a) if there is no restriction and the numbers can be repeated?
b) without repetition if the number is greater than 80007

c) without repetition if the number is odd?

d) without repetition if the number is even?

positive integers

odd number
Exercise 2 Four mathematics books and three books of Physics are even number
to be placed on a shelf. In how many different ways can this be _
done if the mathematics books are next to each other and the books palindromes
of Physics are next to each other?

anagrams

distinct

Exercise 3 How many different seven-letter palindromes are possible? (A palindrome is
a string of letters that reads the same backward and forward, such as the string “tatarratat™.)

D

Permutacia z n prvkov je “9 A permutation without repetition of a set
kazdd n-clenna varidcia (bez of distinct objects is an ordering of these objects.

opakovania) tychto prvkov. The number of permutations of n objects is P(n)=n!.

U
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Exercise 4 How many anagrams of the word TRIANGLE are possible? (An anagram
of aword is a permutation of the letters of that word. For example, anagrams of the word
triangle include griantle, integral, and tenalgir.)

[0
n-¢lenna (0 . ..
‘. PERMUTATION with repetition
permutacia . . . . .
, ‘ If a set of n objects consists of k different kinds of objects
S opakovanim . . . . . .
7 K prvkov je with n; objects of the first kind, n, objects of the second kind, ng
usporiadana objects of the third k_ln(_JI, an_d so on, where 1_11 tn, +... + nk_ =n,
n- ica zostavend then the number of distinguishable permutations <')f these objects is
z tychto prvkov P'(ny,ny, .. .n) = %
e ny'n,l.n,!
tak, ze kazdy sa
V nej vyskytuje U g
aspoil raz.

Exercise 5 How many distinct arrangements can be formed from all the letters
of MISSISSIPPI?

Exercise 6 Twelve employees at a company picnic are to stand in a row for a group
photograph. In how many ways can this be done if

a) Jane and John insist on standing next to each other?

b) Jane and John refuse to stand next to each other?

Exercise 7 The block diagram shown represents sixteen city blocks, with the lines indicating
streets. A fire truck at point A wishes to travel to point B by travelling only North or East.
How many different ways can the truck take? North B

East
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Evaluation of the lesson 4 — Revision, Permutation

Date: 31 May, 2012 Class: 2™ graders GJGT

Level of proficiency in English: A2 — B1 according to CEFR

Lesson plan and Worksheet

The importance of the lesson was in comprehension of learners of the main
Combinatorics principles and concepts — the content prevailed. The aim of the lesson
was to provide the insight into the theme. By using designed activities and tasks
from the lesson plan and worksheet we managed that teaching and learning outcomes met
the aims of the lesson. 1 tried to ensure that learners progress cognitively, and to measure
this progress, students were to take a test the next lesson to obtain summative assessment.
Formative assessment was an essential part of each lesson. This lesson gave them

the opportunity to self-evaluate the progress in the content and language.
My teaching

Having known the strengths and weaknesses of the students, | could adopt tasks
to be solved at the appropriate cognitive level and by doing so, assist learners in their
further development. It was the last lesson when teaching and learning via CLIL took part
in this class. Having already experienced ‘CLIL at work’, I experimented with learners
and teaching methods, which students quite enjoyed. Seeing that students were able
to deduce the appropriate formula to solve the task, | think that we achieved the set

objectives.
The learners

Most of the learners acquired language for learning from the previous lessons,
so they had got the adequate vocabulary to answer my questions. It helped students
to adopt positive approach to English language and the Mathematics. There were
also students who did not overcome language barrier and were dependent
on the translation. These students refused to speak English after the acknowledgement
of the skills of their classmates in English. However, especially those students admitted
that besides the conscious learning of the content and language, they learnt language
unconsciously. The majority of students used the medium of the target language to reason

their solutions.
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Lesson plan 5 — Introduction to Statistics

Subject: Mathematics Grade: 2" graders
Theme: Mode, median, standard deviation Time: 45 min
Students will be able to
e organize the set of given data;
Content )
. e represent the obtained results;
objectives _ o
e calculate the mode, the median, the mean and the standard deviation
of the given set of data.
Students will be able to
Language o follow instructions provided in English;
objectives e describe their solution using words introduced throughout the lesson;
e use words like ‘data’ and ‘ information’ correctly.
. Students will be able to
Formative
.. cooperate during group/pair work;
objectives * P g group’p

e tolerate each other.

Language for learning:  mode, median, mean, standard deviation, graph, table

Materials: power-point presentation, papers with words
Stage & Procedure Notes
Time
Introduction | Introduction to the lesson using methodology CLIL. slide 1

Ss realize the advantage of this kind of lesson so they can

(4 min)
seize the opportunity to learn something new.
warmup | €@ How can we find out about the world around us? slide 2
(3 min) Students are given pieces of papers with the following | ordering

words:
1) collect information/data,
2) organise information,

3) study the results,

4) represent the results.
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Their task is to put words in the logic order.
GRAMMAR:
information is an uncountable word and has only singular

form. Use a singular verb after it.

Motivation

(3 min)

Newspaper Article

In a newspaper article, the graphs shown below were
accompanied by this text: ‘Company profits looked much
better in 2010 when compared with 2012°.

2010 profit 2012 profit
12 85

10 ﬁ

Profit (5 million)

Profit (5 million)

L= S L]

IFMAMIJASOND JEMAMI JASOND
Month Month

(7] What is wrong with these pictures?

slide 3

Revision

(5 min)

@ When we make statements about data that we have
collected, we often want to

e say which item is the most popular — mode;

e which item is in the middle — median;

e and which item is the average — mean.

GRAMMAR:
data — after data you can use a singular verb or a plural verb.

Do not say ‘a data’ or ‘datas’.

(D) Mode, median, mean. What do they tell us?
e They represent different ways of trying to show
the centre of a data set.

e The type of data affects which you can use.
The median can only be used for data that is ordered.

Mode is the French word for ‘fashion’,

e and it is also the most fashionable (or most popular)

slide 4

slide 5

slide 6

54




value in a set of data;
e there may be more than one mode.

Median - the ‘middle value’ of a set when a set of values

slide 7
is arranged in order of their size. Ss find
Mean (or ‘average’) — is found by taking the sum the median
of the values, then dividing the result by the number slide 8
of values.

Practice Exercise 1 The canteen at school sells packs with frozen slide 9
(10 min) strawberries. This table shows the sales of packs with frozen
strawberries per one week.
Day Frequency
Monday 3
Tuesday 9
Wednesday 3
Thursday 30
Friday 8
A. Calculate the mode.
B. Calculate the mean.
C. What is the median?

e Since these packs takes too much room, the canteen staff discuss
wants to know how many pack they should have these
in the freezer at the beginning of the day. What is your questions
piece advice? with

e Think about the calculations you have made. Would the whole
the mode, mean or the median be a good value to rely class
upon?

Answers: Mode: 3; mean: 10.6; median: 8.5.

(The mean will sometimes give you information that is not slide 10,

very useful.) slide 11

Exercise 2 The mean of a set of four numbers is 10.

The numbers are all different. What might the numbers be?
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Give at least two possibilities.

. slide 12
Solution:
a+b+c+d
— =10
4
a+b+c+d=140
ex. a=8,b=9,c=10,d = 13.
Exercise 3 We know thata > b > c > d > e = 6. Find out
the median of the following data:
a) a,b,cd,e,
b) 2a,2b,2c,2d,2€, slide 13
c) 10a,—10b,10c, —10d, 10e.
Solution: a) ¢; b) 2c; c) 60.
Motivation | Human Graph slide 14
(4 min) Discuss the number of siblings that each student has. 10 Ss aim:
stand in front of the class. Their task is to represent to organize
the number of siblings each S has. of data
Students with with one sibling sit, students with two siblings
kneel, students with three siblings turn, ... and so on.
l@' Y
A0 (ML |
Practice Exercise _4 The family has 5 members. The mean
(5 min) of the heights is 1.5 m, the modus is 1.2 m and the median
is 1.6 m. What is the height of each individual member
of the family if you know that in decimeters all of them are
integers. Solution: 1.2 m; 1.2 m; 1.6m; 1.7m; 1.8m.
Presentation | The Standard Deviation: The standard deviation of a set slide 16
(3 min) of data is a measure of how far the data values are spread V-
out from the mean. standard
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6_J(xl—x)2+<xz—x>2+(x3—f>2+---+(xn—z)2
n

deviation

Practice Exercise 5 For the two sets of data, 4, 5, 6, 7, 8 and 2, 4, 6, | slides 17-19
@min) |8 10
a) find the mean;
b) find the median;
c) find the standard deviation;
d) comment on the similarities and differences
in the two data sets.
Set of data (4,5,6,7,8) (2,4,6,8,10)
mode x 6 6
median 6 6
standard deviation & V2 242
Discussion: The standard deviation for the second data
istwice the standard deviation of the first — this
is also evident by looking at the two data sets, since the first
is spread evenly from 4 to 8 and the second from 2 to 10.
Conclusion | Revision slide 20
(2 min) HW: Find two sets of data, which do not differ in their

mode, median but their standard deviations are different.
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Power-point presentation (related to LP 5) — Introduction to Statistics

Statistics

Alzbeta BriSova

Newspaper article

» In a newspaper article, the graphs below were
accompanied by this text: ‘Company profits looked
much better in 2012 when compared with 2010’

2010 profit 2012 profit

°wo— S —
= ] =]
E - ;7,5 1
s 7 4
g 4 g
g 5. £S,5 e —
£

0 +—T T T T T T § +—V—T—F———————

JFMAMIJASOND JFMAMI J ASOND
Month Month

What is wrong with these pictures?
3

Statistics

» How can we find out about the world around us?

One way is to collect information, organise it, then
study the results and represent them. Collecting and
studying information in this way is called statistics.

» How can we organize information DATA we have

gathered?

Using tables, graphs,...

When we make statements about data that we have
collected, we often want to

» say which item is the most popular

mode,
» which item is in the middle
median,
» and which item is the average
mean.

Mode, median, mean
What do they tell us?

» They represent different ways of trying to show the
centre of a data set.

» The type of data affects which you can use.

» The median can only be used for data that is

ordered. It makes no sense to talk about

the median hair colour of the class.

MODE

» mode is the French word
for ‘fashion’,

» and it is also the most
fashionable (or most popular)
value in a set of data;

» there may be more than
one mode.

6
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MEDIAN

» When a set of values is arranged in order of their
size, the ‘middle value’ is the median.
2 233 3 4 511 13 18 18 19 21

1 3 4 4 5 73911 13 13 19 21
Meajan

MEAN

» the mean is found by taking the sum of the values,

then dividing the result by the number of values;

» the mean is also known as the ‘average’.

Find the mean:

2 233 3 4 511 13 18 18 19 21

Exercise 1
The canteen at school sells packs with frozen
strawberries. This table shows the sales of packs

with frozen strawberries for one week.

» Calculate the mode. Day Frequency

Monday 3

» Calculate the mean.
Tuesday 9

i ian?
» What is the median? Wednesday 3
Thursday 30
Friday 8

Answers

Mode: 3; mean: 10.6; median: 8.5.

Discuss these questions as a whole class.

» Since these packs takes too much room,
the canteen staff wants to know how many
pack they should have in the freezer at the

beginning of the day. What is your piece

advice?

» Would the mode, mean or the median be a good value to

rely upon?

» The mean will sometimes give you information that

is not very useful.

Neverte priemeru!
Ak hladate stred, median je lepsi

PRIEMER 867
A

» Source: http://www.hlavnespravy.sk/socialne-polovica-ludi-
zarobi-menej-ako-690-eur-mesacne/43980/
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Exercise 2

» The mean of a set of four numbers is 10.
The numbers are all different. What might

the numbers be? Give at least two possibilities.

a+b+c+d_

» Solution : =10
4

at+b+c+d=40

ex.a=8b=9c=10,d =13

Exercise 3
» Weknowthat a =b=2c=d=e=6.

» Find out the median of the following data:
a) a,bcde
b) 2a,2b,2c,2d,2e
c¢) 10a, —10b, 10c, —10d, 10e

Solution
a)c; b)2c; ¢)60

HUMAN GRAPH

» Discuss the number of siblings that each student
has.

Students

» with one sibling sit, students with two siblings

kneel, students with three siblings turn, ... and so

oodiiss 85877

Exercise 4

» The family has 5 members. The mean
of the heights is 1.5 m, the modus is 1.2 m
and the median is 1.6 m. What is the height of each
individual member of the family if you know that

in decimeters all of them are integers.

» Solution: 1.2 m; 1.2 m; 1.6m; 1.7m; 1.8m.

STANDARD DEVIATION

» The standard deviation of a set of data is
a measure of how far the data values are spread out

from the mean.

[ -0+ -0+ 5y =+ (x5, D)
G:\] "

smerodajna odchylka

Interpreting the standard

deviation
» For the two sets of data, 4, 5, 6, 7, 8 and 2, 4, 6,

8, 10:

a) find the mean;

b) find the median;

c) find the standard deviation;

d) comment on the similarities and differences

in the two data sets.
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Set of data:

Set of data (4.5.6.7.8) (2.4.6.8.10)
mode x 6 6
median 6 6

standard deviation & NG 22

SOLUTION ¢)
» The mean of each data set is 6.
» The median of each date set is 6.

The standard deviation for the second data is twice

v

the standard devation of the first — this is also
evident by looking at the two data sets, since
the first is spread evenly from 4 to 8

and the second from 2 to 10.

Thank you for your attention

“Logic get you from A to B.
Imaginatio 2 Yol

» Source: http://kentz-life.blogspot.sk/2012/04/albert-
einstein-quote.html
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Evaluation of the lesson 5 — Introduction to Statistics

Date: 2" February, 2013 Class: 3" graders , KGSM
Level of proficiency in English: A2 — B1 according to CEFR

Lesson plan and Power-point presentation

This lesson bound together the essence of language learning — hearing, seeing
and producing language. Presentation provided a support for visual type of learners. They
could not only hear but also see the words present in the presentation. This lesson
promoted language since students from KGSM had come across some of the mathematical
terms in Slovak language. It was the power-point presentation which was helpful to follow
the logical course of the lesson.

My teaching

During my school practice, | have not experienced the students from this class.
So the key step was to establish the code of conduct which would enable learners to seize
the opportunity to enhance their own learning. Having used experience from the previous
teaching and learning via CLIL method, | found it important to acknowledge learners
with the tuition. To avoid the negative attitude towards the integration, learners were asked
to consider all the possible advantages and contributions of this integration. By this
realization, students seemed to feel more relaxed and they were curious
about the education. It created a stimulating environment for learning.

Students gave me undivided attention since the course of the lesson was quite
unpredictable to them. I think that I achieved the set of objectives.

To keep learners motivated, | paid attention to the clarity of the instructions
and the comprehension of learners. However, | think that mathematical content could have

been more demanding.
The learners

These learners had positive attitude towards the cooperation. They enjoyed group
and pair work. While working in pairs, all students were given an opportunity to produce
language. Interest of learners in the integration was shown through many questions they

asked.
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Lesson plan 6 — Statistics 2

Subject: Mathematics Time: 45 min
Theme: Correlation Coefficient Grade: 3" graders
Students will be able to
e describe the following terms: the event, the probability
of occurrence of an event, complementary event, independent
Content events:;
objectives e organize the set of given data, study them and represent the obtained
results;
e calculate the standard deviation of the given set of data;
e decide if two sets of data are related.
Students will be able to
Language
. o follow instructions provided in English;
objectives
e describe their solution using words introduced throughout the lesson.
. Students will be able to
Formative
.. cooperate during pair/group work;
objectives * P g pairgroup

e tolerate each other during pair/group work.

Language for learning: correlation coefficient, moderate, increase, decrease

Materials: power-point presentation; pieces of papers with graphs
and descriptions
Stage & Procedure Notes
Time
Introduction | Introduction to the lesson (using CLIL method). slide 1

Ss realize the advantage of this kind of lesson so they can

(2 min)
seize the opportunity to learn something new.
Warm up Brain Teaser: Three missionaries and three cannibals want slide 2
(4 min) to get to the other side of a river. There is a small boat,

which can fit only two. To prevent a tragedy, there can
never be more cannibals than missionaries together. How

can they get to the other side of the river safely?
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Solution:
1) 1 cannibal and 1 missionary there, missionary back;
2) 2 cannibals there, 1 cannibal back;
3) 2 missionaries there, 1 missionary and 1 cannibal back;
4) 2 missionaries there, 1 cannibal back;
5) This one cannibal takes the remaining cannibals
to the other side.

Revision @ How can we find out about the world around us? slides 3-5
: One way is to collect information, organise it, then study
(4 min)
the results and represent them. Collecting and studying
information in this way is called statistics.
@ How can we organize data we have gathered? (tables,
graphs,...)
OWhen we make statements about data that we have
collected, we often want to
Ss create
e say which item is the most popular — mode; .
questions
e which item is in the middle — median;
and they
e and which item is the average — mean; answer
@ What is the measure of how far the data are spread them
out from the mean? The standard deviation of a set of data as well.
is ameasure of how far the data values are spread out
from the mean.
Presentation | Correlation coefficient slide 6
(5 min) Correlation — indicates a relationship (connection) between lockstep

two sets of data.

: 1 = _
Formula: 2 Tt (= D = 7)
rx,y =

S-Sy

@ What is the range of the coefficient? Answer: |r| < 1.

The closer it is to either -1 or to 1 the stronger

the correlation between the two variables is.
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Practice

(25 min)

Exercise_1 Which value of the correlation coefficient
r indicates a stronger correlation than 0.72?
a) -0.75 b) 0.65 c) -0.70 d) 0.55 e) 0.60

() What is the difference between a negative correlation
and a positive correlation? In a positive correlation
as one variable increases, so does the other. In a negative

correlation, as one variable increases, the other decreases.

Exercise 2 Which graphs show strong/moderate/weak
correlation?

Ss are given 6 pieces of paper with various descriptions
of correlations and 6 graphs. Their task is to match graphs
with their description.

Solution:
Strong positive Weak positive Strong negative
correlation correlation correlation

Weak negative Moderate negative No correlation

correlation correlation

slides 7,8

pair work

slides 9,10
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Exercise 3 Find out the correlation coefficient. Slide 11
Number of children | Divorces pair work
0 4090
1 4154
2 2384
3 372 slide 12
4 74 graph
5 28
Conclusion
e 1 =-0,95559;
e there is strong connection between the number
of divorces and the number of dependent children;
e once the number of dependent children increases
the divorce rate decreases.
Conclusion | Ssdescribe and interpret data they see. slides 14-16
(5 min) Slide 13 — Ss are given correlation coefficient when

comparing these two sets of data. Their task is to interpret

data they see.

HW: Choose the theme of the project work. Your task
is to study two variables that might be connected. Later you

have to collect data, study them and represent results.

66




Power-point presentation (related to LP 6) — Statistics 2

Statistics

Alzbeta BriSova

Revision

When we make statements about data that we have
collected, we often want to
- say which item is the most popular,

mode,
 which itemis in the middle
median,
- and which item is the average
mean.

Cannibals and Missionaries

Three missionaries and three cannibals want to get
to the other side of a river. There is a small boat, which
can fit only two. To prevent a tragedy, there can never be

more cannibals than missionaries together.

How can they get to the other side of the river safely?

Standard Deviation

- The standard deviation of a set of data is a measure

of how far the data values are spread out from the mean.

.- [ -9% +0r, -2+ (0 =0+t (5, D
n

Correlation coefficient

« correlation — indicates the relationship between two sets

of data.

> (% -%)(5-7)

i=l

« Formula:

Tey

1
_n

S.s,

What is the range of the coefficient? |r|< 1

- the closer it is to either -1 or to 1 the stronger

the correlation between the two variables is.

Correlation coefficient

» Which value of the correlation coefficient r indicates
a stronger correlation than 0.72?
a) -0.75
b) 0.65
c) -0.70
d) 0.55
e) 0.60
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e

What is the difference between a negative
correlation and a positive correlation?

- In a positive correlation as one variable increases, so
does the other. In a negative correlation, as one variable

increases, the other decreases.

Which graphs show strong/moderate/weak

correlation?

SCATTERPLOTS & CORRELATION

Correlation - indicates a relationship (connection) between

two

cis of data.

??g«“;

/z/,x’
&K\i\

SCATTERPLOTS & CORRELATION
Correlation - indicates a relationship (connection) between

two sets of data. . . ..
/.z < Find out the correlation coefficient
| || T .
2,2 EEECN L Number Divorces
ot " \I'\‘ a2 E)i-3) of children
r o=
Strong positive Weak positive Strong negative ! Se 'S, 0 4090
correlation correlation correlation
1 4154
N TIT 2 2384
N S 3 372
S 1 4 74
[ . infostat.sk
Weak negative Moderate negative No correlation 5 28
correlation correlation
Conclusion:
Graph
Divorces by number of dependent children « 1= -0.95559:
5000 ' '

4000 — e - there is strong connection between the number
3000 \ ~Divorces by of divorces and the number of dependent
number of hildren:

2000 dependent children;
1000 children .once the number of dependent children
o \T\% .

increases, the divorce rate decreases.
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Find out the Correlation Coefficient

[Year 11995 [1996 1997 1998 1999|2000 ]

Immigrants 3055 2477 2303 2052 2072 2274
Emigrants 213 222 572 746 618 811
Conclusion:
*|r| =0,789;

»There is a strong relationship between the number

of immigrants and emigrants of Slovak Republic.

poote ___Daily growth Daily growth
45000 1 B india .
v b wchina - of population
® Nigeria -
sso0 1 mUsA
30000 | W Pzkistan
o HEthiopia
mSouth Africa
20000 m Ukraine
15000 | W Russia
10000
5000 T
http://www.geohive.com/
ok
-s000

2011 estimate

Global Temperatures

—— Annual Average

0.4

- Five Year Average

0.2

Temperature Anomaly (°C)

Interesting graphs

1860 1880 1900 1920 1940 1960 1980 2000

Source: http://www.newscientist.com

"A ship in harbor is safe -- but
that is not what ships are
built for."

John A. Shedd
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Evaluation of the lesson 6 — Statistics 2

Date: 11" February, 2013 Class: 3" graders, KGSM

Level of proficiency in English: A2 — B1 according to CEFR

Lesson plan and Worksheet

At the beginning of the lesson, | shared the intentions of the lecture with learners
to lower their anxiety. Learners could experience the total immersion.

The task input contained stimuli which could enable acquiring of the content
and language competences. The mathematical content was more cognitively demanding
on the learners than the previous one. It broadened the conceptual understanding
of the statistical methods. The importance was given to feedback which should have
positive impact on the further motivation to study Mathematics and languages; and it could
have an influence on the building the self-esteem.

My teaching

The class split into two groups and one group after the other experienced the lesson.
| had realized some mistakes when the first group participated in learning. As the result
of an attempt to eliminate these mistakes, the class management was better when | was
working with the second groups of students.

Although I could not trace the development of learners for a long time, | tried to give
them opportunity to improve their performance in English as well as in Mathematics.
Especially the theme of the lesson provided me with authentic tasks for students where

they could put theory into practice and acquire the language naturally.
The learners

These learners actively supported each other. So during the lesson students were led
to become involved in self- and peer-assessments. As the result of this code of conduct,
almost all students were willing to work in pairs. Behaviour of the learners after the warm
up activity became spontaneous. | have noticed the incidental language acquisition when

students produced language.
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2.3 The profile of learners participating in the integration

Under our guidance, altogether 43 students had the opportunity to participate
in teaching and learning Mathematics via CLIL. Nineteen students of these attended
the second grade ofthe grammar school Gymnazium Jozefa Gregora Tajovského
(abbr. GJGT) and twenty-four students of these attended the third grade of the grammar
school Katolicke gymnézium Stefana Moysesa (abbr. KGSM).

Students attending GJGT are from the class with extended mathematical education.
As we have mentioned above, the mathematical content comprised in the lessons
corresponds to the standards these students were supposed to reach.
Apart from the observation and feedback provided throughout the lessons, these students
took atest to determine acquired knowledge and skills in English language as well
as in Mathematics.

To find out the level of acquired knowledge of students from KGSM, we used
the method of observation and feedback. These students did not take a didactic test
to determine their progress in Mathematics or in English since the focus was
on the improvement of speaking skills.

In both classes, the level of English varied from elementary (corresponds to A2 level
according to CEFR) to intermediate (corresponds to B1). Most of the students were
at intermediate level, so they were able to understand language produced by the teacher
and they were able to produce grammatically correct sentences. Just a few of the students
were at elementary or upper intermediate level.

We had an abiding interest in the approach of students towards lessons using CLIL
as the fundamental method in teaching and learning. All students who participated in this

kind of education were asked to fill in the questionnaire (see the Appendix F).

2.4 The level of acquired knowledge in the learning and teaching Mathematics
via CLIL

At this stage we divide students according to the school they attend, since the way

of determining acquired skills and knowledge differ.
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1) KGSM, the grammar school
Students from the grammar school KGSM did not take test to determine their knowledge.
It resulted from the linguistic aim of the lessons — the emphasis was put mainly
on the developing of speaking skills and production of the language.

By observation and sustained interaction with learners we tried to verify if acquired
knowledge and skills by learners were compatible with standards.

Through sustained logical reasoning and argumentation, problem solving, data
representation, situation modelling, applying symbolic elements and communication we

tried to develop mathematical and language literacy and competencies.

2) GJGT, the grammar school

After the tuition, learners from the grammar school GJGT took the didactic test (see
the Appendix E). The test was an opportunity for students to demonstrate their knowledge
acquired during the CLIL lessons. It consisted of nine tasks; eight of them were obligatory
and one of them was a bonus task. The bonus task was introduced to make students feel
more comfortable because it was their first taken test which integrated Mathematics and
English. Tasks were assigned in English language.

The first five tasks as well as the bonus task were focused on Mathematics. The last
three tasks were aimed at reviewing English language. Students could gain maximum 13
points for the content (Mathematics) and up to 10 points for language.

The aims of the test:

e checking the understanding of the mathematical terms: variations
with/without repetition, combinations with/without repetition; permutations
with/without repetition;

e checking the ability of students to determine the type of task (whether it deals
with variations/combinations/permutations) and to use the appropriate
formula;

e checking the acquisition of the language for learning;

e checking the ability of students to support their solutions by arguments;

e providing feedback to students as well as for the teacher.

Students were asked to provide logical reasoning and arguments in English language.
A great deal of the students (16 out of 19), always provided their reasoning. 3 students just

wrote inevitable mathematical terms, no description (except the answer) was included.
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These students did not feel confident enough to use English language, although they were
able to understand the keyword entry present in the task.

Language and content were graded separately, since the assessment of this test sums
up a partial assessment of the subject Mathematics not of the English language. However,
to solve the task (to gain some points for content) it was inevitable to understand language
for learning introduced throughout the tuition. With this understanding, we found content
and language interrelated. The following table shows the results of the test.

Mathematics (points) | English language (points)
Maximum 13 10
Average 10,79 8,74
Mode 12 10
Median 11 9
The standard deviation 1,78 1,63

Table 1: The results of the test

The results of the test show that the majority of students were able to solve the tasks.
Since most of the students gained 12 points out of 13 for Mathematics and the median is 11
points, we can say that students were able to use mathematical terms and correctly
the type of the task (whether it combinations

determined deals with variations,

or permutations) and use the appropriate formula tosolve it. In parallel
with the mathematical content, learners demonstrated their proficiency in the language
(necessary for understanding tasks).

Learners manifested the acquired knowledge in language during the lessons as well.
They had to become familiar with the language for learning to keep up with the pace
of the following lessons. The results of the test covering language confirm this fact.

The test examined if mathematical and linguistic literacy of students were developed.
On the basis of the fact that students had not been able to solve the tasks found in the test
before they participated in the tuition, we subjectively claim that tuition helped learners

to improve their competencies in Mathematics as well as in English language.
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2.5 The attitude of learners towards the CLIL method in the integration

of Mathematics and English language

In our questionnaire, there were thematically four types of inquiries which can
be interpreted as follows:
1) the integration of Mathematics (as a subject) and English language
(as a subject);
2) facing the challenges and demands related to the CLIL approach;
3) advantages and benefits acknowledged by learners;
4) the overall approach towards CLIL.

In the following sections we elaborate these inquiries in deeper details.

1) The integration of Mathematics (as a subject) and English language (as a subject)

Out of 43 learners, only 10 students did not find it appropriate to integrate
Mathematics (as a subject) with the foreign language (in our case English language) and 33
learners were supporters of this integration. The supporters would seize the opportunity
to participate in the integration of Mathematics and English language again and they
thought that they would come across mathematical terminology in the future.

It is noteworthy, that 17 students out of 19 from the class with extended
mathematical education appreciated the integration of Mathematics as the content subject
with English language. The majority of the students already adopted positive approach
towards the subject. They reasoned this conviction that they often come across
mathematical terminology in English, and this tuition had lowered their anxiety
over English materials.

The approach of students from KGSM to Mathematics varied from the one
mentioned above. It was up to the teacher to attract their interest in the subject. 8 students
out of 24 did not welcome this integration. They provided arguments that Mathematics
is one of the most challenging subjects in general and education in English can make
it even more demanding. Although they coped with demands quite well, they were
not fond of the tuition.

36 learners would welcome CLIL method in other subjects and they themselves
pointed at the demands on the qualification of teachers in the language and in the content
subject. They see these demands as the main barrier preventing the employment of CLIL

becoming more widespread in the Slovak Republic.
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2) Facing the challenges brought by CLIL approach
In general, learners were able to keep up with demands arising from the integration.
The following graph shows their personal evaluation of the demands of the tuition.

Graph 1: Demandingness of the tuition
from the point of view of the learners

0, 0
14% 2% ® too demanding

' ’. ® challenging

65% adequately
demanding

= undemanding

As we can see, 79% of learners found tasks and demands on them compatible
with their abilities and skills. 19% of learners saw the tuition as very challenging
but manageable. Only 1 student (he/she represents 2% of learners) found the tuition
to be incompatible with his/her abilities.

50% of the students believed that the level of mastering the mathematical content
acquired by CLIL method could be comparable to the level of mastering if the content
had been acquired by the traditional way. The second half of the students believed that
foreign language decelerated the absorbing of the content.

Seemingly 23 students promote English language to be more accessible than
mathematical content to them. 20 students (which are equally spread between both classes)
found content more challenging. The fact that as many as 10 of these students
are from the mathematical class can be partly attributable to the relatively demanding

theme Combinatorics.

Graph 2: The content versus language challenges

1
14
12
10
8 @ Language more
6 challenging
4
(2) @ Mathematics

more challenging
KGSM students ~ GJGT students
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Since language is the key to understand content, 67% of students saw language
barrier as the potential problem for students who did not feel efficient in English.
To overcome this problem, students were asked to work in pairs or groups. In conclusion,
they admitted that it provoked the cooperation among students.

We found interesting that 18% of the students found it as a disadvantage that they
had to produce the language. They rationalized this attitude as the result of their long-time
low self-esteem in the language. However, especially those students thought that their self-
confidence in using English language had been built up through sustained interaction
with language and many opportunities to speak and to listen to the language.

3) Advantages and benefits acknowledged by learners

A great deal of students (39 out of 43) appreciated genuine and spontaneous
improvement of both — language and content at the same time. They drew their attention
to the promotion of interrelationship between these subjects.

Many students (90% of the students) found the main contribution of these lessons
to their education in the rising the motivation towards the English language
and Mathematics. The intercultural task developed tolerance and cognition of other
cultures.

Some of them independently appreciated ‘the language in practice’ which they
considered absent in the English lessons. They took delight in the deduction
of the meaning of the words whose understanding was inevitable in solving tasks. These
learners also appreciated ‘grammar at work’. The lessons were attractive to them thanks
to innovative methods which CLIL approach requires.

Students became aware of the immediate practice of language for learning since
they were asked to argument, interpret or reason their solution when solving the tasks,
which required the immediate usage of the language occurring in the tasks. All students,
regardless their proficiency in English, felt demand on their conceptual skills and they
realized that it made them to think in English language. They claimed it to be one

of the most persuasive evidence of the value of the CLIL.
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4) The overall approach towards CLIL.
In conclusion, 64% of learners had positive attitude towards this approach, 25%
had neutral attitude and 11% preferred traditional teaching and learning, as it is shown

in the graph 3.

Graph 3: The overall aproach towards CLIL

11%

Positive
m Neutral

Negative

64%

Students saw the necessity of being proficient in English language. Learners
also appreciated innovative methods and tasks used during the tuition which had impact
on their conceptual thinking and personality. They recognized the idea of the integration
and its advantages and challenges. As we have mentioned above, 84% of students would

welcome at least one more experience with the CLIL approach.
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CONCLUSION

In recent years, the Content and Language Integrated Learning with its acronym
CLIL have become fast spreading across the Europe. Educational authorities have
recognized underlying values of this phenomenon and have recommended its integration
to become a part of the mainstream education in the European countries. The most
outstanding among its benefits is the preparation of learners for the life in multicultural
society by significantly improving language competences and by deepening tolerance
and cultural awareness of the mother country, target countries and also of other countries.

Slovak schools have offered CLIL provision in foreign as well as in regional
and minority languages for decades. Slovakia has had long-term experience with the CLIL
phenomenon  but the catalysts for broadening the provision of this method
were the European programmes in education and training. Although, this method is not
new, it still has to take on many challenges, such as the lack of trained teachers
and shortage of materials appropriate for CLIL method.

Aware of the challenge facing lack of materials, we have taken an interest
in designing and testing own materials and it became the principle aim of our diploma
thesis. The objective of this thesis, which deals with the integration of Mathematics
and English language, was to design and verify teaching and learning materials in school
practice concerning the Combinatorics, Probability and Statistics theme at grammar
schools.

The created CLIL materials inhered in the practical part consist of the detailed lesson
plans and their related worksheets or power-point presentations. This materials sum
up the main contribution of this work. Lesson plans and their related worksheets were
tested inschool practice. Two classes of different grammar schools participated
in the teaching and learning Mathematics via CLIL. One group of students were
from Gymnézium Jozefa Gregora Tajovského (GJGT). These second graders attended
class with extended mathematics education. The other group of students were third graders
at Katolicke gymnazium Stefana Moysesa (KGSM).

Students acknowledged this type of tuition so they were better prepared to take
opportunity to improve in both mathematical content as well as in English language.
Knowledge which they acquired was monitored through feedback during the lessons.

Moreover, students from the GJGT took a test, which provided us with valuable
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information about the acquired knowledge in Mathematics and in English. We found
out that knowledge and skills gained during the tuition were correspondent
to the educational standards.

Of our interest was also attitude of learners towards this type of educational
provision. Via questionnaire, we found out approach of learners and other information
about the CLIL method from their point of view.

Obtained data have proved very encouraging. Students saw the necessity of being
proficient in English language and believed that CLIL could ensure them to be more
receptive to multilingualism. In general, they took the opportunity to enhance not only
their education but also their personality development through building self-confidence
when using the target language.

Learners also appreciated innovative methods and tasks used during the tuition which
had impact on their conceptual thinking and personality. They recognized the idea
of the integration and its advantages and challenges. Among these recognized advantages
of CLIL was rising the motivation towards learning languages and other cultures. Other
advantages concern the immediate practice of language for learning. Students were asked
to explain or interpret their solutions while solving the tasks, which required the immediate
usage of the language occurring in the task. In this kind of tasks there was also a demand
on their conceptual thinking.

In conclusion, the designed materials are suitable for teaching and learning
the Combinatorics, Probability and Statistics theme at grammar schools. They provide
the teacher with mathematical and English content which can be grasped by their students.

Lesson plans, worksheets and presentations can be used by teachers of Mathematics

who want to use the CLIL method to enhance education of learners.
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RESUME

¢

,, Teoria ostane obycajnou teoriou, kym neprikrocime k cinu. *

J.A. Komensky

ViacjazyCnost’ sa stava Vyznamnou zlozkou identity obfana Eur6py. Vychovné
a vzdelavacie autority rozpoznali prinos metdody CLIL (obsahovo a jazykovo integrované
vyucovanie) V napomahani obyvatelom Eurdpy a v adaptacii na zivot v multikultarne;j
spolo¢nosti. Vd’aka svojim vyhodam sa tento inovativny pristup k vyucovaniu a ucéeniu
sa stava stale viac rozSirenym a je ofl nezvycajny zaujem.

Hlavna ¢rta tohto fenoménu spociva v integracii odborného predmetu s cudzim,
s regionalnym alebo s mensinovym jazykom. Z dlhodobého hl'adiska kladie CLIL stabilny
apel na nadobudanie zru¢nosti a rozvijanie kompetencii v obidvoch predmetoch.

CLIL je vyuCovacia metdda, to znamena, Ze V Ssebe zahfna taky postup Cinnosti
ucitela a ziaka, ktory vedie k dosiahnutiu vychovno-vzdelavacich cielov. Idealom tejto
metody je ponuknut’ jazykovo roz§irené vyu€ovanie, ktoré vedie k funk¢énej dvojjazycnosti
Studentov, t.j. Student ma kompetencie v dvoch jazykoch (rodny a cielovy) v urcitej oblasti
odborného predmetu.

CLIL vytvara optimalne a prirodzené podmienky pre Studentov na rozvoj myslenia
v cudzom jazyku a v styroch zakladnych zru¢nostiach Vv jazyku: v ¢itani a pocuvani
pozitiv metédy CLIL je aj to, Ze nuti Studentov rozmyslat’ v jazyku.

Benefitom metddy je, ze od zaciatku vyucby je poskytovanych mnozZstvo podnetov
determinujicich kognitivny rozvoj Studentov. KedZe koncepty apojmy tykajice
sa matematického obsahu st prezentované i osvojované v anglickom jazyku, myslenie
ziakov smeruje k sofistikovanejSej trovni.

Stalou interakciou s jazykom sa ocakava, Zze U uéiacich sa ddjde k rozvinutiu
kompetencii v anglickom jazyku, ato by mohlo viest k zvySeniu ich sebavedomia
a vlastného ocenenia. Takto je stimulovany pozitivny pristup Studentov k uéeniu sa nielen
jazykov ale aj matematiky.

Europske programy tykajice sa edukacie Studentov iuditelov posluzili
ako katalyzator na rozsiahlejSie zavadzanie tejto metody na Slovensku. Aj ked” ma
slovenské Skolstvo dlhoro¢né sktisenosti s tymto pristupom k uceniu, jeho implementacia
este stale celi problémom, spomedzi ktorych dominuje nedostatok ucitelov kompetentnych

vyucovat touto metodou ¢i deficit materidlov vhodnych na vyucbu metédou CLIL. Buduci
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rozvoj tejto metody zavisi aj od realizovania formalnej pripravy ulitelov a ich dalsej
kvalifikacie.

Uvedené problémy spojené so zavadzanim tejto metddy boli jednym z primarnych
determinantov realizicie predkladanej prace. Dal§im podnetom bol na§ zaujem
0 inovativne metddy, ktoré maja vplyv na celostny rozvoj osobnosti Studenta. Metdda
CLIL k nim nepochybne patri.

V tejto nasej diplomovej praci sme CLIL vyuzili ako nastroj na vyucovanie a u¢enie
sa tematického okruhu Kombinatorika, pravdepodobnost a Statistika na strednych Skolach.
Cielovym jazykom je anglicky jazyk, ktory sa v stcasnej dobe stdva nevyhnutnym
fundamentom pre osobny a kariérny rast a pre mobilitu ob¢anov nielen v ramci Europy.

Praca je rozdelend na teoreticki a praktickii Cast. Teoretickd cCast' pozostava
zo Siestich kapitol. Prvé tri kapitoly pontkaji pohl'ad na koncepty, ciele a principy uzko
sivisiace S tymto typom integracie. Uvedené su aj zakladné smerodajné principy, ktorych
dodrziavanie je potrebné, aby sa CLIL stal a¢innym. Zaradujeme k nim obsah,
komunikéciu, poznanie a kultaru.

Prechod od tedrie k praxi vyzaduje od ucitel'a implementovanie pomerne naro¢ného
komunikacného principu, ktory zahfna tri stvisiace typy jazyka pouzivané na r6zne ucely
— jazyk na ucenie sa (nevyhnutny k osvojeniu obsahu), kI'aiCovym je jazyk pre ucenie
(potrebny pre pracu a realizaciu sa v cudzojazy¢nom prostredi) a jazyk cez ucenie, ktory
sa neda naplanovat’, ale vyskytuje sa v priebehu hodiny. Komunika¢ny princip zaist'uje
nielen uvedomely pokrok Studentov v jazyku, ale hlavne posledné dva uvedené typy jazyka
smeruji K neuvedomelému osvojovaniu kompetencii, vyplyvajicemu Zz nepretrzitej
interakcie Studenta s cudzim jazykom. Za kIa¢ovy faktor, ktory vplyva na uroven rozvoja
kompetencii a formovanie postojov Studentov k integracii, povazujeme uvedomenie
si vyhod sprostredkovanych cez metodu CLIL.

Stvrta kapitola prace predostiera spominané vyhody a prinos metody nielen
pre uciaceho sa, ale aj pre vyucujuceho. Okrem vys$Sie spominanych vyhod chceme
upriamit’ pozornost’ Citatel'a aj na ponuknuty priestor na interpersonalnu komunikaciu
a rozvoj kooperacie. Tato metdda nie je selektivna, to znamena, Ze Studenti participujici
na vyucovani a uceni sa nie st vybrati na zaklade jazykovych schopnosti. CLIL prispieva
ku kvalite vyu€ovacieho aj u¢ebného procesu, na ktortt ma kazdy Student narok.

Zavedenim metody CLIL na Slovensku sa zaoberad piata kapitola teoretickej Casti.
Pontknuty je pohl'ad na Statut jazykov v integracii v slovenskych Skolach. Zdoraznujeme,

7ze najmi stredné odborné Skoly a uciliStia si uvedomuju potrebu a potencidlny prinos

81



zavedenia metody CLIL pre ich Studentov, ktoré by im umoznili mobilitu za hranicami
nasho Statu.

Uvadzame poziadavky na matematicki gramotnost a kompetencie ziaka, ktorych
ziskanie sa viaze k tematickému celku, na ktory je zamerana nasa pozornost. Od Studentov
gymnazia sa v ramci celku Kombinatorika, pravdepodobnos? a statistika vyzaduje logické
myslenie a argumentacia, rieSenic problémov, reprezentacia dat, modelovanie situacii
a mnohé iné. Metdéda CLIL vedie ziakov K uvazovaniu, diskusii avyzaduje ponor
do problému. Vedie k dosiahnutiu najvyssieho stupna matematickych kompetencii podl'a
PISA — k trovni reflexie.

Jazykova edukacia na Slovensku koreSponduje sO Spolocnym
europskym referencnym ramcom pre jazyky (CEFR). Vyty¢enym cielom edukacie
je umoznit’ cez jazykové vzdelavanie Studentom gymnazii dosiahnut’ Groven B2. V pripade
realizacie tejto prace, vyu¢ovanie metddou CLIL ponuklo studentom priestor na jazykové
vzdelavanie bez zvySenia celkového poctu hodin pre predmet Anglicky jazyk zo strany
Skoly.

Kritici opisovane] metody casto poukazujii na potlacanie materinského jazyka.
Ako sme uz skor uviedli, idedlom tohto pristupu je funkény bilingvalizmus, t0 znamena,
ze Studenti disponuju matematickou terminologiou aj v materinskom jazyku. Domnievame
sa, ze v niektorych pripadoch vedie vyucovanie v cudzom jazyku k hlbSiemu uvedomeniu
si vlastnej kultary a rozmanitosti materinského jazyka.

Prakticka cast’ diplomovej prace predstavuje nas najvacsi prinos — obsahuje navrhy
a overovanic CLIL materialov v Skolskej praxi. Je rozdelena na pat kapitol. V prvej
kapitole analyzujeme navrhy tychto materialov a Specifika ich tvorby. Do pozornosti
kladieme naroky na ucitel'ov. Zdorazitujeme taktiez vytyCenie si cielov hodiny, ktoré sme
rozdelili do troch partikularnych oblasti: ciele suvisiace s matematickym obsahom, ciele
stivisiace S osvojovanim si  jazykovych kompetencii a tretiu skupinu predstavuja
formativne ciele, t.j. ciele suvisiace s rozvojom osobnosti ziaka. Charakteristickou ¢rtou
vSetkych priprav je uvedenie jazyka na ucenie sa, vyssie spominaného medzi typmi jazyka,
ktory sluzi Studentom na postupné osvojovanie Si vedomosti a zru¢nosti. Pre ucitela
poskytuje oporu v Struktirovani pripravovanych hodin. U¢itel’ vyuzitim vhodnych stratégii
a metdd napomaha Ziakovi v jeho procese ucenia sa.

V druhej kapitole praktickej Casti sa nachadzaji vytvorené materialy, ktoré zahfnaji
podrobné plany vyucovacich hodin a k nim prisluchajuce pracovné listy ¢i power-pointoveé

prezentacie vramci tematického okruhu Kombinatorika, pravdepodobnost a statistika.
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Styri takto vytvorené vyudovacie a uéebné materialy, ktoré zahfiiaju kombinatoriku, boli
overené v Gymnaziu Jozefa Gregora Tajovského (d’alej GJGT) adva z nich, tykajlce
sa Statistiky, v Katolickom Gymnaziu Stefana Moysesa (d'alej KGSM). V prilohach
sa nachadzaju neotestované materialy k téme pravdepodobnost’.

Ku kazdej oducenej hodine uvadzame aj subjektivne hodnotenie, ktoré pozostava
z troch cCasti: hodnotenie materialu (zvacsa zhfiame mieru vyuzitia priprav a stvisiacich
pracovnych listov ¢i power-pointovych prezentacii), hodnotenie realizacie vyucovacieho
procesu (vyjadrujeme vlastny postoj Kk miere naplnenia stanovenych cielov,
K najzaujimavejsej a najmenej zaujimavej Casti hodiny, k naro¢nosti jednotlivych cCasti)
a hodnotenie Ziakov (najCastejSie uvadzame ulohy, ktoré viedli k motivacii Studentov,
taktiez tie, ktoré spdsobovali uciacim sa problémy, pripadne popisujeme atmosféru
na hodinach).

Takmer vSetky oducené vyucovacie hodiny maji spolo¢ntt tvodnu aktivitu —
matematické hadanky, ktorym prikladdme dolezity vyznam nielen kvoli motivaénému
prinosu. Okrem toho, Ze pomdhaji vytvarat priatel'ski atmosféru, su vdaka nim
od zadiatku hodiny kladené poziadavky na kognitivne myslenie Studentov. Ocakava sa,
ze uciaci sa opiSu rieSenia v cielovom jazyku, t.j. tieto hravé aktivity zabezpecuju prvotny
kontakt s jazykom.

Vo vytvorenych pripravach sme uviedli vlastné cvicenia a ulohy a rovnako aj ulohy
Z inych materialov. Kazda tloha obsahuje jazykové a kognitivne poziadavky na Studenta,
ale ich uroven sa 1iSi. Niektoré ulohy boli naroc¢nejSie po kognitivnej stranke, iné kladli
doraz na rozvoj jazyka. Z motivacného hl'adiska sme povazovali za dblezité, aby ulohy
anaroky Kkladené na ziakov koreSpondovali sich kompetenciami v matematike
aj v anglickom jazyku, avSak aby zaroven poskytovali moznost pokroku Vv odbornom
predmete aj v cielovom jazyku. Jednotlivé Casti materialov st uvedené v jazyku, v akom
boli oducené.

Studenti uz pocas hodin dostavali aj davali spatnii vizbu — ich zaujem ¢&i pripadni
nezainteresovanost alebo porozumenie instrukcidm. Monitorovanim sme ziskali
informdcie, ktorymi bol ovplyvneny d’alsi priebeh hodiny.

Profil Studentov zucastnenych na edukacii metédou CLIL sa nachadza v tretej
kapitole praktickej Gasti. Studenti druhého ro¢nika GJGT su z matematickej triedy —
poziadavky na hibku arozsah osvojenia matematického obsahu s rozsiahlejsie
ako na studentov z klasickej triedy. Navrhnuté materialy, ktoré boli v tejto triede

otestované odrazaju uvedené naroky. Studenti GJGT mali pozitivny pristup k matematike
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ako odbornému predmetu, ¢im sa li§ili od skupiny Ziakov treticho ro¢nika v KGSM,
kde bol ucitel’ v role neustaleho motivatora k studiu matematiky.

Jazykové zruénosti a kompetencie Studentov sa v obidvoch triedach pohybovali
v rozmedzi trovni od A2 — B1, vklasifikdcii podla CEFR. ViacSina Studentov bola
schopna porozumiet moéjmu jazykovému prejavu aaj samostatne sa vyjadrovat
v anglickom jazyku. Iba v ojedinelych pripadoch Ziaci nerozumeli vstupnym informaciam
v ulohach, avsak prave tato rozdielnost’ urovni vytvorila priestor na kooperaciu Studentov
a rozvoj interpersonalnych kompetencii. Tito $tudenti ocenili podporny material Language
for learning (Jazyk na ucenie sa), ktory im pomohol zlepsit’ sa v jazykovom prejave.

V Stvrtej kapitole podavame pohl'ad na ziskané vedomosti a zru€nosti cez integraciu.
U $tudentov z KGSM sme ich osvojenie priebezne monitorovali pozorovanim. Pozadovali
sme od nich logické odovodnenie rieSeni, reprezentaciu dat, modelovanie situacii,
pouzivanie matematickych symbolov a komunikaciu, ¢im sme sa snazili o rozvoj
matematickych a jazykovych kompetencii. Véac¢sina ziakov bola schopna zaradit’ do svojho
ustneho ¢i pisomného prejavu jazyk na ucenie sa.

Preferovanou organizatnou formou ucenia sa V obidvoch triedach bola praca
v dvojiciach alebo v mensich skupinach, ¢im boli utvorené podmienky na rozvijanie
produktivnych zruénosti a aj menej sebaisti ziaci mohli komunikovat’ v cielovom jazyku.

Studenti z GJGT mali prileZitost’ preukazat’ nadobudnuté vedomosti v didaktickom
teste (Appendix E), ktory overoval ich zru¢nosti v kombinatorike i v anglickom jazyku.
Vysledky testu poskytovali spétni vizbu ako pre uéitela tak pre Ziakov. Ulohy testu boli
zadané vyluéne v cielovom jazyku. Studenti pracovali samostatne.

Informéacie ziskané takymto spdsobom subjektivne hodnotime ako vel'mi potesujuce.
Z 19 studentov zucastnenych na vyucbe metdédou CLIL, 16 pri rieSeni testovych tloh
argumentovalo rieSenia v anglickom jazyku pouzivajic jazyk na ucenie sa uvedeny pocas
edukacie. 3 Studenti zdovodnili rieSenia V slovenskom jazyku, avSak odpovede uviedli
v anglickom jazyku. Na zéaklade spravneho rieSenia tloh usudzujeme, Ze aj tito Studenti
boli schopni samostatne porozumiet’ kI'ai¢ovym slovam a vztahom v zadani.

Jazykovéa a matematicka stranka boli hodnotené samostatne, ked’ze vysledky testu
sa zapocitavali do hodnotenia z predmetu matematika a nie z predmetu anglicky jazyk.
Napriek oddelenému hodnoteniu upozoriujeme, ze vychodiskom spravneho vyrieSenia
ulohy — Kk ziskaniu bodov za obsah — bolo pochopenie zadania v ciel'ovom jazyku.

Podla dosiahnutych vysledkov v teste sa zd4, Ze Studenti dosiahli vel'mi dobru

uroven osvojenia si matematickych pojmov a vztahov medzi nimi. Jazykova zdatnost’
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Studenti predviedli uz pocas vyucovacieho procesu. Vysledky testu naznacuju naplnenie
jazykovych ciel'ov jednotlivych hodin.

Piata kapitola teoretickej Casti popisuje postoj Studentov k integracii, zistovali sme
ho dotaznikom (pozri Appendix F), skiima Styri zlozky pristupu uciacich sa, ktoré mozeme
popisat’ ako postoj k integracii matematiky (ako odborného predmetu) a anglického jazyka
(ako cielového predmetu), posto] Kvyzvam a ndrokom inovativneho pristupu CLIL
K uceniu a uceniu sa, vvhody metody CLIL uznané Studentmi ucastnymi na integracii,
celkovy pristup Studentov k metode CLIL.

33 Studentov uvitalo integraciu dvoch uvedenych predmetov a myslia si,
7e sa S matematickou terminologiou Vv anglickom jazyku stretni aj v budtcnosti. Prinos
tejto vyucby vidia aj v jej vplyve na formovanie pozitivneho pristupu k cudzojazy¢nej
Studijne;j literattre.

10 Studenti, ztoho len 2 z matematickej triedy, nepovazovali dané predmety
za vhodné na integraciu. 8 $tudenti z KGSM, ktori zastavali negativny postoj, pokladali
obsah matematiky za naro¢ny v materinskom jazyku atato naro¢nost’ sa podl'a nich
zvySuje s prezentaciou a osvojovanim si obsahu v cudzom jazyku. Aj napriek tomu sme
sa snazili motivovat’ Studentov a vzbudit’ v nich zaujem o0 vyucovanie a u¢enie sa metdédou
CLIL.

36 Studentov zcelkového poctu 43 zGcastnenych na vyucbe by uvitalo
aj integraciu inych predmetov s cudzim jazykom. Uvedomuju si vSak aj naroky
na kvalifikaciu ucitela a jeho kompetencie avidia to ako prekazku rozsirenejSicho
zavadzania tejto metody.

Druhou sledovanou zlozkou pristupu Studentov bol ich postoj k narocnosti
a k predkladanym vyzvam. Podla vykonov preukdzanych na hodine usudzujeme,
7e vacsina $tudentov bola schopnd zvladat' na nich kladené poziadavky. Co sa tyka
pohladu studentov, 79% z nich si mysli, Ze naroky stvisiace s metédou CLIL su Vv sulade
s ich kompetenciami. 19% Studentov sa zdala edukacia primerane naro¢na a zvladnutel'na.
Len 1 S$tudent/Studentka (2%) nepovazoval(a) naroky tejto vyucby v sulade s jeho/jej
kompetenciami.

50% S$tudentov si mysli, Ze miera osvojenia matematického obsahu prostrednictvom
anglického jazyka by koreSpondovala urovni osvojenia si obsahu prostrednictvom
materinského jazyka. Ostatni Studenti usudili, ze anglicky jazyk zniZoval rozsah (nie vSak

urovenl) matematického obsahu, s ktorym sa stretli po¢as hodin.
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20 ucliaci sa, ktori st rovnomerne rozmiestneni medzi obe skupiny Studentov,
povazovali matematiku za menej pristupni v porovnani s obsahom predmetu. ZvySnym
Studentom Ssa zdal naroc¢nejsi jazyk. To, Ze az 10 Studentom z matematickej triedy sa zdal
narocnejs$i obsah pripisujeme naroc¢nosti kombinatorickej témy a tomu, ze mnohi z tychto
Studentov sa na Skale trovni vanglickom jazyku priblizovali k urovni B2 a teda
neuvedomujuc si jazykové vyzvy, upriamili svoju pozornost’ na matematiku. Na zaklade
ziskanych informacii usudzujeme, ze prevazna vécsina Studentov si uvedomovala jazykova
stranku a bola zniZzena ich sustredenost’ na obsah odborného predmetu. Z naSich doterajSich
skusenosti vyplyva, ze keby mali studenti moznost’ participovat’ na dlhodobejsej edukacii
metodou CLIL doslo by k zautomatizovaniu jazykovych c¢innosti a k vyraznejSiemu
spontannemu prejavu v anglickom jazyku.

KTlacovym faktorom k osvojeniu si obsahu predmetu je jazyk a to mnohi Studenti
vidia ako nevyhodu metédy CLIL pre tych, ktorych jazykové kompetencie neumoziiuju
pochopenie obsahu. Neporozumeniu obsahu odborného predmetu zo strany Studentov
sme sa snazili predchadzat’ pracou vo dvojiciach alebo v skupinach. Takto sa vytvoril
priestor na spolupracu a pomoc menej zdatnejSim Studentom, ¢i uz priamym prekladom
alebo opisom problému. Ulahc¢ilo to aj monitorovanie pochopenia uéiva jazykovo
zdatnejSimi Studentmi.

Povazujeme za zaujimavé, ze az 18% Studentov vidi ako nevyhodu tejto metody to,
7e sa od nich poZaduje Ustny a pisomny prejav, &ize produkcia jazyka. Studenti obhajovali
uvedeny nazor tym, ze nie si dostatocne sebavedomi, aby prezentovali jazykové zru¢nosti
a kompetencie. Snazili sme sa im vysvetlit, Ze hlavnym cielom hodin, ktoré vyuzivaja
metodu CLIL, je komunikacia — vzajomna vymena informacii aaj chyby v prejave
st vyznamnou formou ucenia sa. V&E8i vyznam sa pripisuje plynulosti a schopnosti
vyjadrit’ svoje myslienky ako na gramatick( korektnost’ vyjadrovania sa. Vaé¢sina takychto
Studentov v zavere uviedla, Ze cez stalu interakciu s jazykom avdaka mnohym
prilezitostiam prijimat’ a produkovat’ jazyk, postupne dochadzalo k budovaniu
ich sebavedomia. Niektoré zruc¢nosti a schopnosti v jazyku mohli nadobudnit’ cez pisomné
vypracovanie uloh uvedenych v pracovnom liste.

Tretia zloZzka sa tyka vyhod, ktoré si Studenti uvedomovali pocas vyucovacieho
procesu a mohli tak vyuzit prilezitost' k obohateniu. 39 Studentov ocenilo dualny ciel tejto
metddy — paralelné zlepSenie sa v matematike aj v anglickom jazyku. Zna¢nym pokrokom

boli motivovani k zdujmu 0 $tidium obidvoch predmetov.
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Nezavisle od seba poukazali mnohi Studenti na autentickost’ jazyka a uloh, ktoré
povazuju za absentujice na hodindch anglického jazyka. Uvedomili si okamzité
precvicovanie novej slovnej zéasoby, ked'ze sa vyskytovala prevazne v zadani uloh
a pri popise riesenia boli nuteni manipulovat’ fiou. Studenti tak mohli ziskat' pragmatické
vedomosti a zruénosti, ktoré podporovali ich spontannost’ v pouzivani anglického jazyka.
Mimoriadny zaujem vyvolala prezentovanad gramatika, ktori mali Studenti moznost’
precvicit’ si v praxi. S0 zdujmom sa snazili dedukovat’ vyznam novych slov.

Vyuzitie metédy CLIL vo vyucovani vyzadovalo aj implementovanie d’alSich
inovativnych metod, ktoré sa Casto pouzivaju v zazitkovom uceni. Tie dali edukacii
charakter, ktory bol pre Studentov novy a motivujici. DodrzZiavanie principov metody
CLIL, ako i zavadzanie inovativnych metéd moze viest’ k lepSej tirovni vyucovania.

VSetci Studenti, bez ohl'adu na ich zdatnost’ v cielovom jazyku, pocitovali naroky
na kognitivne myslenie, na to akym spdsobom myslia. Zvysila sa kvalita ucenia
sa cez lepsie asociacie konceptov. Uvedomenie si skutocnosti, ze uz po niekol’kych
vyuCovacich hodinach myslia v anglickom jazyku, bolo pre studentov najpresvedéivejSim
dokazom o pozitivnom vplyve metody CLIL.

Posledna zlozka postoja zastreSuje ostatné. Po zvazeni vyhod a nevyhod tejto metody
74% Studentov, ktori participovali na integrovanom vyucovani a uceni sa pod naSim
vedenim, uviedlo pozitivny postoj k metode CLIL. 12% malo neutralny vzt'ah a 14%
preferuje tradi¢nu formu edukacie.

Studenti si uvedomujii nevyhnutnost ovladania anglického jazyka pre ich dal§i
osobny a kariérny rozvoj. Uviedli, Ze skusenostou S integraciou bola zvySena
ich motivacia k $tudiu jazykov aj matematiky. Ako sme spominali, uvitali by dalSiu
skusenost’ s metodou CLIL.

CLIL je jednou z tych inovativnych metod, ktoré kladu doraz na komplexny rozvoj
osobnosti Studenta a vyzaduji rozvoj ucitela po jeho odbornej aj osobnostnej stranke.
Ako povedal Gabriel Laub ,,Pokrok? Ano - po kroku, po kroku...“ — moZno aj tato praca
je malym krokom k pokroku Studentov, ktori participovali na vyucbe touto metddou.
Nami vytvorené materialy mozu posluzit’ aj inym ucitelom matematiky, ktori sa rozhodnu

pouzit’ metodu CLIL ako nastroj pre edukaciu.
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Appendix A

Lesson plan 7 — Introduction to Probability

Subject: Mathematics Time: 90 min
Theme: Probability Grade: 3" graders
Students will be able to
e describe the following terms: the event, the probability
of occurrence of an event, complementary event, independent
events;
e give own examples of certain events, possible but not certain events
and impossible events;
Content e cite through examples that probability of occurrence of an event
objectives is a non-negative fraction, not greater than one;
e use permutations and combinations in solving problems
in probability;
e use the formula for determining the probability of the occurrence
of an event in the exercises similar to those presented in the lesson;
e state the multiplication theorem on probability for independent
events.
Students will be able to
e e use new vocabulary (such as the probability of (doing), more,
it equally, less likely) in their speech;
e comprehend and retell problems;
e produce sentences in present simple tense.
Formative Students will be able to
s ¢ tolerate each other during pair/group work;

cooperate during pair/group work.

Language for learning: the probability of (doing) (SYN likelihood, chance), high

Materials:

probability (a strong probability), low probability, probable
(likely to happen), probably (adverb), more likely, equally
likely, less likely, favourable (BrE), favorable (AmE), coin
flipping, complementary probability, Gambler’s Fallacy

worksheets, dice
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Stage &

Procedure Notes
Time
Introduction| Introduction to the lesson (using methodology CLIL).
WS(s)
Warmup | Topic: PROBABILITY.
(10 min) | STEP 1
Each couple is given a die and throws it 20 times. Couples | pair work
write down the total figure of the event ‘obtaining 6’. One V: event
student writes the sum of all the figures on the blackboard. | one S at the
(Let F be the sum). blackboard
i An event is one or more outcomes of an experiment |
i (anevent is the subset of all outcomes that can occur). |
' Notation for the events: A, B,... |
@ How many throws were there altogether? N -
the number of students. Altogether there were % - 20 throws.
(] ‘Number 6 landed F times out of N -10 throws.’
Express it as a fraction. L
10-N
STEP 2 Exercise 1 a)
[P How many possible outcomes does this experiment
have? There are six possible outcomes: 1,2,3,4,5,6.
[P Is there any outcome more likely to occur than
V: more
the others? No, they are equally likely to occur. A fair die — kel
ikely,
it has an equal chance of landing on any of its sides. y
@ equally likely
How many favourable outcomes does the experiment favourable
have? Favourable, in our case, means ‘obtaining 6. (BrE)/
Favourable = all the outcomes that meet my conditions. Just favorable
one outcome: ‘obtaining 6. (AME)

[ Express as a fraction, as a decimal, as a percentage:

One favourable outcome out of six possible outcomes.

As a fraction: é; as a decimal: 0,166; as a percentage:
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16,6%.

STEP 3

Compare figures obtained in STEP 1 and STEP 2.

In STEP 1 we obtained empirical probability (based
on an experiment) and in STEP 2 we obtained theoretical
probability of obtaining 6. As an experiment is repeated
more and more times, the proportion of outcomes favourable
to any particular event will tend to come closer and closer
to the theoretical probability of that event. In other words,
ifyou do a large number of trials you will get a more

accurate result.

Exercise 1 b)

<@ How many possible outcomes are there? There are six

possible outcomes: 1,2,3,4,5,6.

@ How many favourable outcomes are there? There are

three possibilities: 2, 4 and 6.
(P What is the probability of obtaining an even number?
The probability of obtaining an even number is Z It is

the same as % or 0.5 or 50%.

() Now, using the knowledge from the previous

examples, can you determine the probability of an event?

Presentation

(20 min)

() Use your own words to describe the term

‘the probability of the event’.

Probability is the measure of how likely an event is.
Notation for the probability of the event A is P(A).

P(A) = number of favourable outcomes .

number of possible outcomes

Pravdepodobnost’ je hodnota vycisl'ujuca istotu resp.

neistotu vyskytu urcitej udalosti.

[ How do we express probability? Mathematics uses

lockstep
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numbers to describe probabilities.

Probabilities can be written as fractions, decimals
or percentages. You can also use a probability scale,
starting at O (impossible) and ending at 1 (certain).
(It means that 0 < P(A) < 1))

____________________________________________

& Convert a fraction to a percentage: E (Answer: 60%.)

Some events are impossible, other events are certain

to occur, while many are possible, but not certain to occur.
Language for learning:

Exercise 2) Give me same examples of

e impossible events: the sun turning to ice; Shrek
becoming President of the U.S.; finding the purple
colour on the American flag... (nemozny);
certain events: the number 10 is less than the number
11; George Washington was the first U.S. President;
flipping a coin and getting either a head or aftail ....
(isty jav);
possible, but not certain events: picking the King
of Hearts from a deck of cards; rolling a 3 on a single
die (mozny).
[P What is the probability of the event that is certain

to occur? Use the scale 0-1. The probability of the event that

is certain to occur is 1. P(A)=L1.

(] What is the probability of the event that is impossible
to occur? Use the scale 0-1. The probability of the event that

is impossible to occur is 0. P(A)=0.

() What is the probability of the event that is possible
to occur? Use the scale 0-1. The probability of the event that

is possible is >0 and <1. It says that 0<P(A) <1.

0 Who or

what is
Shrek?

0 What

tense do you
use
to describe
general
truths, facts
and scientific
laws?
Present simple

tense.
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Practice

(7 min)

(7 What is wrong with the following statement?

“The probability of obtaining a 6 when | throw a die is /s —
so if | throw the die six times | should get exactly once 6.’
In theory this statement is true, but in practise it might not
be the case. Try throwing a die 6 times - you won't always
get one 6. In other words, if you do a large number of trials

you will get a more accurate result.

OWhen is it helpful to know the probability of the event?
Chemistry, Physics, Lottery, and Medicine (to find out

if the medicine is helpful)...

eWhat is coin flipping or coin tossing? Coin flipping,
coin tossing, or heads or tails is the practice of throwing
acoin in the air to choose between two alternatives,

sometimes to resolve a dispute between two parties.

[P Tell me any event when we flip a coin for this reason.
(Coin flipping is used to decide which end of the field teams
will play to and/or which team gets first use of the ball,
or similar questions in soccer matches, American football
games, Australian rules football, volleyball, and other

sports requiring such decisions.)

Exercise_3) What is the probability of getting a ‘head’
when tossing a coin?

There is no apparent reason for one side of a coin to land
up any more often than the other — the coin is ‘fair’.
The probability of getting a ‘head’ when tossing a coin:

e asadecimal: 0,5
. 1
e as afraction: 2

e asa percentage: 50%.

lockstep

V: coin

flipping
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Note: If you toss acoin you get either a head or atail.

P(head) + P(tail) = % + =1

N | =

Motivation

(6 min)

Exercise 4) If we choose a letter at random from the word
'SUMS'

[P what are possible outcomes? (S,U,M)

[P what is the probability of obtaining:
o theletter'S'? (3/4)
o the letter ' U? (*/,)
o the letter'M'? (* /)

[ Sum up the probabilities of all possible outcomes:

P(S)+P(U)+P(M)=§+%+%= N

[P Is there any pattern?

_|
=
@D
wn
c
3
o
—
—t
>
D
o
—
o
o
D
=
=3
D
w
o
-
2
=]
o
[92}
2,
=
@D
o
c
—+
Q
(@]
3
D
w
>
=

pair work

then one S
writes his/her
solution

on the board

Motivation

(3 min)

Exercise 5)

[P How many possible outcomes are there? Two possible

outcomes — being late (L) and not being late (NL).

(P What is the sum of the probabilities of all possible

outcomes? The sum of their probabilities must add up to 1.

Since P(L) + P(NL) = 1, it means that % + P(NL) =1.So

the probability of not being late is 1 — % = g

T: Let be ‘I am late for work’ an event A. Then ‘I am not

late for work’ is its complementary event. Notation: A".

lockstep

Presentation:

(5 min)

. Let A be an event. 4" is the event that occurs if A does not
occur. A" is called a complementary event to A.
P(4’)- complementary probability.

. Rule: Given the probability of an event, the probability
. of its complementary event can be found by subtracting

the given probability from 1. So P(A") =1 — P(A).

V:
complement-
ary
probability
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jav A. Jav A’ - doplnkovy jav k javu A.

o Jav A - na kocke padne ¢islo mensie ako 3.
Co je potom A ? Jav A’ - na kocke padnii ¢isla 3,4,5,6.

P(A") je doplnkova pravdepodobnost’.

P(A)+P(A)=1 a P(A")=1-P(A).

Practice o What is the complementary event of ‘Petra has at least lockstep
(10 min) 20 years’? Petra has at most 19 years.
Exercise 6) What is the complementary event of ‘rolling | pair work
a 5 or greater "?Which of these events is more probable?
Rolling a 5 or greater and rolling a 4 or less on a die are Sstry
complementary events, because a roll is 5 or greater | to estimate
if and only if it is not 4 or less. The probability of rolling | what is more
a5 or greater is 2 = % and the probability of rolling a 4 or | Probable then
less is% = % Conclusion: it is more probable that Petra rolls they count
the accurate
a 4 or less than its complementary event. orobability
Exercise 7) In theory, Kate should obtain a 6 on /g of her
throws. Therefore, in theory she should throw a 6 on 5
of her 30 throws. V: high/ low probability
Motivation | Exercise 8 a) There are (at least) two ways how to solve lockstep
(10 min) this problem.

1) One way is to think about all different possibilities:

OHow many different outcomes can the experiment
have? Icould get ahead on the first flip and a head
on the second flip (H,H) or (H,T) or (T,H) or (T,T). So there

are 4 equally likely outcomes.

eHow many of those meet our conditions (they are

favourable outcomes)? Only one. So the probability

of obtaining two tails is i.

2) There is another way you could think about this, and this
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is because these events are independent events. It is very
important idea to understand in probability. Some events are
not independent, we will talk about them later. What
happens in the first flip, in no way affects what happens
in the second flip, and this is actually one thing that many
do There’s called
‘The Gambler’s Fallacy’ when someone thinks: ‘If | got

people not realize. something
a bunch of heads in a row, then all of a sudden becomes
more likely on the next flip to get tails.” That is not true.
Every flip is independent event.

If we make this assumption, we can say that the probability
of getting tails and tails, or tails and then tails is the same
thing as getting probability of getting tails on the first flip

times the probability of getting tails on the second flip.

= 3, that is exactly what we got before.

.1 1
So we obtain = - =
2 2 4

Exercise 8 b) ‘A coin does not

before .... each toss of a coin is a perfect isolated thing.’

‘know’ it came up heads

If you use the assumption that these events are independent,

111 1

we obtain: ==
2 2 2 8

atT

demonstrates

both ways

of solving
the problem
on the board

V: the

Gambler’s

Fallacy

Presentation

Independent Events

S reads

the definition

(4 min) @ How to find the probability of simultaneous
occurrence of two or more independent events? You can
calculate the chances of two or more independent events by
multiplying the chances.
i A, B - independent events, then :
P (A and B)= P(A) - P(B)= P(A N B) :
Thus, the probability of simultaneous occurrence of two
independent events is the product of their separate
probabilities.
Practice | EXTRA Exercises pair work
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(11 min)

Exercise 9* A die is rolled and a coin is tossed, find
the probability that the die shows an odd number and the
coin shows a head.

Solution:
eAre these events dependent or independent?
Independent.

OWhat is the probability that the die shows an odd

number? P(O)= 2 = %

QWhat is the probability that the coin shows a head?
1

@ \hat is the probability that the die shows an odd

number and the coin shows a head? Using the multiplication

principle we obtain:

P(O)-P(H)= % . % = i So the answer is i :

Exercise _10* A nationwide survey found that 72%
of people in Slovakia like pizza. If 3 people are selected

at random, what is the probability that all three like pizza?

Solution Let L represent the event of randomly choosing

a person who likes pizza.

P(L) + P(L) - P(L) = 0.72-0.72-0.72 = 0.37 = 37%.

Extra

exercises

Ss work
individually
or in pairs,

then Ss
demonstrate

their solution

Motivation

(20 min)

Combined events - You already know that the probability

P(A) = number of favorable outcomes
number of possible outcomes

However, finding the total number of possible outcomes is

not always straightforward - especially when we have more

than one event.

Now we come across a problem that was proposed
by Chevalier de Méré and is said be the start of famous

correspondence between Pascal and Pierre de Fermat. They

T retells

a story

Ss are given

a problem
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continued to exchange their thoughts on mathematical
principles and problems through a series of letters.
Historians think that the first letters written were associated
with the above problem and other problems dealing
with probability theory. Therefore, Pascal and Fermat are
the mathematicians credited with the founding of probability
theory.

11*

in the seventeenth century as a nobleman.

Exercise Imagine that you were living

One day your
friend Chevalier de Méré was visiting and challenged you
to a game of chance. You agreed to play the game with him.
He said, ‘I can get a sum of 8 and a sum of 6 rolling two
dice before you can get two sums of 7’s.” Would you
continue to play the game?

(2 How will we find out which sum is more probable?
We write down all the possibilities of obtaining 6,7 and 8

and so we will decide which outcome is more probable.

Solution

1% die

2" die

T: | hope you changed your mind about playing the game
of chance! (Chevalier de Méré did not state the order
for the 8 and the 6.)

e There are ten possible ways for Chevalier toget

a favourable result. The probability of obtaining 6 or 8 is

10
36

during
the lesson,
they can get
some bonus
points if they
solve it S
writes
on the board
the sentence

in italics

pair work

hint

HW (unless
Ss solve it
during

the lesson)
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e There are only six ways for you to get a favourable
result. The probability of obtaining 7 is % So it is more
probable that you obtain 6 or 8.

e Your chance of losing is % = 0,625.

e | hope you imagined yourself as a wealthy nobleman,
because you have a 62.5 percent chance of losing if you
accepted to play the game with Chevalier de Méré.

Conclusion

(4 min)

HW — Solve all the problems on your worksheet. Watch:
http://www.khanacademy.org/math/probability/v/independe

nt-events-2

(2] What is an event? An event is one or more outcomes
of an experiment (an event is the subset of all outcomes that

can occur).

(2 What is the probability of an event?

Probability is the measure of how likely an event is.

OWhat is the rule to determine the probability
of the complementary event given the probability
of an event?

Rule: Given the probability of an event, the probability
of its complementary event can be found by subtracting
the given probability from 1. So P(4") = 1 - P(A).

(P Which of these numbers cannot be a probability?
a) -0.00001 b)0.5 c¢)1.001 d)O0 (nemozny jav)
e) 1 (certain event) f) 20%

o What are independent events?

Two events A and B are said to be independent,
if the occurrence or non-occurrence of one does not affect
the probability of the occurrence (and hence non-
occurrence) of the other.

T: Thank you for your attention. Have a nice day!

lockstep
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Appendix B
Worksheet 7 — Introduction to PROBABILITY

‘When faced with two choices, simply toss a coin. It works not because it settles
the question for you, but because in that brief moment when the coin is in the air, you

suddenly know what you are hoping for.”  Anonymous
- LANGUAGE
Fill the missing words and numbers. .
¥ & o the probability
1@ An event is one or more outcomes of an experiment (an event is| °f (doing) (SYN
~ the subset of all outcomes that can occur). likelihood,
| Ex.1) Throw a fair die (olural: dice). chance)
X. 1) Throw a fair die (plural: dice). probable (likely
a) What is the probability of the event ‘obtaining 6 *? to happen),
The probability of “obtaining 6’ when throwing a die: probably
as a decimal: , as a fraction: , @S a percentage: .| event
b) What is the probability of ‘obtaining an even number’ ? equally likely
) _ more likely
All the possible outcomes are: . The number of possible favourable(BrE)
outcomes:
[favorable
All the favourable outcomes are: . The number of favourable (AME)
outcomes: e
The probability of ‘obtaining an even number’ is: po.55| .e _
coin flipping

Probability is the measure of how likely an event is. Notation for the probability
‘P of the event A is P(A).

P(4) =

number of outcomes

number of outcomes

Pravdepodobnost’ nahodnych udalosti definujeme ako pomer poc¢tu vsetkych priaznivych
vysledkov a vSetkych moznych vysledkov.
Let A be an event that is

e certain to occur. Then P(A)=
e impossible to occur. Then P(A)=
o possible to occur. Then <P(A) <

Ex. 2) Put arbitrary events on the probability scale. One has been done for you.

No Chance Low Chance Even Chance High Chance Certain

L 1
1 T | T
It will snow in the ?
Sahara

— =

Ex. 3) What is the probability of getting a ‘head’ when tossing a coin?




Ex. 4) If we choose a letter at random from the word 'SUMS', what is the probability
of obtaining the letter 'S'? The letter 'U'? The letter 'M? What is the sum
of the probabilities of all possible outcomes?

Ex. 5) The probability that | am late for work tomorrow is %/s. What is the probability that

I am not late for work?

Let Abe an event. 4" is the event that occurs if A does not occur. 4 is called
-~ acomplementary event to A. P(4’) — complementary probability.

Rule: Given the probability of an event, the probability of its complementary event can
be found by subtracting the given probability from 1. So P(4") =

Ex. 6) What is the complementary event of ‘rolling a 5 or greater? Which of these
events is more probable?

Ex. 7) Kate and Josh each throw a die 30 times. How many times would you expect Kate
to obtain a 67

Two events A and B are said to be independent, if the occurrence or non-occurrence
“,9 of one does not affect the probability of the occurrence (and hence non-occurrence)
of the other. If A and B are independent events, then
P (A and B)= =P(An B).

a) We flip a coin twice. What is the probability of getting two tails?
b) We toss a coin three times. What is the probability of getting heads, then tails, then
heads?

W > R
0.5 / \‘0‘5
A coin does not ‘know’ it came up heads before ...
H T

.... each flip of a coin is a perfect isolated thing.




Appendix C

Lesson plan 8 — Pascal Triangle and Binomial Theorem

Subject: Mathematics Time: 90 min
Theme: Pascal Triangle and Binomial Theorem Grade: 3" graders
Students will be able to
Content
.. e state the basic patterns of the Pascal triangle;
objectives
e evaluate (a + b)™, n € N using the binomial theorem.
Students will be able to
Language e read polynomials;
objectives e apply rules to the plurals of numerical terms such as dozen, score,
hundred, thousand, million, and similar.
. Students will be able to
Formative
L cooperate during pair/group work.
objectives * P g pairigroup

o tolerate each other during pair/group work.

Language for learning: equilateral triangle, Pascal triangle, arbitrary, binomial
expansion
Materials: worksheets
Stage & Procedure Notes
Time
Introduction | T: It’s that time of the week again. Time to tickle your | (biology)
Warm up brain. The brain is the centre of the nervous system - Cross
(3 mir in the human body. Did you know that the brain knows curriculum
everything but it can’t feel a thing? (there are no pain issue
receptors in the brain).
Brain Teaser: Farmer Giles has four sheep. One day, he | group work

notices that they are standing in such a way that they are all
the same distance away from each other. That is to say,
the distance between any two of the four sheep is the same.

How can this be so?

Solution: The sheep are standing on the four corner points
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of an equal-sided pyramid (a tetrahedron). Or to put it V:
another way, three are on the points of an equilateral | equilateral
triangle and the other is on a mound of earth in the centre. triangle
Revision Revision of properties of binomial coefficient. Ss evaluate | lockstep
(2 min) the following:
) (5) =1
b) (})=(,",) (symmetry);
c) (’11) =n;
+1
d) (Z) + (k11) = (Z+1 :
Motivation | One of the most interesting number patterns is Pascal's
+ Triangle. Pascal
. Triangle —
Presentation | @ \Who was Blaise Pascal? Are you familiar
Pascalov

(20 min)

with the Pascal Law? What do you know about the Pascal
Triangle?

Blaise Pascal was a French mathematician, physicist,
inventor, writer and theologian. Pascal developed
the probability theory. Originally applied to gambling,

today it is extremely important in economics.

PASCAL'S TRIANGLE

Pacsal’s Triangle Evaluate Row
Sum

(5 : g

6 G bt 7

G G 0 b2

)~ Gy 2

trojuholnik

T writes
Pascal’s
Triangle

on the board




Pascal's Triangle was originally developed by the ancient
Chinese, but Blaise Pascal was the first person to discover
the importance of the patterns it contained.

@ Look at your diagram. What patterns can you see?

Each number is the total of the two numbers above it.

@ Write this pattern using two arbitrary binomial

V.

@ Using this property, evaluate: D+ (r).
Answer: (}11). We have already mentioned this property
of binomial coefficients.
@ What do you notice about the horizontal sums (row
sums)? Is there a pattern? Can you predict the next total?
It doubles each time (powers of 2).
- And the triangle is also symmetrical (the numbers
on the left side have identical matching numbers on the right V:
side, like a mirror image). What property of the binomial | symmetry/
coefficients secures this property? It is caused by | asymmetry
the equality: (7) = (", )-
() What is the opposite of the adjective symmetrical?
(asymmetrical)

Presentation | The Binomial Theorem 3Ss

(8 min)

Write down formulas (a + b)", forn = 1, 2,3 and compare

them with the Pascal Triangle.

(a+b)!=a+b
(a+ b)? = a? + 2ab + b?
(a+ b)? = a® + 3a%b + 3ab? + b3

It is clear that the coefficients in front of the variables
correspond to the particular rows of the Pascal triangle.
The binomial theorem describes the algebraic expansion

of powers of a binomial.

at the board

V: the
binomial
expansion

(binomicky
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Lo ettt (NN (¢74Y(¢] )
! The Binomial Theorem: |
' n n n :
! n — n0 n—-131 n—2132 1
:(a+b) —(O)ab +(1)a b +(2)a b% + .-+ i
| +(n'i1)a1b”‘1 + (Z)aob” , mEN. i
We will not prove the theorem.
@ How many terms appear in the binomial expansion
for (a + b)™? (n+1 terms)
Practice Exercise 1 Using the binomial theorem evaluate 1S
(15min) | @ @a+b)° at the board

Solution: Using the Binomial Theorem we obtain
(g)(Za)%O + (?)(Za)sb1 + (g)(Za)4b2 + (g)(Za)3b3
+($)2a)?b* + (3)(2a)h® + (3)(2a)°b=
= 2%a% + 6.25a°b! + 15.2%a*h? + 20.23a3h3
+15.22a%b* + 6.2a'b® + b°.
p22r=0+D)"=()+H+G)+-+ (")+ )
It is the sum of the n-th row of Pascal triangle. In other
words, the sum of the entries in the nth row of Pascal's

triangle is the n-th power of 2. (Ss may have noticed this

property earlier.)
* MORE about the Pascal Triangle:

OWhat is the definition the binomial coefficients?
If the set has n elements, the number of k-combinations is

equal to the binomial coefficient.

@ 50 what does the number (’3) express? It is the number

of zero-element subsets of an n- element set.

@ 5o what does the number (1) express? It is the number
of one-element subsets of an n- element set.
Ifwe sumup (3)+ () +G)++ (") + () we will

obtain the number of all subsets of a set containing

*rozsirujuce
ucivo

lockstep
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n elements.

- How many subsets (of any size) are there for a set
of five elements? It is the sum of 5-th row of Pascal
triangle. Since we know that 2" is the sum of the n-th row
of Pascal triangle, there are 2° = 32 subsets for a set

of five elements.
4 4
2_Y) — 8 _ 6 27 4.2 3 2.3, V"
<) (3x z) =81x 54xy+2xy SXTY T+
. . . 2 5
d) the term of the binomial expansion of (x—3+3x2)

which does not contain x. The fourth term. Its value is 1080.

0 How do we call the term which does not contain x

in Slovak language? Absolutny clen.
8
e) that term of the binomial expansion of (x + %) which

contains x*. The third term: (523)956)%2 = 28x*.

Exercise Let n € N. Which of the following binomial

coefficients is the largest?

(o) () ) (2 1) G

Solution The solution depends on n, if it is odd or even.

If n is even, then the answer is: (n’/‘z). If n is odd, then

the answer is ((n_’;) /2).

Revision

(5 min)

e 3> =9 — ‘three squared equals nine’ or ‘the square
of three equals nine’;
e 2*=16 — ‘two to the power of four equals sixteen’

or ‘the fourth power of two equals sixteen’;

o /32 =2 - ‘the fifth root of thirty-two equals two’.

NUMBERS
Hundreds  and tens are  usually  separated
by ‘and’ (in American English 'and' is not necessary).

110 — one hundred and ten

lockstep

Language

for learning
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1250 — one thousand, two hundred and fifty

2001 — two thousand and one

@ Read aloud: 928 287.
Solution:
e nine hundred and twenty-eight thousand and two
hundred and eighty-seven;
e nine hundred twenty-eight thousand, two hundred

eighty-seven

Rules to the Plurals of numerical terms such as dozen,

score, hundred, thousand, million, and similar.

@ When do we use plural ‘s’ after hundred, thousand,

million,...?

The following rules apply to the plurals of numerical terms

such as dozen, score, hundred, thousand, million,

and similar.

e When these numerical terms are modified by another
number or expression such as one, three, a few /
several, etc. they take SINGULAR form. It is when
they are a part of a number, e.g. two million, four score.

e When these terms are on their own, they can be
PLURAL, e.g. millions of insects, hundreds of Euros,

thousands of light years.

Practice dozen: | bought three mangoes. (dozen )
(2 min) She has of handbags. (dozens)
hundred: | bought this camera for two dollars.
(hundred)
Conclusion @ \when do we use plural ‘s’ after hundred, thousand, | lockstep
2 min million,...?

o When is Pascal' s triangle helpful?

0 What does the binomial theorem describe?
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HW: USE mathematical notation for these expressions:

a) the sum of the second powers of three consecutive

natural numbers.

Solution: For example: n? +(n + 1)2 + (n + 2)?, n € N;

b) the fifth root of the product of the squares of two

consecutive natural numbers.

Solution: For example: 3/n? - (n + 1)2

Non-compulsory HW: Find English jokes based on English
puns concerning school. Example: Math teachers have lots

of problems.
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Appendix D

Worksheet 8 — Pascal Triangle and the Binomial Theorem

2

‘The supreme function of reason is to show man that some

things are beyond reason.’ Blaise Pascal

o)

ASHQ

Brain Teaser: Farmer Giles has four sheep. One day, he notices that they are
i) standing in such a way that they are all the same distance away from each other
4&2“@\ (the distance between any two of the four sheep is the same). How can this be
s0?

4)
»&

% Write at least three contributions of Blaise Pascal.
¥ g

l' Pascal's Triangle Evaluate Row Sum

The Binomial Theorem: n € N; a,b € R;
T @t oy = (Qars + (a6 + (a0 4+ (1 Jatbn + (ab

1) Using the binomial theorem evaluate
a) (2a+b)° =

b) 2" =1+ 1" =

) (332 -4)' =




5
a) the term of the binomial expansion of (5—3 + 3x2) which does not contain x;

8
b) the term of the binomial expansion of (x + i) which contains x*.

2) Letn € N. Which of the following binomial coefficients is the largest? Why?

(o) (G2 G)

Language for Learning:

Singular or plural of numerical terms such as dozen, score, hundred, thousand, million.

3) Circle the correct word and add more examples.

e When these numerical terms are modified by another number or expression such
as one, three, a few / several, etc. they take SINGULAR/ PLURAL form. It is when
they are a part of a number.
e.g. two million, four score,

e \When these terms are on their own, they can be SINGULAR/ PLURAL.
e.g. millions of insects, hundreds of Euros, thousands of light years,

4) FILL the missing word.
dozen: | bought three mangoes. She has of handbags.

hundred: | bought this camera for two dollars.

5) USE mathematical notation for these expressions:

a) The sum of the second powers of three consecutive natural numbers.

b) The fifth root of the product of the squares of two consecutive natural
numbers.




Appendix E

Test Combinatorics
Test consists of 9 tasks. 8 of them are obligatory; the last one is the bonus task focusing
on mathematics. The first 5 exercises focus mainly on mathematics. The last 3 exercises focus
on English language. Describe your solutions in English. Do your best! (Note that p = point)

1) Consider the set {K, L, M}. Write down at least three examples of

a) two-element combinations without repetition of this set (1 p),

b) variations of 2 distinct elements of this set (1 p).

2) Match (one number has no match) (2 p)

a) The number of k-combinations with repetition n!
from a set containing n elements is given by ny!iny!..ng!

b) If a set has n elements, then a variation without
repetition is the ordering of k objects if any object n!

cannot be chosen more than once. The number (n —k)!

of variations is

3) Acoin is tossed, a die is rolled, and a card is drawn from a pack containing 32 cards. How
many possible outcomes does this experiment have? (3 p)

4) From twenty tickets in a hat, four tickets are to be chosen at once. In how many different
ways can the four tickets be chosen? Evaluate. (3 p)
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5) How many distinct arrangements can be formed from all the letters of MISSISSIPP1?
(3p)

6) Fill the missing expressions. (4 p)

We write this expressions: We ‘read’ this expressions in English:

41
5!

a set containing four elements A,B,C,D

(5

8x3=24

7) Circle the correct form (more than one possibility can be correct) (3 p):

‘Almost each couple go / goes on holiday to the mountains.’

Give two more examples of such (collective) nouns:

8) Circle the correct answer (more than one possibility can be correct) (3 p):
‘He is not to stay here for the weekend.’ It means that

a) It is the weekend now and he is not here.
b) he is not allowed to stay here during the weekend.
¢) he was not with us last weekend.

Produce your own sentence using expression BE TO.

BONUS

Four employees at a company picnic are to stand in a row for a group photograph. In how
many ways can this be done if Jane and John want to stand next to each other? (2 p)
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Appendix F

Univerzita Mateja Bela v Banskej Bystrici, Fakulta prirodnych vied
Dotaznik postojov Studentov k vyucbe s vyuzitim metody CLIL

ZucCastnili ste sa vyuCby matematiky metédou CLIL — Content and Language
Integrated Learning. Vo Vasom pripade bol obsah predmetu matematiky sprostredkovany
v anglickom jazyku. Tento anonymny dotaznik sa zaobera Vasim postojom k vyucbe
matematiky touto metédou. Je to stcast mojej diplomovej prace a vyplnenim tohto
dotaznika mi pomozete.

Za spolupracu pocas hodin a za ¢€as, ktory venujete vyplneniu dotaznika Vam
d’akujem.

Alzbeta Brisova, 2012.
1) Myslite si, ze matematika je vhodny predmet na integrovanie?

ano nie neviem

2) Uvitali by ste vyuc¢bu touto metédou aj v inych predmetoch?

ano nie neviem

3) Myslite si, Ze sa s matematickou terminologiou Vv angliGtine stretnete aj
V budtcnosti?

ano nie
4) Vyucba pomocou tejto metddy bola pre mna

vel'mi naro¢na skor narocna primerane narocna nenaro¢na
5) Jednoduchsi pre mna bol

obsah (matematika) jazyk (anglicky)
6) Myslim, Ze keby sa ucilo tradi¢ne, tak by som si kombinatorické poznatky osvojil/a

viac porovnatel'ne menej

ako ked’ bola tato téma vyucovand metodou CLIL.

7) Moj postoj k metode CLIL je

pozitivny neutralny negativny

8) Pozitiva tejto vyucby vidim v:

Negativa tejto vyucby vidim v:
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9) Kvalita mojich jazykovych zru¢nosti sa zlepsila:
urcite ano asi ano asi nie urcite nie

Ak bola Vasa odpoved’ urcite/asi ano, tak zakrazkujte, ktoré jazykové zrucnosti ste si

Zlepsili:
a) porozumenie Gstnym prejavom,
b) porozumenie pisomnym prejavom,
c) schopnost’ prijimat’ informacie,
d) schopnost’ interpretovat’ a odovzdavat’ informacie,
e) schopnost’ dedukcie a analyzy pisaného/hovoreného textu,
f)  schopnost vyjadrit’ a zddévodnit’ svoj nazor,
g) plynulost’ mojho hovoreného prejavu,

h) presnost’ vo vyjadrovani.
10) Aka bola slovna zasoba?
tazko dedukovatel'na I'ahko dedukovatel'na nezrozumitel'na
11) Usporiadajte podl'a doleZitosti, Co povazujete pre seba za najviac/najmenej prinosné
pri vyucbe touto metddou (1- najviac prinosné, 8 - najmenej prinosné)

sebavedomie

motivacia

jazykové zrucnosti

spolupraca s inymi

matematicky obsah

interkulturna komunikacia

aktivna komunikacia

slovna zasoba
12) Celkovo hodnotim hodiny na skale 1 — 5 ¢islom (1- najlepsie, 5- najhorsie):

13) Aky je vas nazor na tato metodu? Zhodnot'te niekol’kymi slovami.

DAKUJEM za ¢as aj tiprimné odpovede. ©
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