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In models of spoken production it remains a controversial issue how activation is transmitted 

between representational levels. “Serial” models assume that phonological encoding of a 

word is only carried out after semantic-syntactic selection of the target has been completed. 

This view entails that in word production, only the target activates its phonological 

representation, whereas other lexical candidates which become co-activated during lexical 

selection do not activate their corresponding word forms. By contrast, so-called “cascaded” 

models hold that phonological representations are activated before the target has been 

selected at the semantic-syntactic level. Hence not only the target, but also other related 

lexical nodes transmit activation to the phonological level. Over the last few years, a number 

of studies have reported evidence which supports the view that activation flows in a cascaded 

fashion within the spoken word production system (e.g., Morsella & Miozzo, 2002; 

Navarrete & Costa, 2005; Meyer & Damian, 2007).  

 

Compared to spoken production, relatively less work has been devoted to investigate the 

processes and mechanisms underlying written production. In tasks requiring written output, a 

conceptual code is transformed into orthographic form (“orthographic encoding”), a process 

which is likely based both on a direct transmission route between semantic and orthographic 

representations, and simultaneous input from phonological codes (e.g., Qu, Damian, Zhang & 

Zhu, 2011). With regard to orthographic encoding, a similar question to the one outlined 

above for spoken production can be raised: is activation transmitted between lexical selection 

and orthographic encoding in serial or cascaded fashion? To our knowledge, very little 

relevant evidence exists which addresses this issue. Partially this lack of evidence can be 

attributed to the fact that in alphabetic languages, orthography and phonology are very 

heavily confounded, hence it is difficult to construct studies which could disentangle the two 

variables.  

 

Because in non-alphabetic scripts such as Chinese, orthography and phonology are largely 

dissociated, their corresponding effects can be optimally isolated from each other. The work 

reported below investigated how activation flows between lexical selection and orthographic 

encoding in Chinese written production, and specifically sought to generate evidence for 

cascadedness in written word production. To this aim, we aimed to develop a task which 

would allow us to measure orthographic priming from a nominally irrelevant “distractor” 

dimension. We employed a colour naming task with written response in which Chinese 

participants were presented with coloured pictures and were asked to write down, on each 

trial, the name of the colours while attempting to ignore the picture and its name as much as 

possible. Words were written on a digital tablet, and we measured the time interval between 

the onset of the colour, and the first contact of the digital stylus with the writing surface 

(written naming latencies). Orthographic relationship between the picture and colour names 

was manipulated in the following way. All colour names were monosyllabic in Chinese and 

hence written as a single character, and all picture names were disyllabic hence consisting of 

two orthographic characters. The colour name either shared a radical with the first character 

of the object names, or did not. There is no any phonological or semantic relation between 

colour and object names. If written production latencies of the colour name are affected by 



orthographic overlap with the picture name, this would imply that participants involuntarily 

orthographically encoded not only the target colour, but also the object name. Hence, an 

orthographic priming effect would support a cascaded view of orthographic word production. 

Moreover, we manipulated the stimulus onset asynchrony (SOA) interval between picture 

and colour, by either displaying a coloured object (both dimensions are available 

simultaneously; SOA = 0 ms), or by first showing the object in black outlines for a very brief 

period (-300 ms, and -150 ms) before colouring it and hence making the target dimension 

available with a slight delay. SOA was manipulated in order to maximise our chances of 

finding evidence for cascadedness. The result shown in Table 1 suggest that colour naming 

was significantly faster in the orthographically related condition than the unrelated condition 

at SOA = -300 ms and SOA = -150 ms, but not at SOA = 0 ms. The presence of an 

orthographically based priming effect from the distractor object names onto written colour 

naming constitutes clear evidence that nontarget lexical nodes activate their corresponding 

orthographic representation. These findings suggest that activation flows in a cascaded 

manner within the written production system. Additionally, the results speak to how the time 

interval between processing of target and distractor dimensions affects and modulates the 

emergence of orthographic facilitation effects.  

 

Table1. Reaction times in ms and percentage of error in the different conditions 

                         Stimulus onset asynchrony (ms) 

 

 -300 -150 0 

Condition RT PE RE PE RE PE 

       

Related 812  1.3  835  4.8  845  3.9  

Unrelated 857  7.0  863  9.6  843  8.3  

Effect  +45*      +5.7  +28*     +4.8          -2  +4.4  

     

Note. RT = reaction time.  PE = mean error percentage. *p < .05.  
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