
Models and Results of the Statistical Analysis (Linear Mixed Effect Models) of 

Online Processing English Past Tense and Progressive Aspect  

1. Overall  

model.11 <- lmer(log(V1) ~ TA*GROUP*TYPE + (1|SUBJ) + (1|ITEM),data= x_01, REML = 

FALSE) 

summary(model.11) 

library(lsmeans) 

library(emmeans) 

lsmeans(model.11,pairwise ~ GROUP * TYPE * TA, adjust = "tukey") 

emms1 <- emmeans(model.11,~ GROUP*TYPE*TA) 

contrast(emms1,interaction = "pairwise") 

afex::mixed(log(V1) ~ GROUP*TYPE*TA + (1|ITEM) + (1|SUBJ),data =x_01, 

            method = "LRT")   

 

Effects df   Chisq p.value 

GROUP 2 169.64 ***    <.001 

TYPE   2 128.21 ***    <.001 

TA 1        1.96     .162 

GROUP:TYPE   4      7.02     .135 

GROUP:TA   2 21.93 ***    <.001 

TYPE:TA   2   77.92 ***     <.001 

GROUP:TYPE:TA   4   67.53 ***    <.001 

 

  



2. Past tense 

model.11 <- lmer(log(V1) ~ GROUP*TYPE + (1|SUBJ) + (1|ITEM),data= x_01, REML = 

FALSE) 

summary(model.11) 

library(lsmeans) 

library(emmeans) 

lsmeans(model.11,pairwise ~ GROUP * TYPE, adjust = "tukey") 

emms1 <- emmeans(model.11,~ GROUP|TYPE) 

contrast(emms1,interaction = "pairwise") 

afex::mixed(log(V1) ~ GROUP*TYPE + (1|ITEM) + (1|SUBJ),data =x_01, 

            method = "LRT") 

 

  regions Effects df   Chisq p.value 

 

            V 

GROUP 2 151.57 ***    <.001 

TYPE   2 76.08 ***    <.001 

GROUP:TYPE 4   47.76 ***    <.001 

  

         V+1 

GROUP 2 151.89 ***    <.001 

TYPE   2 443.89 ***    <.001 

GROUP:TYPE 4   47.08 ***    <.001 

 

         V+2 

GROUP 2 153.86 ***    <.001 

TYPE   2 535.37 ***    <.001 

GROUP:TYPE 4   62.86 ***    <.001 

 

         SF 

GROUP 2 162.14 ***    <.001 

TYPE   2 508.44 ***    <.001 

GROUP:TYPE 4   67.37 ***    <.001 

 

 

 

 

 

 

 

 

 

 



Results At the critical region 

 

 

 

 

3. Progressive 

model.11 <- lmer(log(V1) ~ GROUP*TYPE + (1|ITEM) + (1|SUBJ),data= x_01, REML = 

FALSE) 

summary(model.11) 

library(lsmeans) 

lsmeans(model.11,pairwise ~ GROUP * TYPE, adjust = "tukey") 

library(emmeans) 

library(lsmeans) 

emms1 <- emmeans(model.11,~ GROUP|TYPE) 

contrast(emms1,interaction = "pairwise") 

afex::mixed(log(V1) ~ GROUP*TYPE + (1|ITEM) + (1|SUBJ),data =x_01, 

            method = "LRT") 

  



 

 

        

  regions Effects df   Chisq p.value 

 

            V 

GROUP 2 49.16 ***    <.001 

TYPE   2 69.78 ***    <.001 

GROUP:TYPE 4   27.39 ***    <.001 

  

         V+1 

GROUP 2 49.21 ***    <.001 

TYPE   2 303.83 ***    <.001 

GROUP:TYPE 4   27.42 ***    <.001 

 

         V+2 

GROUP 2 47.33 ***    <.001 

TYPE   2 304.42 ***    <.001 

GROUP:TYPE 4   22.97 ***    <.001 

 

         SF 

GROUP 2 47.01 ***    <.001 

TYPE   2 302.27 ***    <.001 

GROUP:TYPE 4   22.62 ***    <.001 

 

 

 

Results At the critical region 

 

---

 



 

> contrast(emms1,interaction = "pairwise") 

TYPE = a: 

 GROUP_pairwise  estimate     SE   df t.ratio p.value 

 (CH-H) - (CH-L) -0.00115 0.0243 2324 -0.047  0.9623  

 (CH-H) - NS      0.00992 0.0244 2325  0.407  0.6839  

 (CH-L) - NS      0.01106 0.0242 2325  0.456  0.6481  

 

TYPE = p: 

 GROUP_pairwise  estimate     SE   df t.ratio p.value 

 (CH-H) - (CH-L) -0.14401 0.0242 2324 -5.941  <.0001  

 (CH-H) - NS      0.03154 0.0242 2324  1.302  0.1929  

 (CH-L) - NS      0.17554 0.0242 2325  7.249  <.0001  

 

TYPE = s: 

 GROUP_pairwise  estimate     SE   df t.ratio p.value 

 (CH-H) - (CH-L) -0.06406 0.0247 2325 -2.598  0.0094  

 (CH-H) - NS      0.03584 0.0245 2325  1.464  0.1433  

 (CH-L) - NS      0.09990 0.0244 2325  4.090  <.0001 

 


