
 1 

Hayyas, Asmaa. 2026. Animacy as a key to island amelioration: evidence from Saudi Arabic 
wh-questions. Glossa: a journal of general linguistics 11(1), 1–36. 
DOI: https://doi.org/10.16995/glossa.25777 
 
Appendices 
 
Appendix A Experimental Sentences 
 
With Inanimate Fillers 
؟ةقباسملا يف ةكراشملل ه/تحشر ةرادلاا نمل يتحرف شیا .1   
ʔēsh  fariḥti   lamma al-idāra   rashaḥat-/hu lil-mushāraka  fī  
what  got.happy-you when  the-administration  nominated-/it to.participate  in  
al-musābaqa? 
the-competition 
“What did you get happy about when the administration nominated it to participate in the 
competition?” 
 
؟يعارز جتنم لضفأك ه/تراتخا ةكرشلا نمل يتبرغتسا شیا .2   
ʔēsh  istaghrabti   lamma ash-sharika  ikhtārat-/hu  ka-ʔafḍal  muntaǧ  
what got.surprised-you  when  the-company  chose-/it  as-best  product 
zirāʕi? 
agricultural 
“What did you get surprised about when the company chose it as the best agricultural 
product?” 
 
؟ةلماعملا ءوس ببسب ه/تكتشا ىنم موی يتطسبنا شیا .3   
ʔēsh  inbasaṭti  lamma Munā  ishtakkat-/hu   bisabab  sūʔ   
what  enjoyed-you  when  Mona  complained.about-/it  because.of  bad  
al-muʕāmala? 
the-treatment 
“What did you enjoy when Mona complained about it because of mistreatment?” 
 
؟مولعلا ضرعم يف ه/وضرع بلاطلا نمل يتأجافت شیا .4   
ʔēsh  tafaʔʒaʔti   lamma  aṭ-ṭullāb  ʕaraḍū-/hu  fī  maʕraḍ  
what  got.surprised-you  when  the-students  presented-/it  in  exhibition  
al-ʕulūm? 
the-sciences 
“What did you get surprised about when the students presented it at the science exhibition?” 
 
؟يزیلجنلاا ةصح يف ه/حدم ملعملا نمل يتحرف شیا .5   
ʔēsh  fariḥti    lamma  al-muʕallim  madaḥ-/hu  fī  ḥiṣṣat al-inglīzi? 
what  got.happy-you  when  the-teacher  praised-/it  in  class  
al-inglīzi? 
the-English 
“What did you get happy about when the teacher praised him in the English class?” 
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؟ةرادلإا عامتجا يف ه/تدقتنا ةریدملا نمل يتأجافت شیا .6   
ʔēsh  tafaʔʒaʔti   lamma  al-mudīra  intaqadat-/hu   fī  ijtimāʕ  
what  got.surprised-you  when  the-principal  criticized-/it  in  meeting  
al-idāra? 
the-administration? 
“What did you get surprised about when the principal criticized him in the administration 
meeting?” 
 
؟سما ةمكحملا يف هد/قتنا يضاقلا نمل يتلعز شیا .7   
ʔēsh  zaʕalti    lamma  al-qāḍi  intaqad/-hu  fī al-maḥkama ams? 
what  got.upset-you   when  the-judge  criticized-/it in the-court  yesterday 
“What did you get upset about when the judge criticized him in court yesterday?” 
 
؟جماربلا ةمئاق نم ه/تفذح ةانقلا نمل يتلعز شیا .8   
ʔēsh  zaʕalti   lamma al-qanāh  ḥadhafat-/hu  min  qāʔimat al-barāmij? 
what  got.upset-you  when  the-channel  deleted-it  from  list  the-programs 
“What did you get upset about when the channel removed it from the program list?” 
 
With Animate Fillers 
؟ةقباسملا يف ةكراشملل ه/تحشر ةرادلاا نمل يتحرف نیم .1   
meen  fariḥti   lamma al-idāra   rashaḥat/-hu   lil-mushāraka fī  
who  got.happy-you when  the-administration  nominated-/him  to.participate in  
al-musābaqa? 
the-competition 
“Who did you get happy about when the administration nominated him to participate in the 
competition?” 
 
؟يرادإ فظوم لضفأك ه/تراتخا ةكرشلا نمل يتبرغتسا نیم .2   
meen  istaghrabti   lamma  ash-sharika  ikhtārat-/hu  ka-ʔafḍal  muwaẓẓaf  
who  got.surprised-you  when  the-company  chose-/him  as-best   employee  
idāri? 
administrative 
“Who did you get surprised about when the company chose him as the best administrative 
employee?” 
 
؟ةلماعملا ءوس ببسب ه/تكتشا ىنم موی يتطسبنا نیم .3   
meen  inbasaṭti  yawm Munā  ishtakkat-hu    bisabab  sūʔ  
Who  got.happy-you when Mona  complained.about-/him  because.of  bad the- 
al-muʕāmala? 
treatment 
“Who did you enjoy when Mona complained about him because of mistreatment?” 
 
؟مولعلا رمتؤم يف ه/وفاضتسا بلاطلا نمل يتأجافت نیم .4   
meen  tafaʔʒaʔti   lamma   aṭ-ṭullāb  istaḍāfū-/hu  fī  muʔtamar  
who  got.surprised-you  when   the-students hosted-/him  in  conference  
al-ʕulūm? 
the-sciences 
“Who did you get surprised about when the students hosted him at the science conference?” 
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؟يزیلجنلاا ةصح يف ه/حدم ملعملا نمل يتحرف نیم .5   
meen  fariḥti   lamma al-muʕallim madaḥ-/hu  fī  ḥiṣṣat  al-inglīzi? 
who  got.happy-you when  the-teacher praised-/him  in  class  the-English 
“Who did you get happy about when the teacher praised him in the English class?” 
 
؟ةرادلإا عامتجا يف ه/تدقتنا ةریدملا نمل يتأجافت نیم .6   
meen  tafaʔʒaʔti   lamma  al-mudīra  intaqadat-/hu  fī  ijtimāʕ  al-idāra? 
who  got.surprised-you  when  the-principal  criticized-/him in  meeting 
al-idāra? 
the-administration 
“Who did you get surprised about when the principal criticized him in the administration 
meeting?” 
 
؟سما ةمكحملا يف ه/دقتنا يضاقلا نمل يتلعز نیم .7   
meen  zaʕalti   lamma  al-qāḍi  intaqad-/hu  fī  al-maḥkama  ams? 
who  got.upset-you when  the-judge  criticized-/him in  the-court  yesterday 
“Who did you get upset about when the judge criticized him in court yesterday?” 
 
؟جماربلا میدقت نم ه/تلاقأ ةانقلا نمل يتبرغتسا نیم .8   
meen istaghrabti   lamma al-qanāh  aqālat-/hu  min  taqdīm  
who  got.surprised-you  when  the-channel  dismissed-/him from  presenting  
al-barāmij? 
the-programs 
“Who did you get surprised about when the channel dismissed him from presenting 
programs?” 
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Appendix B Estimated marginal means 
 

 
Figure B1: Estimated marginal means for the acceptability ratings for each condition. 
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Appendix C Distribution of acceptability ratings 
 
To further illustrate the distribution of acceptability judgments across participants, Figure C1 
presents histograms of participant-level mean ratings for each Animacy × Tail condition. The 
distributions suggest that the improvement in acceptability in the Animate–RP condition 
reflects a broad shift across participants, rather than being driven by a small subset of 
individuals. By contrast, gap conditions and inanimate conditions cluster at lower 
acceptability ranges. 
 

 
 
Figure C1: Histograms of participant-level mean acceptability ratings by condition. Ratings 
are averaged within participant and plotted separately for each Animacy × Tail condition, 
showing the distribution of acceptability judgments across participants. 
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Appendix D Cumulative link mixed model for acceptability ratings 
 

Cumulative Link Mixed Model (CLMM) for Acceptability Ratings 
  Acceptability Rating (1–7) 
Predictors Odds Ratios p 
1|2 0.99 0.967 
2|3 2.39 <0.001 
3|4 5.21 <0.001 
4|5 10.59 <0.001 
5|6 21.12 <0.001 
6|7 53.39 <0.001 
TailRP 0.95 0.732 
AnimacyAnimate 1.23 0.175 
TailRP:AnimacyAnimate 2.16 <0.001 
Random Effects 
σ2 3.29 
τ00 Participant 2.79 
τ00 Lexicalisation 0.11 
ICC 0.47 
N Participant 83 
N Lexicalisation 8 
Observations 1328 
Marginal R2 / Conditional R2 0.024 / 0.481 

 
Table D1: Cumulative link mixed model (CLMM) results for acceptability ratings (ordinal 
logistic regression). 
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Appendix E: Maximal converging model for acceptability data 
 

CLMM (maximal random effects) for Acceptability Ratings 

  Acceptability Rating (1–7) 

Predictors Odds Ratios p 

Tail: RP 0.85 0.433 

Animacy: Animate (vs. Inanimate) 1.08 0.786 

Tail × Animacy 2.66 0.001 

Random Effects 
σ2 3.29 

τ00 Participant 2.43 

τ00 Lexicalisation 0.13 

τ11 Participant.TailRP 0.06 

τ11 Participant.AnimacyAnimate 0.34 

τ11 Participant.TailRP:AnimacyAnimate 0.27 

τ11 Lexicalisation.TailRP 0.07 

τ11 Lexicalisation.AnimacyAnimate 0.33 

τ11 Lexicalisation.TailRP:AnimacyAnimate 0.17 

ρ01 0.95 
 

0.51 
 

-0.93 
 

0.02 
 

-0.69 
 

0.53 

ICC 0.50 

N Participant 83 

N Lexicalisation 8 

Observations 1328 

Marginal R2 / Conditional R2 0.025 / 0.508 
 
Table E1: Cumulative link mixed model (CLMM) with maximal random-effects structure for 
acceptability ratings. 
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Appendix F Distribution of the transformed RT_Sum 
 
To document the distribution of the reading-time data used in the analyses, Figure F1 shows 
the overall distribution of Box–Cox–transformed spillover-region reading times across 
conditions. 
 

 
 
Figure F1: Distribution of Box–Cox–transformed spillover-region reading times across 
conditions. 
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Appendix G The generalized additive model of RT data 
 
Fixed Effects 
Parameter           Coefficient SE 95% CI t(958.31) p 
(Intercept) 4.10 8.73e-03 [4.09,  4.12] 470.08 < .001 
Animacy[Inanimate] -0.02 4.89e-03 [-0.03, -0.01] -4.05 < .001 

Smooth Terms 
Parameter F df p 
 Participant   8.86 69.72 < .001 
Lexicalisation 0.40 1.96 0.202 

 
Table G1: Generalized additive model (GAM) results for Box–Cox transformed reading 
times. 
 

 
 
Figure G1: Model diagnostic plots for the Generalized Additive Model predicting Box-Cox–
transformed reading times. The left and middle panels show Q–Q plots of the deviance 
residuals for the random smooth terms of Participant and Lexicalisation, respectively. In both 
cases, the observed residuals align well with the theoretical quantiles, indicating approximate 
normality. The right panel plots the observed responses against the fitted values, showing a 
strong linear trend and no evidence of heteroscedasticity, suggesting a good overall model fit. 
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Appendix H Linear mixed-effects model  
 
Because generalized additive models (GAMs) are less commonly applied in self-paced 
reading research, we validated our conclusions with a set of linear mixed-effects models 
(LMMs) using the lme4 package in R. The initial model included all fixed effects of interest 
(Animacy × Tail) and attempted a maximally converging random-effects structure (Animacy 
× Tail | Participant; Animacy × Tail | Lexicalisation). However, this model produced singular 
fits, indicating overparameterization. Following a stepwise simplification procedure, the best-
fitting non-singular model included only Animacy as a fixed effect, with random intercepts 
for Participant and Lexicalisation: 
RT_BoxCox ~ Animacy + (1 | Participant) + (1 | Lexicalisation) 
 
effect term estimate std.error statistic conf.low conf.high 
fixed  (Intercept) 4.10 0.00873 470. 4.09 4.12 
fixed  AnimacyInanimate -0.0198 0.00489 -4.05 -0.0294 -0.0102 

 
Table H1: Linear mixed-effects model results for Box–Cox transformed reading times. 
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Appendix I Task-sensitivity check of sentence-level reading times 
 
To evaluate the reliability and interpretability of the self-paced reading (SPR) data in the 
absence of comprehension questions, we conducted a task-sensitivity check using filler 
sentences with unambiguous grammatical status. The analysis was restricted to a length-
matched subset of seven-word fillers to control for sentence length effects, and included both 
interrogative and declarative sentence types. 
 
For each trial, reading times were summed across word positions (N1–N7) to yield a 
sentence-level measure (RT_Sum). Table I1 summarizes the number of grammatical and 
ungrammatical filler items included for each sentence type. Although the distribution of 
grammatical versus ungrammatical items was slightly unbalanced for interrogative fillers, 
mixed-effects models are robust to such imbalance, and the present analysis was intended as a 
task-sensitivity validation rather than a primary hypothesis test. 
 
Questions Declarative 
G 372 G 415 
U 136 U 335 

 
Table I1. Number of grammatical (G) and ungrammatical (U) filler items by sentence type in 
the seven-word subset used for the task-sensitivity check. 
 
Inspection of the raw RT_Sum values revealed strong right skew, a distributional pattern 
typical of reading-time data (Figure I1). A logarithmic transformation substantially reduced 
skewness and yielded a more symmetric distribution, as confirmed by density plots and 
improved alignment with the theoretical normal distribution in Q–Q plots (Figures I2–I3). 
Log-transformed RT_Sum values were therefore used in subsequent analyses. 
Sentence-level reading times were analyzed using linear mixed-effects models with 
grammaticality (grammatical vs. ungrammatical) as a fixed effect and random intercepts for 
participants. Separate models were fitted for interrogative and declarative fillers. In both 
sentence types, ungrammatical fillers elicited reliably longer reading times than grammatical 
fillers. This pattern demonstrates that, despite the absence of comprehension questions and the 
presence of an evaluative task, participants’ reading times remained sensitive to grammatical 
well-formedness. 
 
Taken together, the sentence-level contrast, distributional diagnostics, and model results 
provide converging evidence that the SPR data are responsive to grammatical structure and 
suitable for interpreting online processing effects under the present task configuration. 
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Figure I1: Mean log-transformed reading times (RT_Sum across regions N1–N7) for 
grammatical and ungrammatical fillers (7-word fillers only), shown separately by filler type. 
 

 
Figure I2: Density plots of RT_Sum before and after log transformation (7-word fillers only). 
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Figure I3: Q–Q plots of RT_Sum before and after log transformation (7-word fillers only). 
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