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    The main purpose of the present experiment was to 
investigate how semantic relationships among a set of 
to-be-remembered (TBR) words influence the effects of 
background-color context. It was found that the items in recall 
were not clustered by the background colors against which they 
were presented at study (Isarida & Isarida, 2007), but by the 
very screen on which they were presented (Sakai, Isarida & 
Isarida, 2008). If the items presented against the same 
background color but on the different screens were clustered 
among each other, would the background color-dependent 
effects be facilitated or suppressed?  
  To examine this, the present experiment enhances the 
clustering of such items by inducing semantic relationships 
among the items. If the background color-dependent effect is 
facilitated, it will imply that the semantically related items are 
associated with their background colors. Otherwise, if the 
background color-dependent effect is eliminated, it will imply 
that the semantic relationships among items suppress the 
item-background color association.  
 
Method 

Participants. Nineteen undergraduates enrolled in 
Informatics and Engineering courses at Shizuoka University. 
They received extra course credits for participating. 

Material. A TBR list consisted of 30 words, which can be 
classified into two categories (birds and Japanese cities) of 15 
words. Each 15 words within the same category were assigned 
into 5 triads at random across participants. 

Background color. A pair of background colors was 
randomly selected from two pairs of background colors (light 
red and light green, or light yellow and light blue) with the 
restriction that half of the participants received light red and 
light green and the others received light yellow and light blue. 

Procedure. The participants individually participated a 
15-min session. The triads of the words were presented on a 
17-in. computer screen in black 72-point MS-Gothic fonts at a 
rate of 12 sec per triad (0.5 sec were inter-presentation interval). 
The triads from the same category were presented against the 
same background color. The presentation order of the 
background colors, and hence the categories, were randomized 
between participants. 

Participants intentionally studied the items, but were not 
required to remember the background colors. After the list 
presentation, a random three-digit number were presented in 

black against a neutral-grey background color for 30 sec. 
Participants were required to count back the number by 3's for 
30 sec, before the signal “???” was presented in black against 
either of the background colors presented at study. Then, 
participants started to recall the words orally in any order for 60 
sec. Following the test, participants completed an introspective 
questionnaire about their encoding and retrieval strategies.  
 
Results 

Same-context condition, in which the color presented at 
study and test was the same (M = 33.77, SD = 0.128), showed 
not significantly greater recall than different-context condition 
in which the colors presented at study and test were different (M 
= 36.84, SD = 0.109) [t < 1].  

The difference between the observed and expected values of 
screen repetitions, which are the number of times that two items 
presented on the same screen at study appear adjacently in a 
recall protocol, were not significant [t (18) = 1.99, p > .05]. On 
the other hand, that of color repetitions, which are the number of 
times that two items presented on the same color at study appear 
adjacently in a recall protocol, was significant [t (18) = 3.31, p 
< .05]. These results are shown in Figure 1. 
 
Discussion 

The present results showed: (1) the clustering by colors but 
not by screens, (2) no background color-dependent effect in 
recall. These results are exact reverse of previous results (Isarida 
& Isarida, 2007; Sakai, et al. 2008).  

The present results imply that semantic relationships among 
items overshadow the formation of the item-background color 
association or outshine the effect of background color cues (see 
Smith, 1994).  

 
Figure 1. Mean proportion of observed and expected values of context repetitions 

in free recall. 
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