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Abstract: - In this paper, we examine the educational effectiveness and efficiency of on-line dictionaries for 
language learning by comparing two types of on-line dictionaries, a frame style and a pop-up style. We 
conducted an experiment in which the participants translated English sentences into Japanese by using a frame 
style dictionary and a pop-up style dictionary. We found clear evidence that the frame style dictionary is more 
effective than the pop-up in reading English for Japanese college students. An analysis of the data in the 
experiments indicated that the participants could read English sentences more accurately with the frame style 
dictionary than with a pop-up dictionary. That is to say, frame type on-line dictionaries will become a very 
powerful learning tool in e-Language Learning to enhance learners’ reading ability. 
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1   Introduction 
When we study a foreign language, we look up 
words in a dictionary. For Japanese language learners, 
it is an enormous burden to look up a word and find 
the meaning, because it requires several steps: 1) 
learners have to find out the radical or stroke 
numbers of the kanji in the target word in order to 
use a kanji dictionary, 2) they use a kanji dictionary 
to find out how to read the word, 3) they look up the 
word in a dictionary, such as a Japanese-English 
dictionary. In order to reduce learners’ burden in this 

complicated process, we developed a web site of 
learning texts with an on-line dictionary for a 
Japanese reading class in a college in the United 
States (Figure 1). The students used this web site 
quite often for doing their homework, and showed 
strong preferences for the on-line dictionary. We 
recognized that learning materials with an on-line 
dictionary on the web site dramatically motivated 
language learners and promoted their self-study [1]. 
      

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Japanese Text with Frame Style On-line Dictionary 
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Then, what type of on-line dictionary is the most 
effective and efficient? The purpose of this study is 
to find out the most powerful on-line dictionary for 
language learners by comparing two types of 
dictionaries, a frame style or a pop-up style. 
 
 
2   Experiment 
We conducted an experiment by using two tests. The 
participants translated assigned English sentences 
into Japanese by using two types of on-line 
dictionaries, a frame style and a pop-up style. Then, 
we analyzed the test results and examined the speed 
of participants’ translation and the accuracy of their 
performances. 
 
2.1   Participants 
Fifty-two Japanese college students whose majors 
are not English-related subjects such as English or 
English education participated in the experiment. We 
had chosen them so that the participants would not 
be influenced by any prior knowledge, because we 

used English test in the experiment. We randomly 
divided them into two groups, Group 1 and Group 2. 
Group 1 sat in the front half of the computer 
classroom and Group 2 sat in the back half of the 
room. The participants sat with enough room 
between them so that they couldn’t see other 
participants’ answers. 
 
2.2   Testing materials 
We prepared two tests, Test 1 and Test 2. Each test 
has ten English sentences including unfamiliar words 
for ordinary Japanese college students so that they 
have to use a dictionary to translate those sentences 
into Japanese. The purpose of this experiment was to 
see the effectiveness of on-line dictionaries. 
Therefore, we used quite simple sentence structures 
for the test sentences. We added two types of 
dictionaries to each test, a frame style dictionary and 
a pop-up style dictionary. From now on, we call 
them Test 1-frame, Test 1-pop, Test 2-frame, and 
Test 2-pop. Then, we uploaded these four tests onto 
our web server (Figure 2 and Figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               Figure 2 Test 1-frame 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               Figure 3 Test 1-pop 
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2.3   Procedures 
1) We distributed a handout about the experiment 
and also verbally explained about the experiment. 
2) Group 1 took Test 1-frame, and Group 2 took Test 
1-pop for twelve minutes. 
3) Group 1 took Test 2-pop, and Group 2 took Test 
2-frame for twelve minutes. 
4) The participants answered questionnaires (4 point 
scale) and wrote their comments by descriptive 
method. 
 
 
3   Results 
 
 

The average scores on Test 1-frame of Group 1 
and Test 1-pop of Group 2 were 17.73 and 18.50 out 
of 30 points, respectively. Group 2 marked a slightly 
better score than Group 1. A two-sample t-test didn’t 
show a significant difference in the scores in Test 1, 
which is to say that there was no difference in 
accuracy between the two groups when they use 
different types of on-line dictionaries (t = -.74; DF = 
50).  

The average speed of translating sentences 
(numbers of the questions that the participants 
answered) on Test 1-frame of Group 1 and Test 
1-pop of Group 2 were 7.19 and 8.26 out of 10 
questions, respectively (Table 1). Group 2 translated 
sentences faster than Group B. A two-sample t-test 
showed a significant difference in the speed in Test 1, 
which is to say that the participants could translate 
sentences faster with a pop-up dictionary than with a 
frame dictionary (t = -2.62; DF = 50). 

 
Table 1. Means of Test 1, speed 

Test – dic. type Mean SD N  
Test 1-frame 7.19 1.20 26  
Test 1-pop 8.26 1.73 26 * 

t = -1.33  *p < .05 
 

The average scores on Test 2-frame of Group 2 
and Test 2-pop of Group 1 were 21.73 and 18.92 out 
of 30 points, respectively (Table 2). Group 2 marked 
a considerably higher score than Group 1. A 
two-sample t-test showed a significant difference in 
the scores in Test 2 (t = -2.36; DF = 50).  

 
Table 2. Means of Test 2, scores 

Test – dic. type Mean SD N  
Test 2-frame 21.73 3.84 26 * 
Test 2-pop 18.92 4.80 26  

t = -2.36  *p < .05 
 

The average speed on Test 2-frame of Group 2 and 
Test 2-pop of Group 1 were 9.34 and 8.92 out of 10 

questions, respectively. Group 2 answered questions 
slightly faster than Group 1. A two-sample t-test 
didn’t show a significant difference in the speed in 
Test 2 (t = -1.33; DF = 50). 

We also analyzed the data within Groups. The 
average scores on Test 1-frame and Test 2-pop of 
Group A were 17.73 and 18.92 points out of 30, 
respectively. Test 2-pop marked slightly higher than 
Test 1-frame. A two-sample t-test didn’t show a 
significant difference (t = -1.01; DF = 50). 

The average speed on Test 1-frame and Test 2-pop 
of Group A were 7.19 and 8.92 out of 10 questions, 
respectively (Table 3). Test 2-pop marked higher 
than Test 1-frame. A two-sample t-test showed a 
significant difference (t = -5.20; DF = 50). 

 
Table 3. Means in Group A, speed 

Test – dic. type Mean SD N  
Test 1-frame 7.19 1.20 26  
Test 2-pop 8.92 1.20 26 * 

t = -5.20  *p < .05 
 

The average scores on Test 2-frame and Test 
1-pop of Group B were 21.73 and 18.50 out of 30 
points, respectively (Table 4). Test 2-frame marked 
considerably higher than Test 1-pop. A two-sample 
t-test showed a significant difference (t = -3.09; DF = 
50). 

 
Table 4. Means in Group B, scores 

Test – dic. type Mean SD N  
Test 2-frame 21.73 3.85 26 * 
Test 1-pop 18.50 3.79 26  

t = -5.20  *p < .05 
 

The average speed on Test 2-frame and Test 1-pop 
of Group B were 9.35 and 8.27. Test 2-frame marked 
higher than Test 1-pop (Table 5). A two-sample t-test 
showed a significant difference (t = -3.10; DF = 50). 

 
Table 5. Means in Group B, speed 

Test – dic. type Mean SD N  
Test 2-frame 9.35 1.08 26 * 
Test 1-pop 8.27 1.73 26  

t = -3.10  *p < .05 
 
The last analysis that we did was to compare the 

scores and speed between frame type dictionary and 
pop-up type dictionary in both groups and both tests. 
The average score of the total of Test 1-frame and 
Test 2-frame and the total of Test 1-pop and Test 
2-pop were 19.73 and 18.71, respectively. The frame 
type marked higher than the pop-up type. A 
two-sample test didn’t show a significant difference 
(t = -1.23; DF = 50). 
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The average speed of the total of Test 1-frame and 
Test 2-frame and the total of Test 1-pop and Test 
2-pop were 8.27 and 8.60, respectively. The pop-up 
type marked higher than the frame type. A 
two-sample test didn’t show a significant difference 
(t = 1.23; DF = 50). 

 
 

4   Analysis 
 
 

We put the above results in the following table 
(Table 6). 
 
 Table 6 Higher average and significant difference 

 score speed 

Test 1 pop-up pop-up 

Test 2 frame frame 

Group A pop-up pop-up 

Group B frame frame 

Test 1 and 2 
Group A and B frame pop-up 

         statistically significant difference 
 
The strong-lined boxes show a significant difference. 
The frame type marked three significant differences 
whereas the pop-up type showed only one significant 
difference. According to these results, we found that 
there were correlations between the speed and the 
score. When the speed was faster, the score was 
higher. However, when we combined all, Group A, 
Group B, Test 1, and Test 2, and divided them into 
two types, the frame and the pop-up, the frame type 
marked higher score than the pop-up type even 
though the pop-up marked higher in speed. 

This indicates that frame type on-line dictionaries 
are substantially effective for Japanese college 
students for learning English. 

Furthermore, the participants’ comments showed 
that they preferred a frame type dictionary (Table 7). 

 
Table 7 Numbers of participants in preference for the 
type of on-line dictionary 

Group frame pop-up 
Group A 16 8 
Group B 15 6 
 
 

5   Discussion 
 
 
There is a correlation between comprehension ability 

and vocabulary ability (Anderson & Freebody 1981, 
Koda 1989), and earlier research (Kawamura, 2000) 
reported that it is necessary to improve vocabulary 
ability to improve reading comprehension in L2 [2], 
[3], [4]. Laufer (1989) and Nation (2001) observed 
that learners whose vocabulary size enabled them to 
understand the meanings of 95% of the words in a 
text were successful in developing an adequate level 
of comprehension [5], [6]. Moreover, retention of 
new words is further determined by the way in which 
these words are processed, whereby deeper and more 
elaborate processing results in better word [7].  

As these earlier studies said, it is extremely 
important for learners to study new words in a proper 
method to enhance their reading comprehension 
ability. Though this is so, looking up words in a 
dictionary is one of the hardest and the most 
time-consuming activities for learners, especially for 
beginners. In order to reduce their burden and 
improve their reading comprehension ability, we 
think that it is essential to provide an on-line 
dictionary to learners. As we can know by seeing a 
new term “Blended Learning,” which has been used 
since the early 2000’s, a growing number of 
classrooms have experimented with combining 
face-to-face and online instruction. John R. Bourne, a 
professor of electrical and computer engineering at 
Franklin W. Olin College of Engineering, said that 
the 80 to 90 percent range of classes could sometime 
become hybrid (i.e., blended), and that more students 
choose to take online courses even if they live on 
campus (cited by J. R. Young, 2002) [8]. This 
implies that learners will use more on-line study 
materials in future, and on-line dictionary will be a 
necessary tool for them to read materials written in 
their target languages. 

Then, what type of dictionary is the most effective? 
Fry, S. (2007) said that pop-up dictionaries provided 
a helpful intervention for increasing middle -level 
learners’ reading comprehension in social studies [9]. 
In our study, the pop-up dictionary performed faster 
than the frame dictionary in terms of speed of 
looking up a word. However, the frame type 
dictionary marked higher score than the pop-up type. 
 
 
6. Conclusion 
 
 
In this study, we conducted an experiment to find out 
which type of dictionary was educationally more 
effective for Japanese college students to read 
English sentences, a frame type or a pop-up type. 
The results of this study show that both types of 
on-line dictionaries are effective in enhancing 
learner’s reading comprehension. The frame type 
dictionary marked higher score than the pop-up type, 
and the pop-up type dictionary marked fast 

6th WSEAS International Conference on E-ACTIVITIES, Tenerife, Spain, December 14-16, 2007     345



performance than the frame type dictionary.  
We would like to suggest that future researchers 

should conduct more than one experiment with a 
variety of tests including different languages to 
obtain more reliable results. 
Huang, H. pointed out that online extensive reading 
could provide more diverse usage and contexts to 
stabilize the vocabulary acquisition, a step further 
along the continuum of vocabulary learning (2007) 
[10]. And in the study by Abel, A. and et al. some 
participants expressed their wish for multimedia 
content in on-line dictionaries [11]. Considering all 
of these elements, and If we can create on-line 
materials with multimedia contents and an on-line 
dictionary in the future, e-learning will become a 
very powerful learning tool. 
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