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Abstract 

In this online experiment, the relationship between the memory of unrelated two-
character Chinese words is examined by reading and listening within a sample of 14 to 
22 years old teenagers with normal hearing. According to past researches, the patterns 
of auditory and visual memory are similar to each other. Moreover, some research 
suggest that auditory memory is better than visual memory. Thus, in order to find out 
whether the memorization of written and spoken Chinese characters can result in 
approximately the same accuracy, the experimenters carry out an experiment that 
testing the number of words in a word list correctly remembered by a sample of 
teenagers. However, the result suggests that in the same amount of time, average 
participants can remember a few more Chinese written words than the spoken words, 
which is within the expectation. 
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1. Introduction 

Researches show that visual and auditory memory can have different utility in different 
conditions. When testing 8 to 10 years old children and adults to comprehend visual, auditory, 
and audiovisual narrative texts, these modes of memories seem to be equally efficient 
(Wannagat, Waizenegger, and Nieding, 2017) [1]. Moreover, when participants are told to 
distinguish between the pictures and sounds they had seen or listened to 2 and 7 days before 
and those had not appeared during the study, the accuracies of auditory and visual memory are 
still very close (Gloede and Gregg, 2019) [2]. In another case that testing 7 to 8 years old 
developing children for four memory skills, memory score, sequencing score, memory span, 
and sequencing span, auditory modality is more efficient than visual modality (Pillai and 
Yathiraj, 2017) [3]. These researches have been successful in explaining the relationship 
between auditory and visual memory of things happening every day and the narrative texts. 
These researches revealed the auditory and visual memory ability of developing small children 
and adults. However, their concerns were not about visual and auditory memory of Chinese 
characters that are not in a whole passage but in a word list. In addition, this experiment 
specifically tested young adults aged between 14 and 22, which are not tested by the researches 
mentioned before. Because Chinese, comparing to English, is not that heavily tested in 
experiments; therefore, through the research, the experimenters could tell the memory of 
different material, written and spoken Chinese words.  

2. Goal and Hypothesis 

Past researches show the neural pathways of visual and auditory memory are similar (Plakke 
and Romanski, 2015) [4], and that auditory memory could be better in certain conditions. To 
test the memory of Chinese, a word list that has twenty unrelated two-character Chinese words 
that are in a basic level is built, which is certain that every participant can easily identify them 
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either by reading or listening. The work expected that in 2 minutes and 40 seconds, research 
participants who listen to an audio of the words in the word list read twice could correctly 
remember roughly the same number of words with participants who read the words list. The 
goal is to make clear that in Chinese, which kind of text is more likely to be remembered. 

3. Method 

Since online research was not stable due to the network, it was better to make the experiment 
short. Therefore, a list of twenty Chinese unrelated two-character words was designed. It is 
certain that words are easy and common so that participants can recognize them. 

Then, the experiment was divided into two parts. Each one of us then found a virtually equal 
number of male and female participants to conduct the experiment. The four experimenters 
were divided into two groups to conduct two parts of each experiment with participants that 
each of us found separately.  

33 participants are from 14-22 years old, in which 17 of them are male, and 16 of them are 
female. 7 participants are from 50-60 years old, in which 3 of them are male, and 4 of them are 
female.Those who are 14 to 22 were randomly selected from experimenters' classmates and 
friends. The participants from 50 to 60 were experimenter parents and relatives. 

The first group of participants read all 20 words in 2 minutes and 40 seconds, and the second 
group of them listened an audio file of 2 minutes and 40 seconds recording these words (the 
entire word list was read twice in the record. All the participants were invigilated to make sure 
they did not use any pen or paper. Due to the fact that offline experiment was not possible, video 
cameras were used during the online experiment. 

After that, the participants were allowed to write these words from memory regardless of the 
sequence. Then the experimenters recorded the number of correct words. 

Two days later, the groups were switched, which means, for instance, group one would then 
listen to the audio and vice versa. In addition, the sequence of the words was rearranged. This 
design would counterbalance the serial position effect because the new test would enhance the 
participants' memory of certain words if the sequence was not changed in two days. 

All the participants were tested from 17:00 to 23:00, and most of them were tested around 
21:00 to 23:00. Therefore, the effect of time on memory was largely eliminated. 

4. Result 

 
Figure 1. Number of correct words in experiment 1 
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Figure 1 shows that the average number of correct words in the first experiment for audio is 
14.2, and that of correct words for reading is 16.5.  

Figure 2 shows that, in the second experiment, the average number of correct words for audio 
is 15.9, and that for reading is 17.3.  

Overall, the average number of correct words for audio is 15.1, and that for reading is 16.9 as 
shown in Figure3.  

 

 
Figure 2. Number of correct words in experiment 2 

 

 
Figure 3. Number of correct words in two experiments 

 

Then the T-test was done to find out whether the result is significant. The p-value derived for 
the sample is .002732, which is at p<.05 level of significance. 

 

 
Figure 4. Visual memory. 

 

 
Figure 5. Auditory memory 
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In addition, the ANOVA was done to confirm the significance of the results further as shown in 
Figure 4 and Figure 5. There was a significant effect between reading written Chinese words 
and words remembered at the p<.05 level for the three conditions [F(2,18)=11.4,p<.001]. There 
was a significant effect between listening to spoken Chinese words and words remembered at 
the p<.05 level for the three conditions [F(2,18)=4.074,p=.0347]. 

5. Conclusion 

As stated before, this work expected that the number of words that participants, either listened 
or read the list, were correct of should be about the same. On the contrary, the result does not 
support the hypothesis. It demonstrates that on average, research participants who read the 
word list correctly remembered about 1.9 more words in the stages of the experiment. This 
result suggests that the mechanism of memorizing separate Chinese words in written or spoken 
form could be different from the memory of narrative passage, pictures, and sounds. Hence, the 
result is completely different from the three experiments cited in the introduction section. 

6. Limitations 

During and after the experiment, there were several limitations about the design.  

1. In the experiment, some participants wrote down words that sound very similar to the 
original words in the word list. For example, the Chinese word “Xing Xing”, which means planet 
in English, was mistaken for another word “Xing Xing”, which means orangutan, three times. As 
experimenters, it was hard to tell whether this incorrectness was due to the quality of audio, 
participants' perception of the words, or wrong in retrieving.  

2. After the experiment, there was some question as to whether anything happened during the 
two days interval reminds the participants of the words they read or heard. That can lead to a 
discrepancy. 

3. After the experiment, the results showed that some words in the word list can be related to 
the participants' living environment. For instance, the word “Shi Zhong”, which means clock, is 
very likely to be in the room of participants. 

4. The sample size was exceptionally small, so the result may not be conclusive. 

7. Future Expectations 

In future studies, the experiment can be improved by changing some words in the word list to 
make the words less likely to relate to the participants. Moreover, the design of the experiment 
can be refined. In the experiment, the participants were told to read the word list freely; to 
improve the experiment, experimenters could show the participants a slide that plays the word 
list at the same speed of the audio version of the word list. Other than that, it would be best to 
make all the participants completing the experiment all at the same time. 

In addition, to improve the experiment, future studies can add a new section, which is 
presenting the audio and written word list at the same time, which could explore how efficient 
is having two materials combined, as Ganesh and colleagues studied in 2016 [5]. 
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