Supplementary Material


Supplementary Material A: Bilingual participant characteristics in Experiment 1 (S.A1) and Experiment 2 (S.A2)

	Table S.A1. The Welsh (PG) and English vocabulary (proficiency) scores for the bilingual participants in experiment 1 (picture naming)

	
	PG
	BPVS

	Average
	89.77
	78.46

	SD
	29.67
	34.23

	PG: Prawf Geirfa Cymraeg, Gathercole, Gathercole & Thomas (2007) which is standardised to the BPVS: British picture vocabulary scale, Dunn & Dunn (2009) 





Supplementary Material B: The psycholinguistic variables for the experimental items used in Experiment 1 
	Table S.B1. Mean frequency (log10) and other psycholinguistic variables by experimental items for the picture naming task before data collection.

	 
	Homographs (hom) & Controls
	Heterograph(het) & Controls

	
	N=20
	N=18

	
	Indiv 
homo
	Indiv
Control
	Sum 
Homo
	Sum 
control
	Indiv 
het
	Indiv
	Sum
	Sum 
control

	
	
	
	
	
	
	control
	het
	

	Frequency
	Spoken word form
	0.79*
	0.87
	1.17+
	1.33+
	0.99*
	0.97*
	1.66+
	1.37+

	
	Written word form
	2.02*
	2.54
	2.57+
	2.83+
	2.51*
	2.57*
	3.16+
	2.94+

	
	Spoken lemma
	0.91*
	0.86*
	1.47+
	1.55+
	1.13*
	1.03*
	1.81+
	1.45+

	
	Written Lemma
	2.43*
	2.57*
	2.89+
	3.02+
	2.67*
	2.57*
	3.33+
	3.08+

	Syllables
	1.18
	1.1
	1.18
	1.3
	1.11
	1.12
	1.11
	1.17

	Phonemes
	3.41
	3.25
	3.41
	3.6
	3.11
	3.22
	3.11
	3.17

	Letters
	4.24
	4.45
	4.24
	4.45
	4.33
	4.33
	4.33
	4.22

	Orth N
	8.88
	5.5
	8.88
	7
	5.78
	5.94
	5.78
	9.61+

	Phon N
	17.53
	14.15
	17.53
	16.4
	18.11
	16.89
	18.11
	18.83

	Phon N frequency
	255.63
	114.61
	255.63
	117.66
	668.95
	373.12
	668.95
	168.68+

	* significantly different from the summed homophone items (or summed heterograph/ summed homograph frequency) in a 1-tailed paired t-test (p<.05)

	+ significantly different from the individual homophone items (or summed heterograph/ summed homograph frequency) in a 1-tailed paired t-test(p<.05)

	Indiv= Individual
Orth N= Number of orthographic neighbours
Phon N= Number of phonological neighbours
Phon N frequency= average frequency of phonological neighbours
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	Table SB2. Mean frequency (log10) and other psycholinguistic variables by experimental items for the picture naming task after data collection. 

	 
	Homographs (homo) & Controls
	Heterograph (het) & Controls

	
	Indiv
Homo
n =15
	Indiv
Control
n =17
	Sum 
homo
n =15
	Sum control
n =19
	Indiv
Het
n =15
	Indiv
Control
n =17
	Sum
Het
n =15
	Sum
 control
n=17

	Frequency
	Spoken word form
	0.83
	0.78
	1.21
	1.48+
	1.05*
	0.85*
	1.65+
	1.53+

	
	Written word form
	1.94
	2.48
	2.54
	2.9+
	2.57*
	2.50*
	3.16+
	3.03+

	
	Spoken lemma
	0.97
	0.82*
	1.51
	1.58+
	1.20*
	1.01*
	1.84+
	1.61+

	
	Written Lemma
	2.44*
	2.58
	2.92+
	3.02+
	2.75*
	2.65*
	3.32+
	3.12+

	Syllables
	1.2
	1.12
	1.2
	1.35
	1.07
	1.14
	1.07
	1.19

	Phonemes
	3.33
	3.24
	3.33
	3.71
	2.93
	3.36
	2.93
	3.19

	Letters
	4.13
	4.59
	4.13
	4.47
	4.27
	4.29
	4.27
	4.25

	Orth N 
	9.93
	5.24+
	9.93
	7.12
	6.27
	6.29
	6.27
	8.81

	Phon N
	18.2
	13.71
	18.2
	15.82
	19.93
	17.71
	19.93
	18.69

	*significantly different from the summed homophone items (or summed heterograph/ summed homograph frequency) in a 1-tailed paired t-test  (p<.05)

	+significantly different from the individual homophone items (or summed heterograph/ summed homograph frequency) in a 1-tailed paired t-test(p<.05)

	Indiv= Individual

	Sum= the sum of both homophone partners frequency

	Orth N= Number of orthographic neighbours

	Phon N= Number of phonological neighbours





	Supplementary Material C. A list of final stimuli used in Experiment 1

	Homographs
	Homograph Individual frequency controls
	Homograph Summed frequency controls

	 

	Band (music)
	apple  
	beard  

	Bark (tree)
	arrow  
	bell  

	Bow (ribbon)
	barn  
	car  

	Bridge (water)
	broom  
	foot  

	Can (tin)
	bus  
	fox  

	Cross (crucifix)
	cork  
	goat  

	Duck (under)
	ghost  
	hat  

	Fire (flames)
	king  
	ice  

	Fly (bug)
	lamp  
	jacket  

	Iron (clothes)
	owl  
	money  

	Leaf (tree)
	path  
	paper  

	Mole (face)
	shark  
	plate  

	Ruler (measure)
	sheep  
	radio  

	Watch (time)
	shirt  
	roof  

	Well (water)
	sleeve  
	rope  

	
	sword  
	shoulder  

	
	tent  
	skull  

	
	tongue  
	sock  

	
	van  
	teeth  

	Heterographs
	Heterograph Individual frequency controls
	Heterograph Summed frequency controls

	 Beach
	arm
	Bag

	 Bee
	bench
	Bone

	 Ceiling
	bird
	Book

	 Dough
	boat
	Cat

	Floor
	collar
	Cheese

	 Fur
	kite
	City

	Hair
	leg
	Clock

	Key
	monkey
	Coffee

	Knight
	moth
	Cow

	Nun
	peach
	Door

	Pear
	raft
	Ear

	 Shoe
	rice
	Horse

	Sun
	rug
	Lamb

	 Veil
	stool
	Nose

	Waist
	wheat
	Scarf

	
	wig
	Table

	
	wool
	Wing



Supplementary Material D: Language questionnaires used as inclusion criteria (English versions only, Welsh versions available from the first author by request)
SD1: Bilingual language questionnaire
[image: ]
SD2: Monolingual language questionnaire[image: ]




	Supplementary Material E. The various models tested and the p values and chi squared (Chisq) values from ANOVAs comparing each model with the previously significant one using the picture naming inverted RTS

	
	Model
	Chisq
	sig

	1
	(1|subject)+(1|items)
	
	

	2
	(condition)+(1|subject)+(1|items) 
	25.37
	<.001

	3
	(Language+condition)+(1|subject)+(1|items) 
	6.25
	.01

	4
	(Spelling+Language +condition)+(1|subject)+(1|items) 
	20.13
	<.001 

	5
	(Spelling+Language+condition+response mode)+(1|subject)+(1|items)
	17625
	<.001

	6
	(Spelling*Language*condition*response mode) +(1|subject)+(1|items)
	173.79
	<.001 

	7
	(Spelling*Language*condition*response mode) + NA +(1|subject)+(1|items)
	40.72
	<.001

	8
	(Spelling*Language*condition*response mode) + NA +Phoneme+(1|subject)+(1|items)
	.23
	.63

	9
	(Spelling*Language*condition*response mode) + NA +Phon N+(1|subject)+(1|items)
	.03
	.86

	10
	(Spelling*Language*condition*response mode) + NA +precedingRT+(1|subject)+(1|items)
	17.99
	<.001

	11
	(Spelling*Language*condition*response mode) + NA +precedingRT +VisualComplexity +(1|subject)+(1|items)
	5.43
	.02

	12
	(Spelling*Language*condition*response mode) + NA +precedingRT +VisualComplexity +order+(1|subject)+(1|items)
	14.80
	<.001

	Spelling= heterograph, homograph

	Language- monolingual, bilingual

	Condition= homophone, individual frequency matched control, summed frequency matched control

	NA= Name agreement i.e., percentage of correct name produced (centred)

	Phoneme= number of phonemes (centred)

	Phon N= number of phonological neighbours (centred)

	precedingRT= the latency of the preceding item (centred)

	VisualComplexity= size of the image (centred)

	Order= the presentation order (centred)



	Supplementary Material F. The contrast coding used in the LME for the picture naming task (Experiment 1)

	
	Condition
	Sum
	Homp
	Indi
	Sum
	Homp
	Indi
	Sum
	Homp
	Indi
	Sum
	Homp
	Indi
	Sum
	Homp
	Indi
	Sum
	Homp
	Indi
	Sum
	Homp
	Indi
	Sum
	Homp
	Indi

	
	Spelling
	Het
	Het
	Het
	Homo
	Homo
	Homo
	Het
	Het
	Het
	Homo
	Homo
	Homo
	Het
	Het
	Het
	Homo
	Homo
	Homo
	Het
	Het
	Het
	Homo
	Homo
	Homo

	
	Language
	Bi
	Bi
	Bi
	Bi
	Bi
	Bi
	Mono
	Mono
	Mono
	Mono
	Mono
	Mono
	Bi
	Bi
	Bi
	Bi
	Bi
	Bi
	Mono
	Mono
	Mono
	Mono
	Mono
	Mono

	
	Response mode
	Delay
	Delay
	Delay
	Delay
	Delay
	Delay
	Delay
	Delay
	Delay
	Delay
	Delay
	Delay
	Imm
	Imm
	Imm
	Imm
	Imm
	Imm
	Imm
	Imm
	Imm
	Imm
	Imm
	Imm

	test #
	Contrast
	681
	623
	726
	834
	645
	747
	603
	574
	601
	731
	560
	649
	686
	618
	679
	855
	651
	722
	614
	549
	575
	745
	574
	612

	1
	Immediate item (individual vs summed)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1

	2
	Delayed item (individual vs summed)
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	3
	Immediate*Delayed item (individual vs summed)
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1

	4
	Immediate item (individual vs summed) * Language (bilingual vs monolingual)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	-1
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1

	5
	Delayed item (individual vs summed) * Language (bilingual vs monolingual)
	1
	0
	-1
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	6
	Immediate*Delayed(item (individual vs summed)) * Language (bilingual vs monolingual)
	1
	0
	-1
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	1
	0
	-1
	1
	0
	-1

	7
	Immediate item (individual vs summed) * Spelling (heterograph vs homograph)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	-1
	-1
	0
	1
	1
	0
	-1
	-1
	0
	1

	8
	Delayed item (individual vs summed) * Spelling (heterograph vs homograph)
	1
	0
	-1
	-1
	0
	1
	1
	0
	-1
	-1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	9
	Immediate*Delayed(item (individual vs summed)) * Spelling (heterograph vs homograph)
	1
	0
	-1
	-1
	0
	1
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1
	1
	0
	-1
	-1
	0
	1
	1
	0
	-1

	10
	Immediate item (individual vs summed)  * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1
	1
	0
	-1

	11
	Delayed item (individual vs summed)  * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1
	1
	0
	-1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	12
	Immediate*Delayed item (individual vs summed) * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	1
	0
	-1
	-1
	0
	1
	-1
	0
	1
	1
	0
	-1
	-1
	0
	1
	1
	0
	-1
	1
	0
	-1
	-1
	0
	1

	13
	Immediate item (individual vs homophone)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0

	14
	Delayed item (individual vs homophone)
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	15
	Immediate*Delayed item (individual vs homophone)
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0

	16
	Immediate item (individual vs homophone) * Language (bilingual vs monolingual)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0

	17
	Delayed item (individual vs homophone) * Language (bilingual vs monolingual)
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	18
	Immediate*Delayed(item (individual vs homophone)) * Language (bilingual vs monolingual)
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	1
	-1
	0

	19
	Immediate item (individual vs homophone) * Spelling (heterograph vs homograph)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0

	20
	Delayed item (individual vs homophone) * Spelling (heterograph vs homograph)
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	21
	Immediate*Delayed(item (individual vs homophone)) * Spelling (heterograph vs homograph)
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0

	22
	Immediate item (individual vs homophone)  * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0

	23
	Delayed item (individual vs homophone)  * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	24
	Immediate*Delayed item (individual vs homophone) * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0

	25
	Immediate item (homophone vs summed)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1

	26
	Delayed item (homophone vs summed)
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	27
	Immediate*Delayed item (homophone vs summed)
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1
	0
	1
	-1

	28
	Immediate item (homophone vs summed) * Language (bilingual vs monolingual)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1

	29
	Delayed item (homophone vs summed) * Language (bilingual vs monolingual)
	0
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	30
	Immediate*Delayed(item (homophone vs summed)) * Language (bilingual vs monolingual)
	0
	1
	-1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	1
	-1

	31
	Immediate item (homophone vs summed) * Spelling (heterograph vs homograph)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1

	32
	Delayed item (homophone vs summed) * Spelling (heterograph vs homograph)
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	33
	Immediate*Delayed(item (homophone vs summed)) * Spelling (heterograph vs homograph)
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1

	34
	Immediate item (homophone vs summed)  * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1

	35
	Delayed item (homophone vs summed)  * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	36
	Immediate*Delayed item (homophone vs summed) * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	0
	1
	-1
	0
	-1
	1
	0
	-1
	1
	0
	1
	-1
	0
	-1
	1
	0
	1
	-1
	0
	1
	-1
	0
	-1
	1

	37
	(Immediate homophone vs immediate individual) vs (Immediate homophone vs immediate summed)
	13 - 25


	38
	(Delayed homophone vs Delayed individual) vs (Delayed homophone vs Delayed summed)
	14 - 26

	39
	((Immediate homophone vs immediate individual) vs (Immediate homophone vs immediate summed)) * ((Delayed homophone vs Delayed individual) vs (Delayed homophone vs Delayed summed))
	37 - 38


	40
	(Immediate homophone vs immediate individual) vs (Immediate homophone vs immediate summed))* Language (monolingual vs bilingual)
	16 - 28

	41
	(Delayed homophone vs delayed individual) vs (delayed homophone vs delay summed))* Language (monolingual vs bilingual)
	17 - 29


	42
	(Immediate homophone vs immediate individual) vs (Immediate homophone vs immediate summed)))* Delay homophone vs delay individual) vs (delay homophone vs delay summed))*  Language (monolingual vs bilingual)
	40 vs 41

	43
	(Immediate item (individual vs homophone)) * Immediate item (summed vs homophone))  * Spelling (heterograph vs homograph)
	19 vs 31

	44
	(Delayed item (individual vs homophone)) * delayed item (summed vs homophone))  Spelling (heterograph vs homograph)
	20 vs 32

	45
	(Immediate item (individual vs homophone)) * Immediate item (summed vs homophone)))* (Delay item (individual vs homophone)) * delay item (summed vs homophone))   * Spelling (heterograph vs homograph)
	43 vs 44

	46
	(Immediate item (individual vs homophone)* Immediate item(summed vs homophone)) * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	22 vs 34

	47
	(Delayed item (individual vs homophone)* Delayed item(summed vs homophone)) * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	23 vs 35

	48
	((Immediate item (individual vs homophone)* Immediate item(summed vs homophone))) * (Delay item (individual vs homophone)* Delay item(summed vs homophone))) * Language (bilingual vs monolingual) * Spelling (heterograph vs homograph)
	46 vs 47

	Het= heterograph, Hom= homograph, Indi= Individual frequency matched control set, Sum= Summed frequency matched control set, Homp= Homophone, Bi= Bilingual participants, Mono=Monolingual participants, Imm= Immediate presentation of pictures, Delay= Delayed presentation of pictures


SPOKEN HOMOPHONE PRODUCTION


	Supplementary Material G. Final List of stimuli for Experiment 2 (all >60% NA)


	Homophone
	Individual
	Summed

	English
	Welsh
	English
	Welsh
	English
	Welsh

	Homographs Matched Controls and Translations

	Bridge (Water)
	Pont
	Goat
	Gafr
	Frog
	Llyffant

	Glass (Window)
	Gwydr
	Cloud
	Cwmwl
	Butter
	Menyn

	Iron (Clothes)
	Haearn
	Shower
	Cawod
	Honey
	Mel

	Letter (Mail)
	Llythyr
	Kettle
	Tegell
	Dress
	Ffrog

	Lie (Fib)
	Gorwedd
	Lamb
	Oen
	Star
	Seren

	light(bulb)
	golau
	Sword
	Cleddyf
	Sleep
	Cysgu

	mouse(animal)
	llygoden
	Thumb
	Bawd
	Cup
	Cwpan

	Nail (Hammer)
	Hoelen
	Dog
	Ci
	Milk
	Llefrith

	Ring (Finger)
	Modrwy
	Frog
	Llyffant
	King
	Brenin

	Ruler (Measure)
	Pren Mesur
	Wool
	Gwlan
	Laugh
	Chwerthin

	Second (First)
	Ellliad
	Stairs
	Grisiau
	Table
	Bwrdd

	Watch (Time)
	Oriawr
	Knife
	Cyllell
	Door
	Drws

	Heterographs Matched Controls and Translations

	bread
	Bara
	tree
	Coeden
	moon
	lleuad

	bear
	Arth
	neck
	Gwddf
	Mountain
	Mynydd

	sun
	Haul
	bell
	Cloch
	Finger
	Bys

	high
	Uchel
	tongue
	Tafod
	Nose
	Trwyn

	weight
	Pwysau
	cow
	Buwch
	Sing
	Canu

	tail
	Cynffon
	sheep
	Dafad
	Blow
	Chwythu

	flower
	Blodyn
	chair
	Cadair
	Honey
	Mel

	meat
	Cig
	shoot
	Saethu
	Hammer
	Morthwyl

	peace
	Heddwch
	swim
	Nofio
	Wheel
	Olwyn

	hole
	Twll
	butter
	Melyn
	Drink
	Yfed

	weather
	Tywydd
	dress
	Ffrog
	Head
	Pen

	sea
	Mor
	socks
	Sanau
	Sit
	Eistedd

	two
	Dau
	arm
	Braich
	House
	Ty



	Supplementary Material H. Mean frequency (log10) and other psycholinguistic variables by experimental items for the translation task.

	
	Homographs
(n=12)
	Heterographs
(n=13)

	
	
	Indiv homograph
	Indiv 
control
	Sum homograph
	Sum
Control
	Indiv heterograph
	Indiv 
control
	Sum
heterograph
	Sum
control

	Frequency
	Spoken word form
	1.19
	0.86*
	1.59
	1.83+
	1.50*
	1.19*
	2.24+
	2.00+

	
	Written word form
	2.55
	2.48
	2.94
	3.13+
	2.83
	2.72*
	3.39+
	3.31

	
	Spoken lemma
	1.41
	1.11*
	1.84
	1.67
	1.62*
	1.27*
	2.40+
	2.20+

	
	Written Lemma
	2.78*
	2.75
	3.21+
	2.97
	3.06*
	2.72*
	3.54+
	3.55+

	Syllables
	1.33
	1.08
	1.33
	1.25
	1.15
	1.08
	1.15
	1.08

	Phonemes
	3.67
	3.42
	3.67
	3.58
	3.15
	3.23
	3.15
	3.15

	Letters
	4.83
	4.50
	4.83
	4.50
	4.46
	4.54
	4.46
	4.00

	Ortho N 
	5.67
	4.25
	5.67
	7.17
	7.69
	7.62
	7.69
	7.08

	Phon N
	14.83
	13.67
	14.83
	17.17
	20.08
	15.38
	20.08
	15.92

	Translation agreement
	87.76
	85.94
	87.76
	91.67
	92.31
	86.78
	92.31
	92.31

	*significantly different from the summed homophone items (or summed heterograph/ summed homograph frequency) in a 1-tailed paired t-test (p<.05)
+ significantly different from the individual homophone items (or summed heterograph/ summed homograph frequency) in a 1-tailed paired t-test(p<.05)
 Indiv= the frequency of the presented lower frequency homophone partner
 Sum= the sum of both homophone partners frequency
Orth N= Number of orthographic neighbours
Phon N= Number of phonological neighbours





	Supplementary Material I. The various models tested with the p values and chi squared (Chisq) values from ANOVAs comparing each model with the previously significant model using the translation inverted RTS

	
	Model
	Chisq
	p

	1
	(1|subject)+(1|items)
	
	

	2
	(condition)+(1|subject)+(1|item)
	12.30
	<.01

	3
	(Spelling+condition)+(1|subject)+(1|item)
	13.94
	<.001

	4
	(Spelling*condition)+(1|subject)+(1|item)
	0.30
	.86 

	5
	(Spelling*condition)+ Name agreement+(1|subject)+(1|item)
	25.06
	<.001

	6
	(Spelling*condition)+ Name agreement+phonemes (1|subject)+(1|item)
	0.17
	.67

	7
	(Spelling*condition)+ Name agreement+order +(1| subject)+(1|item)
	12.47
	<.001

	8
	(Spelling*condition)+ name agreement+order+preceeding RT +(1|subject )+(1|item)
	5.85
	.02

	9
	(Spelling*condition)+ name agreement+order+preceeding RT+Phon N  +(1| subject)+(1|item)
	0.68
	.41

	10
	(Spelling*condition)+ name agreement+order+preceeding RT+  syllables +(1| subject)+(1|item)
	1.86

	.17


	11
	(Spelling*condition)+ name agreement+order+preceeding RT  + letters +(1| subject )+(1|item)
	1.67
	.19

	12
	(Spelling*condition)+ name agreement+order+preceeding RT + orth N +(1| subject )+(1|item)
	1.56
	.21

	 Despite the spelling*condition not significantly improving the model it was included as there was strong apirori reasons to.  The interaction needs to be present in the lme in order for perform contrasts and disentangle these nested main effects. Therefore, it is included in subsequent competitive modelling.  
Spelling= heteterograph, homograph
Language= monolingual, bilingual
Condition= homophone, individual frequency matched control, summed frequency matched control
Nameagreement= percentage of correct name produced
Phoneme= number of phonemes
Phon N= number of phonological neighbours
Orth n= number of orthographic neighbours
preceedingRT= the latency of the preceding item
Order= the presentation order
Letters= number of letters


 




	Supplementary Material J. The contrast coding used in the LME for the translation task (experiment 2)

	condition
	Homp
	Indi
	Sum
	Homp
	Indi
	Sum

	spelling
	Het
	Het
	Het
	Homo
	Homo
	Homo

	
	384
	361
	384
	337
	273
	295

	Item (individual vs summed)
	0
	1
	-1
	0
	1
	-1

	Item (individual vs summed) * Spelling (heterograph vs homograph)
	0
	1
	-1
	0
	-1
	1

	Item (individual vs homophone)
	1
	-1
	0
	1
	-1
	0

	Item (individual vs homophone) * Spelling (heterograph vs homograph)
	1
	-1
	0
	-1
	1
	0

	Item (homophone vs summed)
	1
	0
	-1
	1
	0
	-1

	Item (homophone vs summed) * Spelling (heterograph vs homograph)
	1
	0
	-1
	-1
	0
	1

	Het= heterograph
Hom= homograph
Indi= Individual frequency matched control set
Sum= Summed frequency matched control set
Homp= Homophone
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    LANGUAGE BACKGROUND QUESTIONNAIRE     
 



Please answer the questions on the following pages. If you want to add any further comments on 
any of the questions, please use an additional sheet. Feel free to skip any questions you do not 
want to answer or to ask for carifications. Thank you. 
 



I. GENERAL INFORMATION: 
 



Name: (optional) ________________________________________________________________
  
  



Date of birth: ________________________ Place of birth: ______________________________
      



  
Handedness:  £ left  £ right  £ left&right (please explain below) 
(please tick relevant boxes)    



_____________________________________ 



 
_____________________________________ 



 
 



Are you   £ male  £ female 
 
Are you retired? £ YES £ NO     
 



if yes, at what age did you retire? _______________ 
 



 
Have you always lived in North Wales? £ YES  £ NO  



(please tick relevant boxes) 
 



If you were born outside of North Wales, or spent some time living in another area, where did you 
live and for how long? 



 
Region / Country: ______________________ , from _____ years of age, until _____ years of age. 



 
Region / Country: ______________________ , from _____ years of age, until _____ years of age. 



 
Region / Country: ______________________ , from _____ years of age, until _____ years of age. 



 
 



 
 
II.  CHILDHOOD: 
 



a) languages I spoke during my childhood:  
(please tick the relevant boxes) 
 
£ English: I began speaking English at _________ years of age. 



 
£ Welsh:  I began speaking Welsh at _________ years of age. 



 
£ other (please specify) _____________ : I began speaking that language at ______ years of age. 
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Please answer the questions on the following pages. If you want to add any further comments on 

any of the questions, please use an additional sheet. Feel free to skip any questions you do not 

want to answer or to ask for carifications. Thank you. 

 

I. G

ENERAL 

I

NFORMATION

: 

 

Name:

 

(optional)

 ________________________________________________________________

   

   

Date of birth: 

________________________ 

Place of birth:

 ______________________________

           

   

Handedness

:  

£

 

left

  

£

 

right

   

£

 

left&right (please explain below)

 

(please tick relevant boxes)

       

_____________________________________ 

 

_____________________________________ 

 

 

Are you    

£

 

male

  

£

 

female 

 

Are you retired?

 

£

 

YES

 

£

 

NO     

 

if yes,

 at what age did you retire? _______________ 

 

 

Have you always lived in North Wales?

 

£

 

YES

   

£

 

NO

  

(please tick relevant boxes) 

 

If you were born outside of North Wales, or spent some time living in another area, where did you 

live and for how long? 

 

Region / Country: ______________________ , from _____ years of age, until _____ years of age. 

 

Region / Country: ______________________ , from _____ years of age, until _____ years of age. 

 

Region / Country: ______________________ , from _____ years of age, until _____ years of age. 

 

 

 

 

II.  C

HILDHOOD

: 

 

a)  languages I spoke during my childhood:  

(please tick the relevant boxes) 

 

£

 

English:

  I began speaking English at _________ years of age. 

 

£

 

Welsh:

   I began speaking Welsh at _________ years of age. 

 

£

 

other

 

(please specify)

 _____________ 

:

 I began speaking that language at ______ years of age. 
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English	Language	History	Questionnaire	
	
Gender:		M	 	F		 	
	
Date	of	Birth	__/__/____	
	
Do	you	have	any	known	visual	or	hearing	problems	corrected	or	uncorrected?	
	
	
	



1. Native	country	of	birth:	
	



2. Do	you	consider	yourself	an	English	Monolingual?	Yes	 	No	 	
	



3. Native/	First	language	spoken:	
	



4. What	languages	were	spoken	in	your	home	while	you	were	a	child	an	by	
whom?	



	
5. List	below,	from	most	fluent	to	least	fluent,	all	the	languages	you	know.	



Also	specify	the	age	at	which	you	began	to	learn	the	languages	and	the	
context		in	which	you	leaned	it.	For	example;		‘English,	birth,	home’	or	‘	
English,	aged	13,	school	and	study	abroad’	or	‘	English’	aged	7,	living	
abroad	and	school’.		



	 Language	 Age	 		Learning	situation	
1	 	 	 	
2	 	 	 	
3	 	 	 	
4	 	 	 	
5	 	 	 	
	



6. Please	rate	your	Language	#2	proficiency	on	a	10	point	scale	concerning:	
	



Reading:	(1	being	not	literate	and	10	being	literate)	
1 2 3 4 5 6 7 8 9 10 	



	
Writing:	(1	being	not	literate	and	10	being	literate)	
1 2 3 4 5 6 7 8 9 10 	



	
Conversational	fluency	(1	being	unable	to	hold	a	conversation	and	10	being	able	



to	perfectly	hold	a	conversation)	
1 2 3 4 5 6 7 8 9 10 	



	
Speech	comprehension	ability		(1	being	unable	to	hold	a	conversation	and	10	



being	able	to	perfectly	hold	a	conversation)	
1 2 3 4 5 6 7 8 9 10 	
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1 2 3 4 5 6 7 8 9 10 	

	

Writing:	(1	being	not	literate	and	10	being	literate)	

1 2 3 4 5 6 7 8 9 10 	

	

Conversational	fluency	(1	being	unable	to	hold	a	conversation	and	10	being	able	
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