Potega technologii internetowych
W hauczaniu matematyki po angielsku
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Jakie technologie potaczyc?
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Jakie materiaty dydaktyczne?

 Moduty e-learningowe

* Filmy edukacyjne
* Interaktywne prezentacje
* Interaktywne podreczniki

* Gry edukacyjne
 Rozszerzona rzeczywistosc
* Wirtualne laboratoria
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* Nacisk na zindywidualizowane
podejscie do uczgcego sie i na jego
autonomie.

* Wprowadzenie indywidualnych
sciezek edukacyjnych.

e Zdobywanie umiejetnosci, ktore
pozwolg samodzielnie doksztatcac sie
przez cate zycie.
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" Dlaczego potega technologii internetowych?

e /Zwiekszenie zaangazowania studentow.
* Lepsze rozumienie skomplikowanych konceptow.

* Polepszenie zapamietywania poprzez
wielosensoryczng stymulacje.

* Personalizacja uczenia sie.
e Zaspokajanie roznych stylow uczenia sie.



Dlaczego multimedialnos¢?

Nowe, bardziej stymulujace do pracy materiaty edukacyjne z réznych dyscyplin nauki,
ktorym podstawy daje matematyka.



Jakie wyzwania?

* Innowacyjnosc koncepgji
* Pomystowos¢ wizualizacji
* Kreatywnos¢ w szukaniu nowych rozwigzan

* Funkcjonalnosci i afordancje technologii
* Jezyk angielski — jezyk instrukcji i interakcji

* Narzucone formy zajec

e Finansowanie



Jezyk angielski w nauczaniu matematyki

P|SA (The Program for International Student Assessment is an international assessment that measures 15-year-old
students' reading, mathematics, and science literacy).
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Solar System Solar System

Question 1/2 SOLAR SYSTEM Question 1/2

The table below shows the average distance from the Sun to the primary planets in I P , . .
Refer to “Solar System”on the right. Use drag and drop to Astronomical Units (au). Ref "’”" This is the feedback for CI\IAIZSQOI m Engllsh.
answer the n. ! the ques|
imately 150 million kilometres

The following model shows the average distances bety
three planets. (Planets and model not drawn to scal (
' Average distance from Sun - .
. “ Thus is the first item in the unit Solar System. There is no introduction screen for this unit. For this task,
. students need to determine which three planets have the average distances, in Astronomical Units (au),
between them that are shown in the model. To do this, students need to use the table in the stimulus that
gives each planet’s average distance from the Sun, in au. The correct answer, from left to right, is Jupiter,
b
To respond to the question, students have to drag-and-drop the planets into the model (see below for an
Earth 1.00 N N
image of the planets placed in the model). There is no introduction or practice screen before this item but

Based on the distances given, which planets belong in the 152 d e instructions for how to respond and change a response are given explicitly in the question stem. A full-

model? Drag the correct three planets in the correct order. To < ag credit response was given for correctly placing all three planets, and partial credit was given for correctly

change an answer, first drag the previous planet out change an an: placing any two planets. This is a moderately difficult item with both full and partial credit being at Level
) . i | 3 on the proficiency scale.

Salum 8 Below is an image of what the question stem and response area look like after the student has dragged-

and-dropped the planets into their respective locations in the model
Uranus 19 .
e | we

Jupiter Saturn

Uranus Neptune Neptune




Wyzwania jezykowe na zajeciach z matematyki

* Rozumienie nieznanych kontekstow.

e Rozwigzywanie skontekstualizowanych problemow matematycznych.
* Rozpoznawanie i rozumienie rejestrow jezykowych.

 Rozumowanie na ztozonych poziomach kognitywnych.

* Radzenie sobie z pojeciami, ktore nie istniejg w jezyku ojczystym.

* Wyszukiwanie informacji zapisanych zwigztym jezykiem, w ktorym kazde stowo ma
znaczenie - wykorzystujgce strategie wyuczone na zajeuach z jezyka ogolnego.

* Przetaczanie sie z jednego kodu jezykowego na drugi.
* Wykorzystywanie zaawansowanych umiejetnosci jezykowych i metajezykowych, t;j.:

- Iumleje;tnosa refleksji nad uzywanymi terminami, symbolami, definicjami oraz strukturami
ogicznymi;

- umiejetnosci wyrazania mysli w sposob jasny i precyzyjny, zardwno w mowie, jak i w pismie;

- umiejetnosci wykorzystywania metafor i analogii do wyjasniania ztozonych koncepcji
matematycznych, co pomaga w lepszym zrozumieniu abstrakcyjnych idei.




Umiejetnosci
jezykowe

studenci
matematyki PG
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Co mozemy wykorzystac?
Co mozemy sami stworzy¢, aby nauczanie i uczenie sie
matematyki byto tatwiejsze?
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Wyktady i animacje w jez. angielskim

https://www.youtube.com/watch?v=HZGCoVF3YvM https://www.youtube.com/watch?v=WUvTyaaNkzM
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Heart of Bayes’ theorem
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Bayes theorem, the geometry of changing beliefs

O 3Blue1Brown © ? P D she 3¢ clip =+ save

The essence of calculus
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< Algebra and Trigonometry 2e 4.1 Linear Functions

Interaktywne podreczniki "

1.1 Real Numbers: Algebra Essentials change, or slope of the function. The y-intercept is at (0, b).

1.2 Exponents and Scientific Notation
Highlights 1.3 Radicals and Rational Exponents

1.4 Polynomials EXAMPLE 1

@ O 8 openHEoTRL B %W 1.5 Factoring Polynomials

Caesto odwiedzane T8 Walter Hood: How ur ierwsze kroki aRo - Rozps y ) YouTube @ Allegro.pl - wygodnei.. PR PrePostSEO B Simply Psycholo 1.6 Rational Expressions - . - - .

i cares R Hood How abi~{ A Prwin 656+ ©. faid ey SR W Ahegenlwrpedid L p oot S0 o ‘ Using a Linear Function to Find the Pressure on a Diver
= Contents Index <Prev AUp | Next> ¥ Chapter Review

The pressure, P, in pounds per square inch (PSI) on the diver in Figure 4 depends upon her depth
o p— > Exercisos

i w' e Ehetenisin kbl for e finions dacedba biciain below :he water surface, d, in feet. This relationship may be modeled by the equation,
»2 Equations and Inequalities P(d) = 0.434d + 14.696. Restate this function in words.

Mathematical Statement 1. f: N - Ngives the number of snails in your terrarium n years after you

built it, assuming you started with 3 snails and the number of snails

doubles each year. ¥4 Linear Functions

» 3 Functions

. g: N — Ngives the number of push-ups you do n days after you started Introduction to Linear Functions
your push-ups challenge, assuming you could do 7 push-ups on day 0
and you can do 2 more push-ups each day.

. h:N — Ndefined by h(n) = n!. Recall thatn! = 1-2.3.-...(n—1)-n
is the product of all numbers from 1 through n. We also define 0! = 1 4.3 Fitting Linear Models to Data

* Solutio

4.1 Linear Functions

4.2 Modeling with Linear Functions

¥ Chapter Review

» Exercises

L. .. e L. 5 Polynomial and Rational Functions
Surjections, Injections, and Bijections
We now turn to investigating special properties functions might or might not
possess.

» 6 Exponential and Logarithmic Functions

» 7 The Unit Circle: Sine and Cosine
Functions

In the examples above, you may have noticed that sometimes there are » 8 Periodic Functions

elements of the codomain which are not in the range. When this sort of the

thing does not happen, (that is, when everything in the codomain is in the range)

we say the function is onte or that the function maps the domain onto the ¥ 10 Further Applications of Trigonometry

codomain. This terminology should make sense: the function puts the domain

(entirely) on top of the codomain. The fancy math term for an onto function is a

surjection, and we say that an onto function is a surjective function. ¥ 12 Analytic Geometry

» 9 Trigonometric Identities and Equations

Figure 4 (credit: lise Reijs and Jan-Noud Hutten)
» 11 Systems of Equations and Inequalities
[Show/Hide Solution]

In pictures: [Show/Hide Solution]

3 Symbolic Logic and Proofs g 9 9 e Solution
o

To restate the function in words, we need to describe each part of the equation. The pressure as a
function of depth equals four hundred thirty-four thousandths times depth plus fourteen and six
Surjective Not surjective hundred ninety-six thousandths.

https://discrete.openmathbooks.or I siriee : Analysis
g/dmoi3/sec_intro-functions.html
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The initial value, 14.696, is the pressure in PSI on the diver at a depth of 0 feet, which is the surface of the
< Algebra and Trigonometry 2¢ 1.1 The Ellipse water. The rate of change, or slope, is 0.434 PSI per foot. This tells us that the pressure on the diver
increases 0.434 PSI for each foot her depth increases.
= Table of contents X
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Highlights 5 Exponential and Logarithmic Functions
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12.4 Rotatior
TRY IT #1

Figure 1 u p—— edt: Grog P K 12. s in Pe Whatis 1 ‘e elipse that has vertices (0, = 4) and toel

gine standing at one end of a large room and still being able to hear

n in Figure

Can we write the equation of an ellipse centered at the origin given coordinates of just ore focus
and vertex?

Sability, and Counting

Writing Equations of Ellipses in Standard Fori N s

hape resulting from intersecting a right circular cone

o cone determines the shape, as shown in Figure 2




Samodzielnie wykonane moduty e-learningowe,
blended learningowe i wspomagane technologiami
Internetowymi



Wiki — Miejsce Wspotpracy

Projekty grupowe oparte na rozwigzywaniu problemow zycia codziennego

Ksztatcenie umiejetnosci twardych i miekkich Collaborative Projects:
. . * Mathematical Modeling
Autentyczne interakcje .+ Statystical Data Analysis

Topology and its Applications
Combinatorics and Probability
Game Theory Models
Mathematical Patterns in Art

Project Stages:
e literature review
Data collection
Model development
Implementation of algorithms, analysis
Presentation of results
Assessment




Peer Review — Wspotocenianie Prac

Representing: Did they choose a good method?

Analysing: Is the reasoning correct — are the calculations accurate? Did you find any mistakes in the work?

Interpreting: Are the conclusions sensible? Do you agree with their conclusions? What extensions to the task
did you, or can you suggest? What alternative approaches to the task did you, or could you suggest?

e Communication: Was the reasoning easy to understand and follow? How could this work be improved?



Peer Review — Kryteria

Did they choose a good method?

5 points: The method is entirely feasible and practical within the constraints of time, resources, and access to data.
4 points: The method is generally feasible within expected constraints of time, resources, and data availability.

3 points: The method is somewhat feasible but requires careful planning and resource management.

2 points: The method is marginally feasible but may encounter significant challenges with resources, time, or data access.

1 point: The method is impractical or unrealistic given available resources.
0 points: The feasibility of the method cannot be evaluated due to fundamental flaws in its design.

Is the reasoning correct — are the calculations accurate? Did you find any mistakes in the work?

5 points: Calculations are entirely accurate, demonstrating precision and meticulous attention to detail.

4 points: Calculations are mostly accurate, with few minor errors that do not detract from the validity of results.

3 points: Calculations are generally accurate, with minor errors that do not substantially affect the overall findings.
2 points: There are noticeable errors in calculations that impact the accuracy of results.

1 point: There are numerous significant errors in calculations, resulting in incorrect or unreliable results.

0 points: The results are completely incorrect and unreliable.

&



Are the conclusions sensible? Do you agree with their conclusions?

5 points: The conclusions are logically coherent, thoroughly supported by robust and comprehensive

evidence, consider the broader context, and address alternative viewpoints.

4 points: The conclusions are mostly logical and well-supported by strong evidence, with minor gaps in [ 4
context or consideration of alternative viewpoints.

3 points: The conclusions are generally logical and supported by evidence, but there are notable gaps in

context, support, or consideration of alternative viewpoints.

2 points: The conclusions have noticeable logical flaws or lack sufficient evidence, significantly affecting

their sensibility and reliability.

1 point: The conclusions are illogical, lack credible evidence, and fail to consider the broader context or

alternative viewpoints, making them unreliable. ﬁ
0 points: There are no conclusions.

Was the reasoning easy to understand and follow? How could this work be improved?

5 points: The reasoning is clear, the work is logically structured, and it is presented in an easily comprehensible manner.

4 points: The reasoning is mostly clear and well-structured, with minor instances where clarity could be improved or additional background
information provided.

3 points: The reasoning is generally understandable but could be improved by addressing gaps in logic or evidence.

2 points: The reasoning is somewhat unclear; significant improvements are needed to clarify the reasoning, provide stronger evidence, and
ensure logical flow.

1 point: The reasoning is confusing; substantial revisions are required to restructure the work, clarify the reasoning, and significantly strengthen
the evidence base.

0 points: The work requires a complete overhaul to provide clear reasoning and substantive support for any conclusions or findings.
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Pobudzanie ciekawosci poprzez
metaforyczng narracje

. I'Wyzwania jak w grach.
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Technologie w edukacji
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Naszg misjg jest odwaznie robic to, czego nikt wczesniej nie dokonat.



,Bez wsparcia ze strony
nauczyciela nawet najlepsze
materiaty na Swiecie moga
okazac sie rozczarowujace. Z
drugiej strony, catkiem
podstawowe materiaty mogg by¢
efektywne, jesli uczacy sie
otrzymujg wsparcie od
wrazliwych i sumiennych
nauczycieli. Praca nauczyciela
zaczyna sie w miejscu, w ktorym
konczg sie zadania materiatow”
(Rowntree 1997, 115).

' Rowntree, D. 1997. Making materials-based learning work.

Kogan Page.




IMT - nauczyciel ‘_akaclemit:ki po
sprostaniu wszystkim wyzwaniom =

Dziekuje 73 .UWége.

"~ lwona Mokwa-Tarnowska Sy W e
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