Helping English Language Learners Navigate

Probability Vocabulary and Concepts

(handout slides uploaded to conference app/website)

“Helping English Language Learners Navigate
Probability Vocabulary and Concepts”

Amy Wagler & Larry Lesser
The University of Texas at El Paso
75-minute breakout based largely on our paper (with Berenice Salazar)
in the November 2016 Statistics Education Research Journal

May 20, 2017

Definition of ELL

students who experience “enough limitations
that he or she cannot fully participate in
mainstream English instruction”
(Goldenberg, 2008, p. 10), which includes
those beginning to learn English who could
benefit from language support and those
who are proficient in English but may need
additional assistance in social or academic
situations (Hoffstetter, 2003).

our work on language/ELLs in statistics
http://www.math.utep.edu/Faculty/lesser/ELL.html
* 2009 SERJ: case study of two ELLs
* 2013 SERJ: CLASS survey

» 2015 J. of Technical Writing and
Communication: readability of a corpus of
college statistics textbooks

+ 2016 J. of Computers in Mathematics and
Science Teaching: tools to assess readability
of teaching materials

* Nov. 2016 SERJ: case study of ELLs using

bilingual probability applet

importance/rationale for topic

 Importance of language

» Spanish is the second-most spoken
language in the world and is by far the
most common language of ELLs in US

» ELL-friendly teaching practices can help
all students

Question for group discussion

What are some examples
of how language can be challenging
for any student learning probability?
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Language in probability:
negation location

Pr(all rolls are not 5’s)

versus

Pr(not all rolls are 5’s)
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Language in probability:
conditional probability

Probability of someone testing
positive having cancer

Versus

Probability of someone having
cancer testing positive

Language in probability:
specifying sets of discrete events

Sullivan (2010):

Soction 6.2 The Binamial Probabiity Distribution 347

Binomial Probability Distribution Fanction

Language in probability: lexical

ambiguity (e.g., the word random)
Kaplan, Rogness, Fisher (2014)

Figure 1b. Random Hat (Statistical).

Figure la. Random Zebras (Colloguial).

Question for group discussion

What are some examples
of how culture can play a role
in how a student learns probability?

Culture in probability
« differences on nature or role of randomness
(Eglash, 2005)

* Culturally-relevant games (e.g., Toma Todo,
la loteria, etc. vs. card games, etc.)

* Manipulatives: “fair die”, “draw a card”,
sides of a coin, “faces” of a coin

Culture in probability: Manipulatives

+ “fair die”: not knowing what a ‘fair die’ was, an
K-12 ELL could not answer “If you rolled a fair
die, what is the probability of getting a number
less than 37" o wemommmerom

» “draw a card”: two 3rd-grade students drew the
6 of spades in their math notebook

* sides of a coin:

college ELL interview excerpt (from Lesser & Winsor, 2009):
M: The second event is ‘quarter lands on tails.’

S2: What is tails on the quarter?

[Mexican coins: seal (or sun) and eagle;
other Latin America: cara[face] y cruz[cross], shield, crown]
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tossing (asymmetric) moon blocks

(can disrupt equiprobability bias)

» each crescent-shaped Lig . & P R
block has flat(yang) 4 :? ’{
and curved(yin) sides M, o
« used in China, Hong P
Kong, Taiwan, etc. to
indicate - (2 yins) or
+ (1 of each) fortune
* What's probability of
the latter?

May 20, 2017

Specific Context: Coin Flipping

* Real-world: decided some precinct
delegates in lowa political caucuses,
opening NFL kickoffs, etc.

« Statistics: flips are Bernoulli trials, have
the simplest equiprobable sample space,
are a benchmark for randomness, etc.

 Probability education research reviewed in
our 2016 SERJ paper: Falk & Lann (2015),
Rubel (2007), Sedimeier (1998), Watson &
English (2015), etc.

Coin-flipping can illustrate
probability misconceptions

A person beli oo

miscor

Equiprobability bias  “exactly 3 heads” or “exactly 1 head” are equally likely
for a 3-flip sequence

Gambler’s fallacy after 9 heads, the 10t toss is more likely to be tails
Law of Small even short runs of coin flips to reflect the fairness of a
Numbers coin

Representativeness  a sequence of coin tossing with a very long streak of
Heuristic heads or with a well-ordered pattern such as
THTHTHTH is not representative of a random process

Availability Heuristic there are more 10-flip sequences with exactly 2 heads
than with exactly 8 heads

multilingual probability resources

» Terms in 29+ languages at
http://isi.cbs.nl/glossary

» Multilingual collections of applets
(e.g., NLVM or Shodor)

soogie e worss NLVIM coin tossing applet

Coin Tossing Lanzamientos de una Moneda
 Mumbar of tosaes [0  Cantidad de lanzamientos [100
£ Langest run of heads © Wayor namero de caras sucesivas [
Probability of heads = | © Probabilidad de caras=|_
e G |[EEETTIETEETTATTTE i BB (- 5 CEE CEECECCCECCCE
= ) =)
Mumber of esses = 160 cant. d 100 hi—————
Mumber of hesds = 81 i Nimare da caras = 43 s
Number of tails = 45 i = Nimero de escudes = 52 o
Longest run of heads = 5 = Mayor ndmero de caras sucesivas = 4 14
Longest run of tails = & 5 Mayor nimere de escudos sucesivos =& ;;‘ =
Fercentags of neads = 51% e = Parcentaje de caras = 434 e
Chanes arror= 1 == Ereor weatario = 2 e

(ruembar of e acs - expecie purbar of b ) (£33 Eati. CANE BEIAAASH CAAE)

«aoee NLVM COIN tossing applet

in English, Spanish, French, or Chinese!

Coin Tossing Lanzamientos de una Moneda
7 Mumbar of tosnes |10  Cantidad de lanzamierntos |1
© Lengastrun of Reads © Mayor nimero de caras sucesivas [

Probability of heads s [[ Probabilidad de caras = [T 5

HEHTTTHTEETTHETTTE nclar 3|l ECEECEECECCCECCCE
san Cioar i

Muimber of ta3ses = 160 cant. 4 10 ——
Mumbar of heads = 51 Mamore do caras = 43 ot
Wumbar of tails = 43 i = MNimers de escudos = 52 s
Langestrun of heads = 8 — Mayor nimero de caras sucesivas =4 o+
Lengest run of tails = & iz - Mayer ndmars ds sscudos susesivos =g o —
Parcentags of heads = 1% = Porcentajs do caras = 425 o .
Chancs arror= § == Erear aleatoria 2 =

irurmibes of b - et mumbar of bmad) b, 08 (3R CHTE IHTACH 88 CArR)
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questions adapted from protocol

* What is the longest run in this sequence?
HTTHHTHHHTTH

» For a 100-flip sequence, how long do you
think the longest run will be?

May 20, 2017

Research Questions

* What is the nature of how Spanish-
speaking ELLs use a bilingual applet when
learning probability?

* When does it appear that language plays
a factor when Spanish-speaking ELLs
explore probability with the applet?

timeline

STEP DATES
Oct. 2011 — Feb. 2012
Recruitment from intro. stat. students ~ Feb. — March 2012

Study design, IRB process

Interviews (n=6 @) March — April 2012
Interview transcription June — July 2012
Analysis August — December 2012

Peer debriefing (by 19 mathematics Oct. 15, 2012; April 22, 2015
education grad. student researchers)

Final refinements April — May 2015
article published in SERJ Nov. 2016

Mock Interviews

En tus propias palabras, ;Que significa la “mayor racha” o el mayor
numero de caras sucesivas?

En tus propias palabras, ;Que significa “a largo plazo™?

En la secuencia A, ¢Cudl es la mayor racha o el mayor nimero de caras
sucesivas?

En la secuencia B, ¢Cual es la mayor racha o el mayor nimero de caras
sucesivas?

Para una secuencia de 100-lanzamientos, ;Qué tan larga crees que sea
la racha mas larga de numero de caras o escudos?

Sequencia A:
CEEECEECECEEECEEECCEEECEECEECEEEECEEECE
Sequencia B:
CECEECCECECCEECEECCEECECCEECECECECECECE

2017-Wagler-Lesser-USCOTS-Slides.pdf

Mock Interviews

* In the next slide, a set of three questions
from the protocol are provided
* Do the following:

— Choose roles (interviewer, ELL interviewee,
non-ELL interviewee, recorder)

— Stay in character during interviews
— Discuss results (out of character)
— Debrief

Debrief

+ Points of consensus:
* Questions that arose:

* Themes:
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from Lesser, Wagler, & Salazar (2016)

B: in your own words...what does ‘longest
run’ mean to you?

P1: ...the more, the most, hmmmm, the
fastest to flip the coin, like [short pause]
many times but so fast [nervous laugh]

May 20, 2017

question adapted from protocol

Sketch a plausible graph of the cumulative
proportion of flips that are heads

... (after flips #100, 200, 300,....,etc.)

Milo Schield shared that a record 645+ meanings of “run” were found
by Oxford English Dictionary lexicographer Peter Gilliver

A Verb for Our Frantic Times

THIS MORNING’S VOCABULARY QUIZ

Multiple meanings of run in statistics

« Difference of x-coordinates
(e.g., slope is “rise over run”)

» A sequence of at least 2 consecutive
identical outcomes (e.g., “what is the
longest run of heads?”)

* In the long run
* Run the [experiment/simulation/program]

Multiple meanings of run in statistics

What is a run in a designed

experiment?

2017-Wagler-Lesser-USCOTS-Slides.pdf

Language recommendations
(using Spanish as a resource!)

* replace “in the long run” by “in the long term”
(en el Iargo plaza); Sullivan (2010) uses “long-term proportion”

« replace “longest run of heads” by “largest
number of successive [consecutive] heads”
(el mayor nimero de caras sucesivas)

Also,

+ replace “face of the coin” by “side of the coin”
(to avoid confusion with cara[heads])
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Another reason to distinguish
similar-sounding phrases

* “long run” and “longest run”
* Mean, median, mode: Lesser & Winsor
(2009) & CLASS survey

Pedagogical discussion

+ Visuals (e.g., the sequence of flips, the bar
chart of flips accumulated) help!

Coin Tossing Lanzamientos de una Moneda
# Mamber of tosses [100 2 Eantidad de lanzamieritos [177
© Longestrun of neads  Mayer pimero de Garas sucesivas
EZAERy st hench=l0 3 Probabilidad de caras =0 *
| i | | St
Mumber af tsases 8 100 cant. 100 T
MumBer ot nesds = 51 Himare da caras = 48 p——
Bumber of tails = 4% Himare de escudes = 52 oz~
Lengast run of heads =5 Mayor nmaro da caras sucesivas s 4 ax =
Longest run of tails =5 Mayor NGmero de e3cudos SUCESIVOS c:' —
Parcentags of naads= 515 Forcantaje ds caras =43% P
enance arror=1 Erver altatoria = -
(i o - expecd umban of e} feam dn carwa- k. waparade &y cam)

nlvm.usu.edu/es/nav/vlibrary.html

Biblioteca Nacional de Manipuladores Virtuales gy ey, “.
: r visiter ce site web en francais e

eduteka.org/Ml/master/interactivate/
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0
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What are your questions
...or suggestions?

* Our ELL work and URLs of the resources:
www.math.utep.edu/Faculty/lesser/ELL.html

« Contact us:
Lesser@utep.edu or
awagler2@utep.edu
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You ...
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Gracias
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Definition of ELL

students who experience “enough limitations
that he or she cannot fully participate In
mainstream English instruction”
(Goldenberg, 2008, p. 10), which includes
those beginning to learn English who could
benefit from language support and those
who are proficient in English but may need
additional assistance in social or academic
situations (Hoffstetter, 2003).



our work on language/ELLs in statistics
http://www.math.utep.edu/Faculty/lesser/ELL.html

2009 SERJ: case study of two ELLs
2013 SERJ: CLASS survey

2015 J. of Technical Writing and
Communication: readability of a corpus of
college statistics textbooks

2016 J. of Computers in Mathematics and
Science Teaching: tools to assess readabillity
of teaching materials

Nov. 2016 SERJ: case study of ELLs using
bilingual probability applet



Importance/rationale for topic

* Importance of language

e Spanish is the second-most spoken
language in the world and is by far the
most common language of ELLs In US

 ELL-friendly teaching practices can help
all students



Question for group discussion

What are some examples
of how language can be challenging
for any student learning probability?



Language in probability:
negation location

Pr(all rolls are not 5’s)

Versus

Pr(not all rolls are 5's)



Language in probability:
conditional probability

Probability of someone testing
positive having cancer

Versus

Probabllity of someone having
cancer testing positive



Language In probability:
specifying sets of discrete events

Sullivan (2010):

Section 6.2 The Binomial Probability Distribution 347

Binomial Probability Distribution Function
The probability of obtaining x successes in n independent trials of a binomial
experiment is given by

Px)=,C.p1—-p)"* x=012,...,n (1))

where p is the probability of success.

While reading probability problems, pay special attention to key phrases that
translate into mathematical symbols. Table 9 lists various phrases and their corre-

sponding mathematical equivalent.

Phrase Math Symbol

“at least” or “no less than” or “greater than or equal to” =

\

“more than” or “greater than”
“fewer than” or “less than”
“no more than” or “at most” or “less than or equal to”

N A

Il

“exactly” or “equals” or “is”



Language In probability: lexical

ambiguity (e.qg., the word random)
Kaplan, Rogness, Fisher (2014)

[

Figure la. Random ;'v:'fe'ims (Colloguial). Figure 1b. Random Hat (Statistical).



Question for group discussion

What are some examples
of how culture can play a role
INn how a student learns probability?



Culture In probability

o differences on nature or role of randomness
(Eglash, 2005)

e Culturally-relevant games (e.g., Toma Todo,
la loteria, etc. vs. card games, etc.)

 Manipulatives: “fair die”, “draw a card”,
sides of a coin, “faces” of a coin



Culture In probability: Manipulatives

« “fair die”. not knowing what a ‘fair die’ was, an
K-12 ELL could not answer “If you rolled a fair
die, what Is the probabillity of getting a number
|€SS than 3?7 e cem v s vatemss s

e “draw a card”: two 3rd-grade students drew the
6 of spades In thelr math notebook

http://ericarthurmiller.blogspot.com/2014/11/lea s.html

e sides of a coin:

college ELL interview excerpt (from Lesser & Winsor, 2009):
M: The second event is ‘quarter lands on tails.’

S2: What is tails on the quarter?

[Mexican coins: seal (or sun) and eagle;
other Latin America: cara[face] y cruz[cross], shield, crown]



tossing (asymmetric) moon blocks

(can disrupt equiprobability bias)

e each crescent-shaped

block has flat(yang) '_ ﬁ ’:»
and curved(yin) sides A

e used in China, Hong
Kong, Talwan, etc. to
Indicate - (2 yins) or
+ (1 of each) fortune

» What's probability of ﬂ_ P ‘if;

the latter? PR T N



Specific Context: Coin Flipping

 Real-world: decided some precinct
delegates in lowa political caucuses,
opening NFL kickoffs, etc.

o Statistics: flips are Bernoulli trials, have
the simplest equiprobable sample space,
are a benchmark for randomness, etc.

* Probability education research reviewed In
our 2016 SERJ paper: Falk & Lann (2015),
Rubel (2007), Sedlmeier (1998), Watson &
English (2015), etc.



Coin-flipping can illustrate
probability misconceptions

misconception
Equiprobability bias
Gambler’s fallacy

Law of Small
Numbers

Representativeness
Heuristic

Availability Heuristic

Example: A person believes....

“exactly 3 heads” or “exactly 1 head” are equally likely
for a 3-flip sequence

after 9 heads, the 10™ toss is more likely to be tails

even short runs of coin flips to reflect the fairness of a
coin
a sequence of coin tossing with a very long streak of

heads or with a well-ordered pattern such as
THTHTHTH is not representative of a random process

there are more 10-flip sequences with exactly 2 heads
than with exactly 8 heads



multilingual probability resources

« Terms in 29+ languages at
http://isi.cbs.nl/glossary

 Multilingual collections of applets
(e.g., NLVM or Shodor)


http://isi.cbs.nl/glossary

Google the words NLVM COIn tOSSIﬂg applet

Coin Tossing Lanzamientos de una Moneda

Fmﬂhﬂﬂl'.}.'- Fﬂlﬂﬂ“ﬂlmlllﬂﬁ
* Langest run of heads | ~ Mayer nimers de caras sucesivas |
Frnbﬂhﬂ'l'lllﬂl-'l-lilfu Probabiledad de nu—u-lt-ﬁ

Ghari | Hn | Clhear Iniciz I T 1 | EOfTar ||- "EECEECECCCECCOE

=

Mumber of teddes = 100 Cant. de lanzamientos = 100 .:.
Mumber of haads = 51 Himare de caras = 48 e
Mumber of tails = &5 Himers de escudss = 57 i
Longast run of heads = § Mayer NOmero de caras Sucesivas = 4 DA
Longest run of tails = 8 Mayor ndmern de ascudos sucesivos = & 02
Percentags of heads = 51% - Percentaje de caris = 4% ne
Chanss arrer s | — Errar aleatoria = 2

ipslaiba Off Baaiie - aupesl el Burmbst ol Faliaddng anl d% (Rt - Card QRPETAND B9 Carag)




e the NLVM COIN t0SSINg applet

In English, Spanish, French, or Chinese!

Coin Tossing Lanzamientos de una Moneda

Fmﬂhl-“lk:-'- Fﬂlﬂﬂlﬂﬂ-ﬁllmlhﬁu
i'l.mpnnmﬂbﬂlt! -"H.Iylrrhﬂmﬂm-uiuﬂnuﬂ
Frnhﬂ-ﬂjﬂ'lﬂltl-'l-lt- 5 Probabilidad de nu—u-l:.- 5

stat | fause | Clear neclar | Foiy | Bomar || EECEECECCCECCCE

1]

Humber of tesies = 100 _. Cant. de lznzamientos = 100 -
Mumber of hezds = &1 I8 Himars de caras = 48 o
Humber of tails = 45 i HOmars de sicudes = 52 nee
Lengast run of haads = 8 ) Mayes NOMers de caras Sucesivis= 4 4=
Longest run of tails = 3 Mayor ndmero de escudos sucesivos = & 03
Percentage of hapds = 51% - Porcentaje de caras = 43% o8
Chans arrer= 1 : Error alentorio = -2

ipELaibag Off B aile - eupesl el Surmebst ol P adin] anl d% (Rt - Card QRPETAND B9 Carag)




guestions adapted from protocol

 What is the longest run in this sequence?
HTTHHTHHHTTH

* For a 100-flip sequence, how long do you
think the longest run will be?




Research Questions

 What Is the nature of how Spanish-
speaking ELLs use a bilingual applet when
learning probability?

 When does It appear that language plays
a factor when Spanish-speaking ELLs
explore probability with the applet?



timeline

STEP

Study design, IRB process
Recruitment from intro. stat. students
Interviews (n =6 Q)

Interview transcription

Analysis

Peer debriefing (by 19 mathematics
education grad. student researchers)

Final refinements
article published in SERJ

DATES

Oct. 2011 — Feb. 2012

Feb. — March 2012

March — April 2012

June — July 2012

August — December 2012
Oct. 15, 2012; April 22, 2015

April — May 2015
Nov. 2016



Mock Interviews

* In the next slide, a set of three questions
from the protocol are provided

* Do the following:

— Choose roles (interviewer, ELL interviewee,
non-ELL interviewee, recorder)

— Stay In character during interviews
— Discuss results (out of character)
— Debrief



Mock Interviews

En tus propias palabras, ¢Que significa la “mayor racha” o el mayor
numero de caras sucesivas?

En tus propias palabras, ¢ Que significa “a largo plazo”?

En la secuencia A, ¢ Cual es la mayor racha o el mayor numero de caras
sucesivas?

En la secuencia B, ¢ Cual es la mayor racha o el mayor niumero de caras
sucesivas?

Para una secuencia de 100-lanzamientos, ¢Qué tan larga crees que sea
la racha mas larga de numero de caras o0 escudos?

Sequencia A:
CEEECEECECEEECEEECCEEECEECEECEEEECEEECE

Seqguencia B:
CECEECCECECCEECEECCEECECCEECECECECECECE



Debrief

e Points of consensus:
e Questions that arose:

e Themes:



from Lesser, Wagler, & Salazar (2016)

B: In your own words...what does ‘longest
run’ mean to you?

P1: ...the more, the most, hmmmm, the
fastest to flip the coin, like [short pause]
many times but so fast [nervous laugh]



guestion adapted from protocol

Sketch a plausible graph of the cumulative
proportion of flips that are heads

____ (after flips #100, 200, 300,....,etc.)

A Cumulative Propart
jor ,
s - ~, /
g:.: ., ik \‘\‘_,f - LK &
o o A
£ o2
3
Huambier & Fligi
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o1 E;*
ar
EX ]
i i
3, Bes
- S
£ o al
o T W0 D0 W0 AN N0 K0 0 K0 N DW
To e Mo w40 B0 @0 T @0 @0 WK il
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¢ mul Pr on of tha nd E umulative Proportion of Flips that are Hea
1
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3 e
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1
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Milo Schield shared that a record 645+ meanings of “run” were found
by Oxford English Dictionary lexicographer Peter Gilliver

A Verb for Our Frantic Times

€ www.nytimes.com

By SIMON WINCHESTER

THIS MORNING’S VOCABULARY QUIZ

INSTRUCTIONS: Each of the numbered clues below refers to one of the hundreds of senses in the 0.E.D."s definition of “run”

1 ) & 3 D4

l BONUS CLUE

ANSWERS: 1. Run aground. 2. Arun in her stocking. 3. Take the money and run. 4. Run it up the flagpole. 5. Also-
ran. 6. Run a fever. 7. Running on empty. 8. Runs in the family. 9. Home run. BONUS: "Along the riverrun” from
"Finnegans Wake" by James Joyce. Sam Potts



Multiple meanings of run in statistics

» Difference of x-coordinates
(e.q., slope Is “rise over run”)

* A sequence of at least 2 consecutive
iIdentical outcomes (e.g., “what Is the
ongest run of heads?”)

* In the long run
* Run the [experiment/simulation/program]




Multiple meanings of run in statistics

What is a run in a designed
experiment?

Learn more about Minitab

:> Arunis an experimental condition or factor level combination at which responses are measured.
Usually, each run corresponds to a row in the worksheet and results in one or more response

measurements, or observations. For example, you do a full factorial design with two factors, each with
two levels. Your experiment has four runs:

Run Factor 1 Factor 2 Response
1 -1 -1 11
2 1 -1 12
3 -1 1 10
4 1 1 9
MOTE

When doing an experiment, the run order should be randomized.

Each run corresponds to a design point, and the entire set of runs is the design. Multiple executions of
the same experimental conditions are considered separate runs and are called replicates.



Language recommendations
(using Spanish as a resource!)

e replace “In the long run” by “In the long term”
(en el IargO plaza); Sullivan (2010) uses “long-term proportion”

e replace “longest run of heads” by “largest
number of successive [consecutive] heads”
(el mayor numero de caras sucesivas)

Also,

* replace “face of the coin” by “side of the coin”
(to avoid confusion with cara[heads])



Another reason to distinguish
similar-sounding phrases

* “long run” and “longest run”

e Mean, median, mode: Lesser & WIinsor
(2009) & CLASS survey



Pedagogical discussion

* Visuals (e.g., the sequence of flips, the bar
chart of flips accumulated) help!

Coin Tossing

© Mumber of toseas |0
® Lengest run of haads |
Probability of haade = [T -

Srart | | clex ||—-

Maffiber of teides = 100
Humber of hezds = £1
Rumber of fails = 43
Longast rum of heads = §
Longest run of tailg = 8
Percentags of hexds = 1%

Chands arrer=
Tl o Pl - ol et LEVR e O T BH N |

Lanzamientos de una Moneda

“ amtidad de Ilnlﬂ-ll'rhl
™ Mayer ndmere de caras sucesivas |

Probabilidad de caras ll

iniciar | | Eoerar II

Cant. de lanzamientos = 100

Himare de caras = 48

Nimars o4 escudess = 52

Mayos numers de caras fucesivas s 4
Mayor namero de ascudos sucesivos =&
Porcenta)e de caras = 43%

Errar alextoria = I
dran dg Cated - Card GRpETadE By darag)




nlvm.usu.edu/es/nav/vlibrary.htmi

: Biblioteca Nacional de Manipuladores Virtuales gy teiota w

Cliquez ici pour visiter ce site web en francgais
9

Biblioteca  Informacién eNLVM Comprart | | (L Buseard)

Download NLVM App, Additional Features, No problems with Java

Indice

Nimeros &
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Algebra ~L‘
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Medidas

Analisis de Datos f ; \

& Probabilidad

e
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eduteka.org/MIl/master/interactivate/

V MATEMATICA @ eduteka
osorenee INTERACTIVA

(]

[Conceptos de Numeros y Operaciones

[Conceptos de Geometria y Medicién

]

]
S, WL -

[Funciones y Conceptos de Algebra

.
Conceptos de Estadistica y Probabilidad ]

.W Actividades Discusiones

Probabilidad y deportes

Tiene en consideracion conceptos de probabilidad con base en estadisticas de deportes profesionales.

Ideas que conducen a la probabilidad
Presenta a los estudiantes conceptos utilizados que conducen a la probabilidad.

Introduccion al concepto de probabilidad
Presenta a los estudiantes conceptos sencillos de probabilidad.

Probabilidad de diagramas de arbol

Presenta el concepto de diagramas de d@rbol como una forma de calcular la probabilidad de un evento de varios pasos.

Probabilidad y geometria

Los estudiantes aprenden sobre cémo |la probabilidad se puede representar utilizando la geometria.

Probabilidad condicional y probabilidad de eventos simultaneos
Presenta la probabilidad condicional y la probabilidad de eventos simultdneos.

Substitucién y probabilidad

Amplia la nocién de la probabilidad condicional mediante la discusién de los efectos de la substitucion al dibujar varios objetos.

Vea las actividades sugeridas y los correspondientes planes de leccidn para los GRADOS DE PRIMARIA DE 3 A 5

{ Diccionario ) ( Mapa Sitio )




http://isi.cbs.nl/glossary/

Language Description

English arithmetic mean ; arithmetic average ; mean ; average

French moyenne arithmétique : moyenne ; valeur moyenne ; valor medio

German arithmetisches Mittel ; arithmetischer Mittelwert ; Durchschnitt ; Mittelwert ; Mittel

Dutch rekenkundig gemiddelde ; gemiddelde

Italian media aritmetica ; media ; valore medio

Spanish media aritmética ; promedio aritmético ; promedio - media

Catalan mitjana aritmética, valor mitja ; mitjana

Portuguese media aritmética ; média

Romanian medie aritmetica

Danish aritmetisk gennemsnit ; middelvasrdi ; gennemsnit ; middeltal

Norwegian aritmetisk gjennomsnitt ; forventning ; aritmetisk middel ; gjennomsnitt

Swedish aritmetiskt medelvéarde

Greek ApIBUNTIKOC JETOC

Finnish aritmeettinen keskiarvo : keskiarvo ; keskiluku ; keskiluku (epamaar.)

Hungarian szamtani atlag ; atlag ; kozeperték

Turkish aritmetik ortalama : ortalama

Estonian aritmeetiline keskmine ; keskvaartus ; keskmine

Lithuanian aritmetinis vidurkis ; vidutiné reik§mé ; vidurkis

Slovenian aritmeticna sredina ; enostavna aritmeticna sredina ; srednja vrednost ; povpredje ; povprecna vrednost ; sredina

Polish S_rednia afylmetyczna - Srednia ; przecietna ; obliczac przecietna ; obliczac srednig ; stanowic srednig ; wartosc przecietna ; srodek
(jako zasob)

Russian CpeaHAaa apudmetudeckan

Ukrainian apumMeTYHe cepelHe

Serbian apuTMeTWYKa CpeaMHa | apUTMEeTUYKM NPOCeK | CpeWHa | Npocek

Icelandic m_etjaltal ; t_)e_int_ mefﬁalt_al_; einfalt medaltal ; samlagningarmedaltal ; hreint medaltal ; reikningslegt medaltal ; medgalgildi ; vaentanlegt
gildi ; vaentigildi ; vongildi

Euskara batezbesteko aritmetiko ; batezbesteko balio ; batezbesteko

Farsi miyangine hesabi ; mot v set ; miyangin

Persian-Farsi

L e ofd ;e 580l

Arabic 0 K 0,7 { P P g RN P P 5 S |
Afrikaans rekenkundige gemiddelde ; gemiddelde

Chinese BEATY (@) : FEhmW

Korean Memgd HAd



What are your questions
...0r suggestions?

 Our ELL work and URLSs of the resources:
www.math.utep.edu/Faculty/lesser/ELL.html

e Contact us:
Lesser@utep.edu or
awagler2@utep.edu
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