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Linguistic Difficulty






a language feature is more difficult
than another if its processing and
learning requires more time and/or
more mental activity froma
particular language learner ina
particular learning context

Housen & Simoens, 2016



1 Complexity has to do with the number of elements in
a language system / text, and their relational patterns

(Pallotti, 2015)
1 Sometimes linguistic structures that are structurally
more complex may actually be easier to learn and
produce



knowledge of previously learned languages
overall L2 proficiency and stage of L2 development
socioaffective and personality factors (e.g., motivation, extraversion, and anxiety)

1 Objective, Feature-Related Difficulty

elaborateness (the number of concepts, steps, subrules, or criteria they contain)
conceptual clarity (amount and degree of technicality of metalanguage used)
scope (with general rules vs. specific rules)

reliability and truth value (number of exceptions) of the rules

Housen & Simoens, 2016



1 Objectiy

individual differences in cognitive abiliti
knowledge of previously learned | Q
i1 overall L2 proficiency and st ment

i1 socioaffective and persgna (e.g., motivation, extraversion, and anxiety)

-Related Difficulty

Qe teN@\ss e number of concepts, steps, subrules, or criteria they contain)
I 'clarity (amount and degree of technicality of metalanguage used)
(with general rules vs. specific rules)

e reliability and truth value (number of exceptions) of the rules

Housen & Simoens, 2016



easier/harder language features:
@ control for difficulty when investigating other topics

¥ Teaching

& should teachers focus on simple or difficult features?



studens. (Housen, 2014).

X3 Some few studies that use reaction time measures or brain or

eye-tracking methods to approximate cognitive difficulty
& (e.g. Godfroid, 2016, Morgan-Short et al., 2010, Godfroid & Uggen,
2013)
@ but they necessarily have to focus on a comparison of a small number of
features
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https://docs.google.com/file/d/12DeWjHufEqTdtPnR1j1Xlm-McHHGquTz/preview
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https://docs.google.com/file/d/1ShWFL1VSuir2ysDSsMwmMTqGYGxfBObY/preview

whether the mistake is due to low proficiency, the game
being challenging, or the feature itself being challenging?



One of the big advantages of digital games is...
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ItTem Response Theory
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Classical test theory

3{'/';1 Measured ability = true ability + error




Item response theory

An IRT model estimates the likelihood of different responses to items by
people with different levels of the trait being measured.
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Item response theory

Do you know the word ‘nod’?
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ItTem response theory -
item dithculity
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Advantages of IRT
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IRT models can work with missing data

IRT models can make data comparable between different instruments
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IRT models can give you information about individual questions

¥ e.g. how well they discriminate and at what levels they discriminate best
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Item response theory

In practice, we can construct (some types of) IRT models using a binomial
form of a GLMM.

De Boeck et al., 2011

IRTmodel = glmer(response ~ -1 + fixedeffect + L\\
/(\/\\A (1]Jrandomeffect) + (1|Jrandomeffect), family=binomial("logit"),

data=datasource
/
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Appluing this To games
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Item Response Theory
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“the probability of a correct response to an item s a

mathematical function of person and item parameters”
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Each question posed by a minigame is an item
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Item Response Theory

A-\\_<\-
vy

“the probability of a correct response to an item s a

mathematical function of person and item parameters”
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Each question posed by a minigame is an item
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IRT — difthcultuy model

%r ability + minigame difficulty + feature difficulty
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This allows us to disentangle feature and minigame difficulty
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Actually utilises the large dataset - ~432000 item responses
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Can create an objective list of relative difficulties of various

e features for-EFL learners
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IRT — difthcultuy model

%x ability + minigame difficulty + feature difficulty




response

game_name effect plot
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IRT — difthcultuy model

@ ability + minigame difficulty + feature difficulty
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IRT

@ ability + minigame dif

description(CC)+S+V+D0O+0I(CC)
description/a/-a
description/aa/-aa
description/ae/-ae
description/ai/-ak
description/aj/-ai
description/aj/-ay
description/ao/-ao
descripﬁon/au/-aKQ
description/aw/-au
description/b/-b
description/b/-v
description/d/-d
description/e/-e
description/E§/-ch
description/EZ/-I
description/E3/-y
description/E%/-r

B

Estimate
0.6185341326
1.272109561
0.1474663877
0.269436068
0.3433298742
0.2837153053
0.2170620969
-0.018503032
0.3907264532
0.31819045956
0.5442931531
0.6372239257
1.033677336
1.253558949
0.6934631719
0.6798365367
0.5233539483
-0.026412240

Std. Error
0.335053338:
0.185686308!

difhculiy model

ficulty + feature difficulty

D £
z value Pr(>|z])
1.846076616 0.0648810816
6.850852769 0.0000000000

0.210519334°0.7004885698 0.4836222409

0.187413734
0.187181510¢
0.185918709
0.184154865
:0.221220198:
0.187493342:
0.185950595
0.187686552¢
0.191081174
0.191290039:
0.187229133:
0.1880457701
0.186156271¢
0.189097285.
10.185074730¢

1.437653801 0.1505323076
1.834208265 0.0666230851
1.526018048 0.1270053693
1.178653253 0.2385203433
-0.0854485943{0.9319044833
2.083948413 0.0371648600
1.710784415 0.0871209176
2.900011455 0.0037314902
3.334833633 0.0008535045
5.403717522 0.0000000653
6.695319937 0.0000000000
3.687657634 0.0002263279

3.65156687 0.0002602395
2.767643501 0.0056463112
-0.142711217:0.8865182573
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Easier fTeatures
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Frequent words 7 (‘almost’, 'mouth’, etc.)
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Frequent words 8 (‘also’, 'always', etc.)
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phonology that matches
with L1

common words
the verb to be

low frequency consonants
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Harder Teatures

Estimate

-1.4078

-1.37697

-1.28361

-1.25597

-1.04798

"D?B(

-0.68278

\

feature Estimate feature

Coordinationin 'or!, 'and’, 'but’, ... -3.50077 ‘each other as in 'they like each other'

'nice' asin 'a nice dress' -2.23587 Adverb suffixes (-ly)

lhave/haS/had' '207429 lthel as in lthe Catl

'after me' as in 'he came in after me' -1.93248 'he’ 'she’, 'it’ 'they’
/\/\,\ ‘pre-, ‘post- etc. -1.87932 'him' as in 'l saw him'

‘can’, 'may’, ‘might’, ‘could’ -1.6747 Coordination in 'neither/nor",
/ ‘either/or}, ...

Adjective suffixes (-ful/-less...) \ -1.61517 M —

QIG101010T11 : e childis follpwi 'asi}fl%\
%rself' 2 .takw -1.4372 the man that the child'is following
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Harder Teatures
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conjunctions and coordinators
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anaphora and pronouns

prefixes / suffixes

articles M

the verb ‘to have’
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Comparison — L1 transfter

feature estimate
'nice' as in 'her dress is nice' 1.192034
'nice' asin 'a nice dress' -2.23587

Her dress is nice - su vestido es bonltow ol

/(\/\—\
MCM ress - un vestido bonito /”\<
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1 we can show that some linguistic features are
demonstrably easier or harder than others

1 for this group of learners (relatively low proficiency,
Spanish/Catalan 11-year olds)



L3 We have only limited explanations as to why these features
are difficult.

I But, conceptually, this seems to be an objective method for
investigating linguistic feature difficulty.

1 Any other thoughts or comments?
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