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 Learner Interactions With and Affective Views of Gloss Presentations in CALL Reading 

 As a graduate assistant in a college-preparatory program in English as a second language, 

I was given the opportunity to develop and teach a content-based class in an online format. This 

was a great challenge for me because I had no experience doing so, and the ESL program had 

never had an online course. This meant that in addition to developing content, I had to devise a 

way to actually deliver that content to the students. 

 Because I wanted the language used in the readings to sound as authentic as possible, I 

decided to use glosses in the text that I wrote myself, such as introductions to the materials and 

instructions, and texts that I brought in from elsewhere, such as websites and video transcripts. 

Rather than give students a list of vocabulary and definitions before or after the readings, I 

thought that interactive glosses would better support the students’ reading comprehension. I had 

some specific ideas about how I wanted to present these glosses. First, I felt that which words are 

glossed should be readily apparent. Next, the glosses should be easily accessible to those 

students who wish to use them and effortlessly avoidable by those who do not, on a gloss-by-

gloss basis. Returning to the text after accessing the glosses should also be effortless. Finally, the 

glosses should not block the sentences containing the glossed words. 

 I felt that these specifications for glosses met my requirements as a teacher. Next, I 

wanted to know how students interacted with and felt about two ways of displaying glosses 

(described in the Instruments section) that fit these specifications. 

Background to Problem 

 Educators are generally expected to develop content, not delivery methods. This may be 

why research on CALL glossing has largely focused on the particular types of content that are 

most effective for comprehension and vocabulary learning (e.g., Al-Seghayer, 2001; Chun & 
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Plass, 1996; Gettys, Imhof, & Kautz, 2001; Sakar & Ercetin, 2005). The literature on the 

physical display of glosses is sparse, but it generally agrees with my pedagogical requirements, 

as listed above. Roby (1999) referred to the physical display of glosses as “gloss presentation” 

(p. 98) and I have adopted his terminology. Although Roby did not cite any evidence as to which 

gloss presentations are best, he suggested two possibilities: pop-up windows that do not cover 

the glossed portion of the text and a portion of the screen dedicated to glosses. Since 1999, when 

Roby wrote these suggestions, pop-up windows have generally become an annoyance to Internet 

users because they often contain advertisements that interfere with the task at hand. More 

importantly, most modern web browsers routinely block pop-up windows. Even if the user opts 

to allow pop-up windows, they must be closed later to avoid having them clutter the screen. 

Dedicating an area of the screen to glosses, on the other hand, seems like a reasonable 

suggestion. 

 Al-Seghayer (2003) made several recommendations for gloss presentations. First, glosses 

“should appear in an area that is separate from the text so that the text in question is not covered 

or replaced” (p. 2). He claimed that the best place for glosses is in a dedicated area of the screen, 

as in Roby's (1999) second suggestion. This area could either be next to the text being read or at 

the bottom of the screen. Second, Al-Seghayer stated that readers should be helped to find their 

places in texts after they consult glosses. To that end, he recommended displaying an alert after 

the reader is finished with a gloss that tells the reader where to return. Finally, Al-Seghayer stated 

that “making the defined words typographically distinguishable or visually salient within the text 

is expected to encourage users to check word meanings” (p. 4). 

Purpose 

 Based on the pedagogical motivation for this study, the main question that I explored was, 
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1. Which of two gloss presentations do learners like better? 

I also examined a few related questions: 

2. Which gloss presentation do learners feel helps them better understand texts? 

3. Using which gloss presentation do learners read more glosses? 

4. Using which gloss presentation do learners spend more time reading texts? 

5. How do individual differences like sex, native language, and time spent in an English-

speaking country interact with learner preferences for gloss presentations? 

 The relationships are not clear between comprehension and the number of glosses read 

and comprehension and the time spent reading glosses. However, learners may be more likely to 

understand a text containing unfamiliar words if they read the glosses and if they spend more 

time reading them. Thus, answering questions 3 and 4 may provide some insight into which 

gloss presentation better facilitates text comprehension. 

 Preferences for gloss presentations are possibly unrelated to comprehension and may 

instead be correlated with individual differences like sex and native language. Answering 

question 5 may provide insights for teachers as to which gloss presentation is better for the 

populations that they are teaching. 

Method and Procedure 

 All materials were uploaded to a website, except for a human subject consent form 

(Appendix A), which was e-mailed to each participant. Having the materials online allowed the 

participants to complete the requirements whenever and wherever was convenient, with the 

responses to questionnaires being submitted and the interaction with the glossed texts being 

tracked via the Internet. Each participant received the consent form and a link to the study 

website via e-mail and was compensated with a $5 gift card. The materials were presented in the 
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following order. First, a demographic and computer experience questionnaire (Appendix B) and 

reading instructions (Appendix C) were presented. Next was a review of the reading instructions, 

specific to first text gloss presentation (Appendix D), followed by the first reading text and 

comprehension questions (Appendix E or F). A review of the reading instructions, specific to 

second text gloss presentation (Appendix D) was followed by the second reading text and its 

comprehension questions (Appendix E or F). Last was an opinion questionnaire (Appendix G), 

followed by a screen that said “Thank you” and indicated that the participant had come to the 

end of task. 

 The reading texts, “Doppler” and “Eratosthenes” (see the Instruments section), were 

counterbalanced with the gloss presentations and presented to each participant in one of four 

possible orders: 

1. Doppler click, Eratosthenes hover (Condition A) 

2. Doppler hover, Eratosthenes click (Condition B) 

3. Eratosthenes hover, Doppler click (Condition C) 

4. Eratosthenes click, Doppler hover (Condition D) 

Participants 

In the ESL program in which I taught, most of the students had already been exposed to 

the hover gloss presentation because all students were required to take my course for several 

terms. Therefore, to find enough unexposed participants for my study, I focused the materials on 

the more general group of non-native speakers of English studying English for academic 

purposes. 

Most of the participants were recruited from the population of matriculated students at a 

state university in Hawaiʻi who were taking classes for English-language learners. Other 
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participants were undergraduate and graduate students at the same university and at a community 

college in southern California. All data were collected in September 2008. 

Although 75 participants submitted the first questionnaire, only 69 provided complete 

data sets. Demographic information about these 69 participants is shown in Tables 1–5. As Table 

1 shows, about two-thirds of the participants were female. 

Table 1 

Sex of Participants 

Sex Count (%) 

Male 22 (32) 

Female 47 (68) 

 

The participants spoke 15 native languages (Table 2), and 72% of them spoke Japanese, 

Mandarin Chinese, or Korean. 

Table 2 

Native Languages of Participants 

Native Language Count (%) 

Japanese 24 (35) 

Mandarin Chinese 14 (20) 

Korean 12 (17) 

Nepali 4 (6) 

Thai 3 (4) 

Indonesian 2 (3) 

Chinese (unspecified dialect) 2 (3) 
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Vietnamese 1 (1) 

Russian 1 (1) 

Portuguese 1 (1) 

Tamil 1 (1) 

Turkish 1 (1) 

Sinhalese 1 (1) 

Filipino (Visayan and Tagalog) 1 (1) 

Samoan 1 (1) 

 

All participants were between the ages of 18 and 49 (Table 3), and 93% of them were 

between the ages of 20 and 39. 

Table 3 

Ages of Participants 

Age (years) Count (%) 

18–19 2 (3) 

20–24 20 (29) 

25–29 24 (35) 

30–39 20 (29) 

40–49 3 (4) 

 

The participants’ time living in English-speaking countries varied (Table 4). 

Table 4 

Time Participants Had Lived in English-Speaking Countries 
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Time Count (%) 

< 6 months 20 (29) 

6–12 months 6 (9) 

1–2 years 9 (13) 

2–5 years 20 (29) 

> 5 years 13 (19) 

 

Most (93%) indicated that they were studying English for school, in addition to other 

reasons (Table 5). 

Table 5 

Participants’ Reasons for Studying English 

Reason Count (%) 

School 64 (93) 

Work 21 (30) 

Enjoyment 19 (28) 

Test preparation 10 (14) 

“Communication” 1 (1) 

“Seeking God” 1 (1) 

“Friends” 1 (1) 

Note. Text in double quotes was written in by participants. Percentages add up to more than 100% because 

participants could choose as many reasons as they liked. 

Most participants (64, or 93%) indicated that they were students at the time of filling out 

the questionnaire. Their majors were quite diverse, ranging from biology to travel industry 
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management to education. The greatest number of participants was in second language studies 

(16 participants, or 23%). Other majors with more than one participant were linguistics (5 

participants, or 7%), electrical engineering (4 participants, or 6%), computer science (3 

participants, or 4%), and educational technology, English language and literature, and 

communication (2 participants each, or 3% each). Most of the participants indicated that they had 

previously taken the TOEFL (64 participants, or 93%), and 54 participants provided a TOEFL 

score. Because the TOEFL has three versions, paper based, Internet based, and computer based 

(CBT), and each version uses a different scoring system, the scores were converted to a single 

system (using the chart provided by the Educational Testing Service, 2005) to be directly 

compared. After the conversion, the participants’ average score was about 235 points on the CBT 

scale. 

 In addition to questions soliciting demographic information, the participants also 

answered questions about their computer experience as part of the first questionnaire (Appendix 

B). This shed some light on their attitudes toward using computers to learn English: it asked how 

often they used computers; if they had taken online classes before, and if so, what classes; if they 

thought computer were useful for learning English and why or why not; and what difficulties 

they had using computers. 

The group was fairly homogeneous in terms of their computer usage: 64 (93%) of the 

participants indicated that they used computers every day, and the other 5 (7%) indicated that 

they used them more than once a week but less than every day. Twenty-six participants (38%) 

indicated that they had taken online classes before, and most of the 26 had taken an English class 

online; a breakdown of what classes they had taken is shown in Table 6. 

Table 6 
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Classes Participants Had Taken Online 

Class Count (%) 

English 17 (65) 

Language other than English 5 (19) 

Other 7 (27) 

Note. Percentages add up to more than 100% because participants were asked to choose all applicable classes. 

Most participants (63, or 91%) indicated that computers are useful for learning English. 

Some of the reasons they gave are shown in Table 7. 

Table 7 

Reasons Participants Felt Computers Were Useful for Learning English 

Category Typical comments 

Ability to work at 

one’s own pace 

“Computer will never get tired of repeating words again and again and 

again. Also, some program will allow learners to adjust the speed of 

conversation.” 

“Because one can study at his/her pace, when they wish to, from their 

home.” 

Saving time “they save a lot of time” 

“I don't have to waste time to go to institute . . .” 

Predominance of 

English on Internet 

 “Information circulated online is English, so it gives learners incentive 

to study English.” 

“Today most of contemporary information is available online and, as 

English is an international language, most of internet share information 

is in english.” 
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Availability of  

resources for 

English-language 

learning 

“because there are some home pages offer listening and writing 

practice.” 

“There are a lot of instructions for English beginners, such as ESL.” 

“We can use it for practicing listening, reading, and writing. There are a 

lot of online resources for English learners.” 

Availability of 

multimedia in 

English 

“there are more access to English by using internet or some other kind 

of activity, like listening radio, watching video in English, reading 

article in ENglish, and more.” 

“ It is easy to access English audio through the Internet (Podcasting or 

internet radio) than find English speakers in EFL context.” 

Ability to look up 

unknown words 

“Because it has all the information like dictonary, grammers rules and so 

on.” 

“Beacuse If I don't know understand something, I can google search 

online immediately. Not only I can check online dictionary, but also I 

can look wiki or other forum for its specific meaning and use so I can 

employ new words in my daily life or paper.” 

Potential for social 

interaction 

“Computers, especially www, allow us to communicate people from 

every part in the world, with less time delay. That is, it allows interactive 

communication.” 

“I think computers are useful for English learning because computers 

enable us to connect with others through writing emails and instant chat 

messages.” 
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Convenience of 

being able to use 

computer any time 

“Because you can use computer whenever you have time or feel like. It 

won't bother your schedule, and very convienent and fast!” 

“We can get other information related to the learn language and we can 

access any time we want to learn the language.” 

 

A minority of the participants (6, or 9%) indicated that computers are not useful for 

learning English. Their reasons are summarized in Table 8. 

Table 8 

Reasons Participants Felt Computers Were Not Useful for Learning English 

Category Typical comments 

Classroom interaction is 

important 

“I prefer learning via interaction.Computer is just an access 

for information.” 

Using computer too much may 

be bad for health 

“It's sometimes tiring to watch a computer screen for more 

than one hour. I like using computers, but I feel it's not 

healthy for my eyes.” 

Possibility of distraction due to 

entertaining computer uses 

“I can't concenturate on that for a long time because if I turn 

on the computer, I want to do other things more than study.” 

Preference for being able to 

write notes on paper 

“i prefer taking notes on margins of a  sheet of paper while 

reading.” 

 

The final question asked what difficulties the participants had using computers. The 

responses, which included problems both related and unrelated to language use, are summarized 

in Table 9. 
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Table 9 

Participants’ Difficulties Using Computers 

Category Typical comments 

Concerns about viruses  “security issue might be a problem. protecting computer 

from viruses, spywares etc. is so essential so i always put 

attention this in order to protect my computer. i do not click 

every button on windows or even not read spam emails... 

this makes me slower” 

“If I open some website, there is possibility of junk or 

getting virus.” 

Possibility of distraction due to 

entertaining computer uses 

“If my computer is connected to the internet, there are many 

interesting contents. Sometimes I forgot my study and I just 

focus on the Internet.” 

“It is usually hard to concentrate on the on-going learning 

activities. I have frequently diverted by other fun stuff 

available on my computer.” 

Overwhelming amount of 

information available 

“since there are millions of information you would see when 

you are looking for a certain information. sometimes it is 

difficult if it is reliable.” 

Technical problems “sometimes it freezes. Being forced log out.  Deleting 

important information by accidents.” 

“technical stuff like fixing disconnecting internet.” 

“Sometimes, it is hard for me to totally control it. I'm not 
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sure which cord should be where, which software I should 

install to watch the video clip online, and how to connect 

computers to projectors and so on.” 

Typing “When I use PC in the U.S., I feel difficult. Because 

keyboard is a little bit different order.” 

“I am learning typing, so it's new experience, and it's 

difficult to get down my thoughts without using handwriting 

because I am more used to handwriting.” 

Difficulty understanding 

technical terms 

“When my computer has problems, there are a lot of 

technical terms. I donnot understand what it says and donnot 

know how to solve it.” 

Lack/slowness of feedback and 

interaction 

“If we have question regarding the subject matter we need 

to mail the problem to the instructor. So sometimes it takes 

time. So we need to wait till we get a reply.” 

“Lack of peer/group interaction Lack of feedback” 

Fatigue “sometimes it is hard to sit in front of the computer  for a 

long time” 

“My eye is tired if I use a computer for a long time.” 

 

Instruments 

Glossed Texts 

 I used two texts excerpted from Wikipedia articles: one about Christian Doppler and one 

about Eratosthenes (included in full in Appendixes E and F). I chose these texts for two reasons. 
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First, my target audience may have heard of these scientists, but was not likely know many 

specific details. Second, the copyright on the texts allowed me to alter them and use them 

without any restriction beyond citing the source. 

 I did not make any lexical or grammatical changes to the texts. I did, however, add 

commas where I felt they were required, change the spelling to American standards, and delete 

headings. I also shortened the texts by selecting paragraphs from within the larger articles, but I 

did not delete any sentences or paragraphs within the selections. By making only these minor 

changes, I avoided simplifying the texts and attempted to preserve their continuity. 

 After I altered the texts, they had very similar counts and scores on readability measures 

(see Tables 10 and 11). I used the Google Docs (2008) word count feature to calculate these 

scores. 

Table 10 

Counts for Glossed Texts 

Counts Doppler Eratosthenes 

Words 524 527 

Characters (no spaces) 2578 2571 

Characters (with spaces) 3099 3090 

Paragraphs 5 7 

Sentences 28 27 

 

Table 11 
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Readability Scores for Glossed Texts 

Readability Doppler Eratosthenes 

Average sentences per paragraph 5.60  3.86 

Average words per sentence 18.71  19.52  

Average characters per word 4.92  4.88  

Flesch Reading Ease 52.87  48.49  

Flesch-Kincaid Grade Level 11.00  11.00 

Automated Readability Index 11.00 11.00 

 

Choice of Glossed Words 

 Because of my EAP audience, I used the Academic Word List (Coxhead, 2000) to choose 

the words to gloss. I assumed that the audience was already familiar with the first 2000 words of 

the General Service List (West, 1953). I used Cobb's (2007) VocabProfile web page to filter my 

words into pre-academic vocabulary, academic vocabulary, and off-list words. I glossed all of the 

academic vocabulary and some of the off-list words. I did not gloss off-list words if they were 

the names of people or places or if they were explicitly defined in the text itself. I also did not 

gloss the word mathematics although it was off-list because it was too elementary for my 

audience. (I did, however, gloss it in the example given in the instructions.) If a word appeared 

more than once in a text, I glossed it only the first time. I glossed short phrases (such as Tropic of 

Cancer) as complete phrases, not as individual words. I glossed 36 words and phrases in the 

Doppler text and 39 in the Eratosthenes text. 

Gloss Content 
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 The purpose of a gloss is to help the reader understand the word it annotates, so logically, 

the content of the gloss should be comprehensible to the reader. To increase the likelihood that 

my participants would understand the glosses, I used the following procedure. I initially checked 

the definitions of the words to be glossed in the Simple English Wiktionary. If they were not 

available there, I checked the English Language Wiktionary, and as a last resort, Wikipedia. 

When I found a definition, I did not use it verbatim. Instead, I adapted it to fit the context of the 

glossed word. Finally, I checked all of the gloss content using VocabProfile (Cobb, 2007). I 

rewrote the glosses to eliminate all Academic Word List and off-list words. 

Gloss Presentations 

 I glossed both of the texts in two different ways (yielding four web pages) using HTML 

and JavaScript. The presentations were based on the recommendations of Al-Seghayer (2003). 

He stated that readers should be helped to find their places in texts after they have consulted 

glosses. To that end, he recommended displaying an alert after the reader is finished with a gloss 

that tells the reader where to return. This was not possible for my gloss presentations because the 

users had no way to explicitly indicate when they were finished reading the glosses. He 

alternatively suggested that the glossed words change color after the glosses have been 

consulted, which was compatible with my presentations. I therefore made the glossed words 

green and set them to change to black when the glosses were consulted. The font style was 

constantly bold so that the users could find the words to consult again later. 

 The words that were not glossed were in a standard black font against a white 

background. The glossed words, in addition to their distinct color and boldness, were slightly 

offset from the surrounding words and punctuation. This is in accordance with Al-Seghayer, who 

stated that “making the defined words typographically distinguishable or visually salient within 
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the text is expected to encourage users to check word meaning” (p. 4). The glosses were 

accessible as many times as the users chose. 

 Click presentation. In Al-Seghayer’s (2003) study, the definitions were at the bottom of 

the screen. However, putting glosses there seems likely to interrupt the flow of reading because 

the user must look down to the bottom of the screen, then back up, finding the correct spot again. 

Therefore, to minimize this interruption in my own click presentation, I put the glosses to the left 

of the text, as close as possible to the line where the glossed word appeared. 

 In the click presentation, users clicked on the glossed words to reveal the glosses in the 

left margin of the page. When the user clicked on a different word, the visible gloss disappeared 

and was replaced by the new one. To the extent possible, the glosses appeared directly left of the 

line in which the glossed words appeared. (See Figure 1.) 

Figure 1. Screenshot of click gloss presentation. Mouse cursor, which can be seen on screen but not in 

image, has just clicked source. 
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 Hover presentation. To my knowledge, no research has examined glosses that appear 

when the mouse cursor hovers over a word and disappear when the mouse moves or clicks. This 

may be due to the relative newness of the technology. I believe that this gloss presentation is 

useful because it allows the reader to keep his or her place in the text without obscuring the text 

itself. As with the click presentation described above, the reader's eyes do not have to move far 

from the glossed word and its context to read the gloss. 

 In the hover presentation, users let the mouse hover over a glossed word to reveal the 

gloss in a JavaScript box that popped up below and to the right of the glossed word. So that the 

glosses would not pop up by accident, I set a delay of 200 ms. If the glossed word was near the 

right side of the screen, the gloss box moved to the left so that it could be viewed completely. 

Moving the mouse off of the glossed word or clicking made the gloss disappear. (See Figure 2.) 

Figure 2. Screenshot of hover gloss presentation. Mouse cursor, which can be seen on screen but not in 

image, is on source. 
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Comprehension Tests 

 Three native English speakers independently read the two texts and made lists of the 

important points. All three of the lists agreed on three points for both of the texts, so I wrote three 

comprehension questions for each text based on the points. The questions were included to 

encourage the participants to read the texts with the intention to understand them; I did not use 

the questions to distinguish between the participants' comprehension levels. 

User Tracking 

 I used a website called ClickTale™ (2007) to record the participants' interactions with the 

glossed texts. This site provided code to insert into the HMTL pages that enabled ClickTale™ to 

record the user interactions with the pages. ClickTale™ was used to count mouse clicks and to 

determine which hovers were accessed. The recorded data were accessed online through the 

ClickTale™ website. Because I only wanted these data for the glossed text pages, I included the 

ClickTale™ code only on the two text pages, “Doppler” and “Eratosthenes”. 

Questionnaire Data 

 I used the Generic HTML Form Processor developed by Göritz and Birnbaum (2005) to 

send the questionnaire and comprehension question data entered by the participants to a database 

on a server that I accessed via the Internet. 

Results 

 The results for each research question are given below. For Tables 19–37, the Pearson 

chi-square was calculated. Unless specifically mentioned, the relationships are not statistically 

significant at an alpha level of .05.  

Which Gloss Presentation Do Learners Like Better? 

 Based on their answers to the questionnaire, 26 participants (38%) preferred the click 
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presentation, 22 (32%) preferred the hover presentation, and 21 (30%) liked both equally. Those 

who preferred the click presentation gave reasons that included positive impressions of the click 

presentation and negative impressions of the hover presentation, summarized in Tables 12 and 

13. 

Table 12 

Reasons Participants Preferred Click Presentation: Positive Impressions of Click Presentation 

Category Typical comments 

Separate display area “Doesn't distract reading by hiding text.” 

“It appear on a side of the main text which is not interfere the 

reading.” 

Immediate display
a
 “It is much quicher than hovering.” 

“you don't have to wait” 

Familiarity with 

clicking 

“when i cliked the word, I feel good that i was done well and The 

clicking ACTION made me feel clearly.” 

“because you usually click on it if you want to select something” 

Ease of review “And after clicking the meaning of that word is be there, and I can 

look back to it at any time.” 

“because the definitions stayed on the screen, which helped me to 

review.” 

Ease of remembering “It was easy to remember. Hovering was easy to forget to me.” 

“the meaning will be memoried more deeply when it is dispear aside 

of the artical.” 

aThe hover glosses were delayed by 200 ms, as described in the Instruments section, while the click glosses were 

displayed immediately. 
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Table 13 

Reasons Participants Preferred Click Presentation: Negative Impressions of Hover Presentation 

Category Typical comments 

Unintended pop-ups “Because sometimes I put mouse on these words in accident, they 

turn to be black automatically so it is little difficult to find out 

words.” 

“I would like to move mouse cursor to trace reading(or eyes), so 

Hovering is not rather bothering me.” 

Font size
a
 “In hovering, the letters were too small.” 

aAlthough the font sizes were specified as the same in the hover and click presentations in the HTML code, different 

browsers and operating systems may have displayed them differently. Another possibility is that although the actual 

text size was the same, it seemed smaller because it was inside a box. 

Similarly, those who preferred the hover presentation gave reasons that included positive 

impressions of the hover presentation and negative impressions of the click presentation, 

summarized in Tables 14 and 15. 

Table 14 

Reasons Participants Preferred Hover Presentation: Positive Impressions of Hover Presentation 

Category Typical comments 

Proximity of glosses 

to text 

“explanation appear right under the word, so i did not have to move 

my eye sight that much.” 

“Because I did not have to move my attention from the reading. So, it 

was easier for me to focus on what I am reading without interruption.” 

Ease of use “Easier. Don't have to click.” 
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“It is very comfortable.” 

Novelty “Hovering is dynamic.” 

 

Table 15 

Reasons Participants Preferred Hover Presentation: Negative Impressions of Click Presentation 

Category Typical comments 

Distraction “I lost the track when I was using clicking method because I had to 

look at the left side of the text every time I clicked a word.” 

“Because if you use clicking, you have to look outside of the texts and 

that was kind of distracting.” 

Speed “You'll spend more time clicking on the word.” 

 

The comments of those participants who liked both presentations equally are summarized 

in Table 16. 

Table 16 

Reasons Participants Liked Both Presentations Equally 

Category Typical comments 

Both ways were helpful “Both ways showed meaning.  It is same.” 

Neither way was helpful “i usually guess the meaning of the essay rather than look up the 

words.” 

 

Which Gloss Presentation Do Learners Feel Helps Them Better Comprehend a Text? 

 Overall, 33 participants (48%) thought that the click presentation better helped them 
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comprehend the text, 33 (48%) felt that the hover presentation was better, and 3 (4%) thought 

that both were equally helpful. Interestingly, the participants’ responses to the question about 

comprehension were often different from those they gave to the preference question: 26 

participants (38%) answered this question differently. A breakdown of the differences is shown in 

Table 17. 

Table 17 

Breakdown of Participants Who Made Different Choices of Gloss Presentations for Preference 

and Comprehension (n = 26) 

Preferred presentation Choice of presentation for comprehension 

Click: 4 Hover: 2 

Both: 2 

Hover: 2 Click: 2 

Both: 0 

Both: 20 Click: 9 

Hover: 11 

 

In addition to the reasons listed above of separate display area, immediate display, 

familiarity with clicking, unintended pop-ups, and font size, participants gave the reasons 

summarized in Table 18 for choosing the click presentation. 

Table 18 

Reasons Participants Chose Click Presentation as Better for Comprehension 

Category Typical comments 

Unfamiliarity with hovering “hovering is somewhat new to me.” 
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Autonomy “you could chooose to read it or not. Depand on myself.” 

Feeling of action “I guess because clicking is an action and helps me understand 

that I'm just reading the definitions, not the text.” 

“Clicking is troublesome for me to do so that I will just not to 

click it and guess the meaning by my own.And it helps me 

improve my vocabulary.” 

 

Those who preferred the hover presentation did not give any reasons different from those 

listed above. The reasons they gave fit into the categories of proximity of glosses to text, ease of 

use, and speed.  

Using Which Gloss Presentation Do Learners Read More Glosses? 

 I counted the number of glosses that were accessed by each participant in each condition. 

If a participant accessed a particular gloss more than once, I counted it only once. The averages 

over all participants (N = 69) and within each condition (A: n = 14; B: n = 18; C: n = 19; D: n = 

18) are shown in Table 19. No clear relationship can be seen between the number of glosses 

accessed and the conditions. 

Table 19 

Average Number of Glosses Accessed in Each Condition for Click and Hover Presentations 

 Click Hover 

All 6.4 7.2 

A (Doppler click, Eratosthenes hover) 4.6 7.3 



Gloss Presentations in CALL Reading    26 

B (Doppler hover, Eratosthenes click) 9.1 9.1 

C (Eratosthenes hover, Doppler click) 3.7 7.9 

D (Eratosthenes click, Doppler hover) 8.0 4.4 

 

 The participants were divided into two groups based on whether the Doppler or 

Eratosthenes text was shown first, and the average numbers of glosses accessed were calculated 

(Table 20). Those who saw the Eratosthenes text first tended to access fewer glosses in the 

Doppler text than the group did on average, while those who saw the Doppler text first tended to 

access more glosses than average in the Doppler text. 

Table 20 

Average Number of Glosses Accessed in Each Text by Text Order 

 Eratosthenes Doppler 

All 8.1 5.5 

Doppler first (A & B) 8.3 7.1 

Eratosthenes first (C & D) 7.9 4.1 

  

 The participants were divided into two groups based on whether the click or hover 

presentation was shown first, and the average numbers of glosses accessed were calculated 

(Table 21). Those who saw the click presentation first tended to access fewer glosses in the hover 

condition than the group did on average, while those who saw the hover condition first tended to 

access more glosses than average in the hover condition. 

Table 21 

Average Number of Glosses Accessed in Each Text by Gloss Presentation Order 
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 Click Hover 

All 6.4 7.2 

Click first (A & D) 6.5 5.7 

Hover first (B & C) 6.3 8.5 

 

Using Which Gloss Presentation Do Learners Spend More Time Reading Texts? 

 The times that the participants spent reading the glosses in the two presentations cannot 

be compared; this is because a clicked gloss stayed on the screen until another gloss was clicked, 

regardless of whether the reader continued to focus on it. However, the times that the participants 

spent reading the texts can be compared, under the assumption that when the page is open, the 

text on it is being read. The average times that the participants in each condition (A–D) spent 

reading the texts are shown in Table 22. No clear relationship can be seen between the time spent 

accessing each page and the conditions. 

Table 22 

Average Page Access Time by Condition (min:s) 

 Click Hover 

All 5:20 5:23 

A (Doppler click, Eratosthenes hover) 3:55 4:15 

B (Doppler hover, Eratosthenes click) 6:27 6:11 

C (Eratosthenes hover, Doppler click) 3:47 5:35 

D (Eratosthenes click, Doppler hover) 6:57 5:15 
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In the same way as described above, the participants were divided into two groups based 

on which text was presented first, and the average times they spent accessing each page are 

shown in Table 23. All participants tended to spend more time on the Eratosthenes text. On 

average, those who saw the Doppler text first spent only 17 s more on the Eratosthenes text than 

on the Doppler text, while those who saw the Eratosthenes text first spent an average of 1 minute 

45 s more on the Eratosthenes text than on the Doppler text. 

Table 23 

Average Page Access Time by Text Order (min:s) 

 Eratosthenes Doppler 

All 5:54 4:49 

Doppler first (A & B) 5:29 5:12 

Eratosthenes first (C & D) 6:15 4:30 

  

The participants were similarly divided into two groups based on which gloss 

presentation came first, and the average times they spent accessing each page are shown in Table 

24. On average, participants spent more time accessing the text in whichever presentation they 

saw first. 

Table 24 

Average Page Access Time by Gloss Presentation Order (min:s) 

 Click Hover 

All 5:20 5:23 

Click first (A & D) 5:37 4:49 
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Hover first (B & C) 5:05 5:52 

 

How do Individual Differences Like Sex, Native Language, and Time Spent in English-Speaking 

Country Interact With Learner Preferences for Gloss Presentations? 

 The individual differences that I looked at were sex, age, native language, time spent 

living in an English-speaking country, experience taking online classes, and TOEFL score. I did 

not look at the participants’ major fields because only one field (second language studies) was 

represented by more than five participants. 

Note that in the tables in this section, the percentages are given as percentages of the 

number of participants in the column, not as a percentage of the total number of participants. I 

comment on a given result if the difference between the choices of click and hover are 10% or 

more. Because a choice of “both” indicates no clear preference, its meaning is very open to 

interpretation, and I reserve my comments on it for the Discussion section. 

Sex. About two-thirds of the participants were female: 47 were female, and 22 were male. 

As shown in Table 25, approximately equal numbers of female participants preferred the click 

and hover presentations. More male participants preferred the click to the hover presentation. 

Table 25 

Gloss Presentation Preference by Sex 

 Male (%) Female (%) 

Click 10 (46) 16 (34) 

Hover 7 (32) 15 (32) 

Both 5 (23) 16 (34) 

Total 22 (100) 47 (100) 
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When it came to better understanding the texts, more male participants chose the click 

than the hover presentation, while the female participants were more evenly split in terms of the 

percentages of them that chose each presentation (Table 26). 

Table 26 

Opinions on Gloss Presentation Usefulness for Understanding by Sex 

 Male (%) Female (%) 

Click 13 (59) 20 (43) 

Hover 9 (41) 24 (51) 

Both 0 (0) 3 (6) 

Total 22 (100) 47 (100) 

 

 Age. The participants were asked to give their ages as within the following ranges: under 

18, 18 to 19, 20 to 24, 25 to 29, 30 to 39, 40 to 49, and 50 or above. No participants were in the 

first or last range, only 2 participants were 18 to 19 years old, and only 3 participants were 40 to 

49 years old. Therefore, I combined some of the age groups to get three groups, 18 to 24, 25 to 

29, and 30 to 49, with approximately equal numbers of participants in each (22, 24, and 23). 

 The participants in the age range of 18 to 24 had similar preferences to those in the range 

of 30 to 49. Those in the range of 25 to 29 were similar to those in the other age ranges in their 

preferences for the click presentation, but different in their preferences for the hover 

presentation. That is, more of the 25- to 29-year-olds preferred the click to the hover 

presentation. These relationships are shown numerically in Table 27. 

Table 27 
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Gloss Presentation Preference by Age Range 

 Age range 

18 to 24 (%) 25 to 29 (%) 30 to 49 (%) 

Click 8 (36) 9 (38) 9 (39) 

Hover 9 (41) 4 (17) 10 (43) 

Both 5 (23) 11 (46) 4 (17) 

Total 22 (100) 24 (100) 23 (100) 

 

 For helping them better understand the texts, in the youngest range (18 to 24), most of the 

participants chose the click presentation, while in the oldest range (30 to 49), most of the 

participants chose the hover presentation. In the middle range (25 to 29), the participants were 

nearly equally split (Table 28). 

Table 28 

Opinions on Gloss Presentation Usefulness for Understanding by Age Range 

 Age range 

18 to 24 (%) 25 to 29 (%) 30 to 49 (%) 

Click 13 (59) 11 (46) 9 (39) 

Hover 8 (36) 12 (50) 13 (57) 

Both 1 (5) 1 (4) 1 (4) 

Total 22 (100) 24 (100) 23 (100) 

 

 Native language. Only three native languages, Japanese, Mandarin Chinese, and Korean, 

were well represented by participants, with 24, 14, and 12 participants each. The other native 
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languages were represented by 4 or fewer participants each, so they were excluded from the 

analysis. 

 The native speakers of Korean showed the largest differences from the other groups. 

Most of them preferred the click presentation, while the native speakers of Japanese and 

Mandarin did not show such clear tendencies (Table 29). 

Table 29 

Gloss Presentation Preference by Native Language 

 Japanese (%) Mandarin (%) Korean (%) 

Click 7 (29) 4 (29) 8 (67) 

Hover 8 (33) 3 (21) 3 (25) 

Both 9 (38) 7 (50) 1 (8) 

Total 24 (100) 14 (100) 12 (100) 

 

 The pattern is quite different when we look at which presentation the participants felt 

helped them better understand the texts (Table 30). In this case, the native speakers of Japanese 

answered differently than the other groups. More of the Japanese speakers chose the hover 

presentation, whereas more of the Mandarin and Korean speakers chose the click presentation. 

Table 30 

Opinions on Gloss Presentation Usefulness for Understanding by Native Language 

 Japanese (%) Mandarin (%) Korean (%) 

Click 8 (33) 8 (57) 8 (67) 

Hover 15 (63) 5 (36) 4 (33) 

Both 1 (4) 1 (7) 0 (0) 
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Total 24 (100) 14 (100) 12 (100) 

 

Time spent living in an English-speaking country. The participants indicated their length 

of stay in the US or another English-speaking country as within one of five ranges: 0 to 6 

months, 6 to 12 months, 1 to 2 years, 2 to 5 years, and 5 years or more. Because so few 

participants chose 6 to 12 months and 1 to 2 years, I have combined these two categories into 6 

months to 2 years for analysis. 

The participants in the two categories indicating the shortest stay in an English-speaking 

country, 0 to 6 months and 6 months to 2 years, showed a preference for the click presentation 

(Table 31). 

Table 31 

Gloss Presentation Preference by Time Spent Living in English-Speaking Country 

 Time spent in English-speaking country 

0 to 6 

months (%) 

6 months to 

2 years (%) 

2 to 5 

years (%) 

5 years or 

more (%) 

Click 11 (52) 7 (47) 5 (25) 3 (38) 

Hover 5 (23) 5 (33) 6 (30) 6 (32) 

Both 5 (23) 3 (20) 9 (45) 4 (40) 

Total 21 (100) 15 (100) 20 (100) 13 (100) 

 

 As shown in Table 32, most of the participants who had lived in an English-speaking 

country the shortest amount of time chose the click presentation as better for helping them 

understand the texts, whereas most of the participants who had lived in such a country the 
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longest chose the hover presentation. 

Table 32 

Opinions on Gloss Presentation Usefulness for Understanding by Time Spent Living in English-

Speaking Country 

 Time spent in English-speaking country 

0 to 6 

months (%) 

6 months to 

2 years (%) 

2 to 5 

years (%) 

5 years or 

more (%) 

Click 14 (67) 7 (47) 10 (50) 2 (15) 

Hover 6 (29) 7 (47) 9 (45) 11 (85) 

Both 1 (4) 1 (7) 1 (5) 0 (0) 

Total 21 (100) 15 (100) 20 (100) 13 (100) 

 

 The significance of the result in Table 32 cannot be reliably determined because of the 

many sparse cells. Therefore, I eliminated the “both” row, yielding the section of Table 32 

outlined in bold, and checked the significance. Note that this resulting table has only one cell 

with a count of less than 5 and that all of the expected values are greater than 5. The Pearson’s 

chi-square is 9.48 for the two-way table with 3 degrees of freedom and a p-value of .024, which 

is well below the chosen significance level of .05. 

To further check the significance of the pattern seen above, I combined the two middle 

groups, which are both split almost 50/50 between the two gloss presentations (Table 33). The 

Pearson’s chi-square is 9.46 for the table with 2 degrees of freedom and a p-value of .009, 

making the result clearly significant. 

Table 33 
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Opinions on Gloss Presentation Usefulness for Understanding by Time Spent Living in English-

Speaking Country, Middle Groups Combined, “Both” Option Eliminated 

 Time spent in English-speaking country 

0 to 6 months (%) 6 months to 5 years (%) 5 years or more (%) 

Click 14 (70) 17 (52) 2 (15) 

Hover 6 (30) 16 (48) 11 (85) 

Total 20 (100) 33 (100) 13 (100) 

 

Experience taking online classes. One participant did not answer the question of whether 

he or she had taken a class online, so only 68 cases are included in this analysis. 

As shown in Table 34, more participants who had experience with online classes 

preferred the click over the hover presentation. 

Table 34 

Gloss Presentation Preference by Experience with Online Classes 

 Experience (%) No experience (%) 

Click 11 (42) 15 (36) 

Hover 7 (27) 15 (36) 

Both 8 (31) 12 (29) 

Total 26 (100) 42 (100) 

 

No clear relationship can be seen between the participants’ experience (or lack of 

experience) with online classes and their opinions of the usefulness of the gloss presentations for 

understanding the texts (Table 35). 
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Table 35 

Opinions on Gloss Presentation Usefulness for Understanding by Experience with Online 

Classes 

 Experience (%) No experience (%) 

Click 13 (50) 20 (48) 

Hover 11 (42) 21 (50) 

Both 2 (8) 1 (2) 

Total 26 (100) 42 (100) 

 

TOEFL score. TOEFL scores were reported by 54 participants, and the scores were 

converted to CBT scores as described in the Participants section so that they could be compared. 

The converted scores ranged from a minimum of 183 to a maximum of 293, with a mean of 

about 241 and a standard deviation of about 28. To determine whether the scores were related to 

the participants’ preferences for the gloss presentations, I divided the participants into three 

groups; the participants with TOEFL scores less than 0.5 standard deviations above or below the 

mean were in the middle group (scores of 227 to 255), and those outside this group made up the 

top (255 to 293) and bottom (183 to 226) groups. 

As shown in Table 36, no clear pattern emerged from the participants’ preferences for the 

gloss presentations. 

Table 36 

Gloss Presentation Preference by TOEFL Score Group 

 183 to 226 (%) 227 to 255 (%) 255 to 293 (%) 

Click 6 (35) 7 (44) 7 (33) 
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Hover 5 (29) 6 (38) 7 (33) 

Both 6 (35) 3 (19) 7 (33) 

Total 17 (100) 16 (100) 21 (100) 

 

 A tendency can be seen in the participants’ opinions on the usefulness of the gloss 

presentations for their understanding of the texts. Most of the participants with the lowest 

TOEFL scores preferred the click presentation, while most of the participants with the highest 

TOEFL scores preferred the hover presentation (Table 37). 

Table 37 

Opinions on Gloss Presentation Usefulness for Understanding by TOEFL Score Group 

 183 to 226 (%) 227 to 255 (%) 255 to 293 (%) 

Click 10 (59) 8 (50) 7 (33) 

Hover 6 (35) 7 (44) 13 (62) 

Both 1 (6) 1 (6) 1 (5) 

Total 17 (100) 16 (100) 21 (100) 

 

Discussion 

 The results of the first four research questions are summarized in Table 38. Note that 

while only 70% of the participants claimed a preference for one gloss presentation over the other, 

96% of them chose one that helped them better understand the texts. This is interesting because if 

a group such as my participants were to take a class together, 64 to 68% of them would like 

whichever gloss presentation was used, but only 52% of them would think that it was the better 

choice for their understanding. The number of glosses that they would read would be 
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approximately the same whichever presentation was chosen, and the time they would spend 

reading the texts would not differ. 

Table 38 

Summary of Results of First Four Research Questions 

 Like (%) Understand (%) # of glosses read Text reading time (min:s) 

Click 26 (38) 33 (48) 6.4 5:20 

Hover 22 (32) 33 (48) 7.2 5:23 

Both 21 (30) 3 (4)  

 

 The relationships obtained between the texts (Doppler and Eratosthenes) and the time that 

the participants spend reading them and the number of glosses they accessed indicate that the 

Eratosthenes text may have been more difficult than the Doppler text for these participants. This 

could be because the subject of the Eratosthenes text was much older than that of the Doppler 

text, and it indicates that having well-matched readability scores is not necessarily a good 

indicator that texts are equally difficult for English-language learners to read. For future studies, 

texts should be matched using further criteria. 

Only one of the results that compared participant characteristics to choice of gloss 

presentation was statistically significant, which is interesting in itself. Sex, age, native language, 

experience taking online classes, and TOEFL scores did not show strong relationships with 

preference for the gloss presentations or choice of the presentations for better comprehension of 

the texts. 

The significant relationship was that between the length of time the participants had spent 
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in English-speaking countries and the gloss presentation they felt better helped them understand 

the texts. I offer a reason for this that remains to be tested: more proficient speakers of English 

may prefer the hover presentation. My logic is as follows: Less proficient language users need to 

look at more glosses and spend more time looking at each gloss than more proficient users. 

Keeping the mouse steady over one word for a relatively long time might be more difficult than 

clicking on the word. On the other hand, more proficient language users might find it very 

convenient to quickly glance at a gloss without the extra effort of clicking and shifting the gaze. I 

did not directly test the English proficiency of the participants in my study, but those who had 

lived in an English-speaking country for the longest period of time were likely to be the most 

proficient users of English, while those who had arrived more recently were likely to be the least 

proficient. One might assume that the reported TOEFL scores would also be an indicator of this 

relationship, and the scores do exhibit the same trend as the length of stay, although the result is 

not significant (Table 37). However, the TOEFL scores might be a less reliable indicator of the 

participants’ English proficiency than the time they had spent in an English-speaking country 

because the participants may have last taken the TOEFL before coming to the US. Especially for 

the participants who had spent the longest time in an English-speaking country, the TOEFL 

scores may not be reliable indicators of their English proficiency at the time of their 

participation. A future study should use a better indicator of proficiency to check this. Comparing 

the results of non-native speakers at various proficiency levels to those of native speakers might 

reveal similarities in gloss presentation preferences between highly proficient non-native 

speakers and native speakers. 

Conclusions 

 One way to interpret the results is that either gloss presentation is equally useful to 
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English-language learners. Another way is to consider the results in more detail; although most 

of them were not significant, they can still be used to show general trends. By using these trends 

and knowledge of the personal characteristics of the students in a class, teachers may be able to 

choose the more appropriate gloss presentation for the class. Whenever the results reported 

above showed a 10% or larger difference between the click and hover presentations, I make 

recommendations, as shown in Table 39. The results of the participants’ preferences and opinions 

on which gloss presentation was better for their understanding conveniently do not contradict in 

any of the cases. 

Table 39 

Summary of Recommendations for Gloss Presentation Choice Based on Student Characteristics 

 Click Hover 

Sex Male  

Age 18 to 24  

25 to 29  

 30+ 

Native 

language 

 Japanese 

Korean  

Mandarin  

Time in 

English-

speaking 

country 

0 to 6 months*  

6 months to 2 

years 

 

 5+ years* 

Online Experience  
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class 

TOEFL 

score 

183 to 226  

 255 to 293 

Note. Statistically significant results are marked with asterisks. 

Limitations 

 This study relied heavily on technology, and some limitations stemmed from that 

reliance. First, while I only recruited participants from courses in English as a second language 

and populations related to language study, all communication was via the Internet, so I had no 

way of confirming that any of the participants were in fact second-language speakers. Some 

participants could have submitted their information multiple times by e-mailing me from 

different e-mail addresses, and participants could have worked with others, including native 

English speakers, when they submitted their information. However, to the best of my knowledge, 

all of the participants were non-native speakers of English and answered the questions honestly. 

Second, as evidenced in some of the participants’ comments, the display of the texts was not 

uniform across browsers and operating systems. While I made every effort to ensure uniformity 

by validating my HTML code and testing the pages on various displays, the hover presentation in 

particular did not display uniformly. This may have affected the results, so I recommend that 

future studies find something that displays more uniformly than the JavaScript hovers that I used. 

One way to address this would be to change the hover presentation so that it is more comparable 

to the click presentation: it could be altered such that glosses appear in the margin upon 

hovering, just as in the click presentation. This would also address the comments of some 

participants who wrote that they liked having the glosses in a separate part of the screen from the 

main text. Third, because the study required participation entirely over the Internet, those who 

wanted to participate and managed to submit complete data were already familiar with 
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computers (as further evidenced by their responses to the question, “How often do you use 

computers?”) and had probably used them before to aid their language learning. 

 Two other limitations of this study were unrelated to the technology used. First, the 

participants saw only one text that used each gloss presentation and were asked to make quick 

judgments about them. A future study could ask for the opinions of participants who have used 

both presentations over a longer period of time, such as a semester-long course. Another 

limitation is that 20 chi-square tests were performed. Because of this, the Bonferroni adjustment 

should be made to the original alpha level of .05, yielding 0.0025. Using this conservative value, 

none of the results are statistically significant. Thus, further studies are needed to confirm them. 
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Appendix A 

Generic e-mail consent form 

Aloha! 

Thank you for your interest in participating in my research. The next step is to read the 

agreement below. If you agree, please use Firefox or Internet Explorer (Safari will NOT work!) 

and go to [website] 

This website is only for you! So please do not send the link to your friends. If you know other 

people who would like to participate, please ask them to email me.  

When you are finished, you will see a screen that says, "Thank you!" 

I will send your gift card after you visit the site. I can give you your choice of $5 to Starbucks, 

Jamba Juice, or Amazon.com! 

Please tell me 

1) Your choice of gift card: Starbucks, Jamba Juice, or Amazon.com 

2) Your mailing address (for Starbucks or Jamba Juice only; Amazon.com cards are sent via 

email) 

I will delete your mailing address after I send you your card. 

Thank you very much for your participation! The last day is October 1. 

Agreement to participate in research  

Investigator: Elizabeth (Betsy) Lavolette 

Faculty Supervisor: Dr. Thom Hudson 

Department of Second Language Studies 

570 Moore Hall, University of Hawaiʻi at Mānoa 
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1890 East-West Road, Honolulu, HI 96822 

Phone: (808) 956-8610 

Purpose of this research 

This study investigates how learners of English as a second language interact with computerized 

texts that include definitions. 

What you will be expected to do 

If you agree to participate in this study, you will be asked to do the following, all through the 

Internet: 

A. Complete a questionnaire about yourself and your language background. 

B. Read two English texts and answer comprehension questions on a computer screen. 

C. Fill out a questionnaire about your opinions about reading the texts. 

These tasks will take about 30 minutes total. In return for your participation, you will receive a 

$5 gift card to Amazon.com. 

Your rights to confidentiality 

The data obtained will be treated by the researcher with absolute confidentiality. Numbers will 

be used to conceal the identities of participants, and the researcher will not keep your email 

address after sending your gift card. 

Your rights to ask questions at any time 

You may ask questions about the research at any time. Please feel free to contact Elizabeth 

Lavolette at pfaff@hawaii.edu or at (808)-224-0949. If you cannot obtain satisfactory answers to 

your questions or have comments or complaints about your participation in this study, you may 

contact the Committee on Human Studies, University of Hawaiʻi, 2540 Maile Way, Honolulu, 

HI 96822. Phone: (808) 956-5007. 
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Your rights to withdraw at any time 

You may withdraw from the study at any time, and you may require that your data be destroyed. 

Benefits 

The findings of this study will help us understand how learners use computerized texts and how 

to better design computerized texts for English language learning.  

Possible risks 

To the researcher's knowledge, there are no potential risks or discomforts involved in this study.  

Giving consent to participate 

By agreeing to participate in this research, 

•   You certify that you have read and understood the above, that you have been given 

satisfactory answers to any questions about the research, and that you have been advised 

that you are free to withdraw your consent and to discontinue participation in the research 

at any time, without any prejudice or loss of compensation. 

•   You agree to be a part of this study with the understanding that such permission does not 

take away any of your rights, nor does it release the researcher or the institution from 

liability for negligence. 
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Appendix B 

Demographic and computer experience questionnaire 

Answer choices that could be selected with radio buttons or check boxes are in italics. The 

questions without answer choices required the participants to type their answers. 

About You 

Thank you for agreeing to participate in this research! Please answer the following questions. 

Your sex: 

Male 

Female 

Your age: 

Under 18 

18 to 19 

20 to 24 

25 to 29 

30 to 39 

40 to 49 

50 or above 

Your native language: 



Gloss Presentations in CALL Reading    49 

English 

Japanese 

Korean 

Mandarin Chinese 

Spanish 

Other (Please specify): 

Time spent living in the US or an English-speaking country: 

6 months or less 

6 months to 1 year 

1 to 2 years 

2 to 5 years 

5 years or more 

Reasons for studying English (check all that apply): 

School 

Work 

Enjoyment 

To take a test like the TOEFL or TOEIC 
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Other (Please specify): 

Have you ever taken the TOEFL? 

Yes 

No 

If yes, which did you take most recently? 

Internet-based (IBT) 

Paper-based (PBT) 

Computer-based (CBT) 

I do not know 

If yes, your most recent TOEFL score: 

Are you in college or graduate school now? 

Yes 

No 

If yes, what is your major? 

How often do you use computers? 

Never 

Once a week or less 
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More than once a week, but less than every day 

Every day 

Have you ever taken a class online? 

Yes 

No 

If yes, what did you study online? (Check all that apply.) 

English 

A language other than English 

Other (Please specify): 

Do you think that computers are useful for learning English? 

Yes 

No 

Why or why not? 

What difficulties do you have when you are using computers? 
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Appendix C 

Reading instructions 

The glossed words are in bold. 

Page 1 

Instructions 

You are going to read two short texts about science and history. After each text, you will answer 

some comprehension questions. Please do not use a dictionary while you read or answer the 

questions. After reading and answering the questions, you will answer a short questionnaire. 

Each text will give you help with word meanings. When you see a word in heavy green letters, 

you can check the meaning. Depending on the text, you can check in two different ways. You 

can try the first way on the next page. 

Page 2 

Instructions: Click 

One way you can check word meanings is by clicking. Try it by clicking the words in heavy 

green letters below: 

Open problems: Problems that have not yet been solved. 

Mathematics: A system used to study numbers. 

There are many famous open problems in mathematics, many dating back tens, if not 

hundreds, of years. 

 Did you notice what happened when you clicked a word? A definition appeared on the 

left side of the screen, and the green word turned black. If you click a different word, the first 
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definition disappears, and a new definition appears. If you want to see any definition again, just 

click the word. Even if it's black, you can still see the definition again, as many times as you 

want. Try it! 

You can try the second way to check word meanings on the next page. 

Page 3 

Instructions: Hover 

The second way you can check word meanings is by hovering. That means stopping your mouse 

stop on a word without clicking. Try hovering over the words in heavy green letters below: 

There are many famous open problems in mathematics, many dating back tens, if not 

hundreds, of years. 

 Did you notice what happened when you hovered over a word? A definition appeared 

near your mouse, and the green word turned black. If you move your mouse or click, the 

definition disappears. If you hover over a different word, a new definition appears. If you want to 

see any definition again, just hover over the word. Even if it's black, you can still see the 

definition again, as many times as you want. Try it! 

If you think you understand, go to the next page. 
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Appendix D 

Specialized instructions 

Instructions: Click 

 Next, you will read a text about science and history. After the text, you will answer some 

comprehension questions. Please do not use a dictionary while you read or answer the questions. 

After reading and answering the questions, you will answer a short questionnaire. 

This text will give you help with word meanings when you click the words in heavy 

green letters. 

When you are ready, go to the next page and read the text. 

Instructions: Hover 

Next, you will read a text about science and history. After the text, you will answer some 

comprehension questions. Please do not use a dictionary while you read or answer the questions. 

After reading and answering the questions, you will answer a short questionnaire. 

This text will give you help with word meanings when you hover over the words in 

heavy green letters. 

When you are ready, go to the next page and read the text. 
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Appendix E 

Doppler text and comprehension questions 

The glossed words are in bold. The answer choices that could be selected with radio buttons or 

check boxes are in italics. 

Christian Doppler 

Johann Christian Andreas Doppler (November 29, 1803–March 17, 1853) was an Austrian 

mathematician and physicist, most famous for the hypothesis of what is now known as the 

Doppler effect, which is the apparent change in frequency and wavelength of a wave that is 

perceived by an observer moving relative to the source of the waves. 

Christian Doppler was born in Salzburg, Austria as the son of a stone-mason. However, he could 

not work in his father's business because of his generally weak physical condition. After 

completing high school, he studied astronomy and mathematics in Vienna and Salzburg and 

started to work at the Prague Polytechnic (now Czech Technical University), where he was 

appointed professor for mathematics and physics in 1841. (Note: At that time, the present Czech 

Republic was ruled by the Empire of Austria.) 

Only one year later at the age of 39 he published his most notable work on the Doppler effect 

(for  instance , to be noticed in the change of sound of a quickly passing vehicle). The German 

title was "Über das farbige Licht der Doppelsterne und einige andere Gestirne des Himmels - 

Versuch einer das Bradleysche Theorem als integrirenden Theil in sich schliessenden 

allgemeineren Theorie" (English translation: On the colored light of the binary refracted stars 

and other celestial bodies - Attempt of a more general theory including Bradley's theorem as 

an integral part). An English translation of his original 1842 work in German can be found in the 

book by Alec Eden together with the German version. Besides light, Doppler also mentioned 
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sound in his 1842 work. In this work, Doppler tried to explain the color of binary stars. Alec 

Eden did not feel confident regarding Doppler's conclusions regarding the color of binary stars 

but he was confident of Doppler's conclusions regarding the Doppler effect of sound. The 

Doppler effect of sound was verified by John Scott Russell in 1848. In his time in Prague as 

professor he published more than 50 articles in mathematics, physics, and astronomy. (Note: The 

Bradley in the title of Doppler's 1842 work is James Bradley of Britain.) 

His research career in Prague was interrupted by the revolutionary incidents of March 1848, 

when he fled to Vienna. There, he was appointed head of the Institute for Experimental Physics 

at the University of Vienna in 1850. During his presence at the University of Vienna, Doppler, 

along with Franz Unger, played an influential role in the development of young Gregor Mendel, 

who later became the founding father of genetics. (Note: Gregor Mendel studied in the 

University of Vienna from 1851 to 1853. At that time, Doppler served as a professor there.) 

He died from a pulmonary disease in Venice at age 49 on March 17, 1853. His tomb can be 

found just inside the entrance of the Venetian island cemetery of San Michele. (Note: In 1853, 

Venice was also ruled by the emperor of Austria. It was like Doppler just moved from one part 

of the Austrian empire to another part of the same empire. Now Venice is part of Italy, so 

Doppler's tomb ends up in Italy instead of in Austria.) 

[This article is licensed under the GNU Free Documentation License. It uses material from the 

Wikipedia article "Christian Doppler".] 

Doppler: Comprehension Questions 

Please answer all of the following questions about the text you just read. 

Where did Doppler spend the most time working?  
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Vienna 

Prague 

Venice 

Salzburg 

Doppler is most famous for his idea of the Doppler effect, which involves 

Stone masonry 

Revolutionary incidents 

Genetics  

Sound and light 

Who did Doppler influence? 

Gregor Mendel 

Franz Unger 

James Bradley 

The emperor of Austria 
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Appendix F 

Eratosthenes text and comprehension questions 

The glossed words are in bold. The answer choices that could be selected with radio buttons or 

check boxes are in italics. 

Eratosthenes 

Eratosthenes was born in Cyrene (in modern-day Libya) in 276 BC. He was the chief librarian of 

the Great Library of Alexandria and died in the capital of Ptolemaic Egypt. He was never 

married. 

Eratosthenes studied in Alexandria and claimed to have done so for some years in Athens. In 236 

BC, he was appointed by Ptolemy III Euergetes I as librarian of the Alexandrian library, 

succeeding the first librarian, Apollonius of Rhodes, in that post. He made several 

important contributions to mathematics and science, and was a good friend to Archimedes. 

Around 255 BC, he invented the armillary sphere, which was widely used until the invention of 

the orrery in the 18th century. 

In 194 BC, Eratosthenes became blind, and he supposedly starved himself to death a year later. 

He is credited by Cleomedes in On the Circular Motions of the Celestial Bodies with having 

calculated the Earth's circumference around 240 BC, using knowledge of the angle of elevation 

of the sun at noon on the summer solstice in Alexandria and in the Elephantine Island near 

Syene (now Aswan, Egypt). 

Eratosthenes knew that on the summer solstice at local noon in the Ancient Egyptian city of 

Swenet (known in Greek as Syene) on the Tropic of Cancer, the sun would appear at the zenith, 

directly overhead. He also knew, from measurement, that in his hometown of Alexandria, the 

angle of elevation of the sun would be 1/50 of a full circle (7°12') south of the zenith at the same 
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time. Assuming that Alexandria was due north of Syene, he concluded that the distance from 

Alexandria to Syene must be 1/50 of the total circumference of the Earth. His estimated distance 

between the cities was 5000 stadia (about 500 geographical or nautical miles). He rounded the 

result to a final value of 700 stadia per degree, which implies a circumference of 252,000 stadia. 

The exact size of the stadion he used is frequently argued. The common Attic stadion was about 

185 m, which would imply a circumference of 46,620 km, i.e., 16.3% too large. However, if we 

assume that Eratosthenes used the "Egyptian stadion" of about 157.5 m, his measurement turns 

out to be 39,690 km, an error of less than 1%. 

Although Eratosthenes' method was well founded, the accuracy of his calculation 

was inherently limited. The accuracy of Eratosthenes' measurement would have been reduced 

by the fact that Syene is not precisely on the Tropic of Cancer, is not directly south of 

Alexandria, and the sun appears as a disk located at a finite distance from the Earth instead of as 

a point source of light at an infinite  distance. There are other sources of experimental error: the 

greatest limitation to Eratosthenes' method was that, in antiquity, overland distance 

measurements were not reliable, especially for travel along the non-linear Nile, which was 

traveled primarily by boat. So the accuracy of Eratosthenes' size of the earth is surprising. 

Eratosthenes' experiment was highly regarded at the time, and his estimate of the Earth’s size 

was accepted for hundreds of years afterwards. His method was used by Posidonius about 150 

years later. 

[This article is licensed under the GNU Free Documentation License. It uses material from the 

Wikipedia article "Eratosthenes".] 

Eratosthenes: Comprehension Questions 

Please answer all of the following questions about the text you just read. 
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Where did Eratosthenes work? 

Alexandria 

Cyrene 

Athens 

Syene 

What is Eratosthenes most famous for calculating? 

The angle of elevation of the sun 

The armillary sphere 

The circumference of the earth 

The exact size of a stadion 

How was Eratosthenes' calculation influential? 

It was used for hundreds of years. 

It was completely accurate. 

It introduced the stadion. 

It explained the Tropic of Cancer. 
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Appendix G 

Final questionnaire 

The answer choices that could be selected with radio buttons or check boxes are in italics. The 

questions without answer choices required the participants to type their answers. 

Your Opinions 

Please answer all of the following questions about your opinions on the two ways of checking 

word meanings. 

Which way of checking word meanings was better to help you understand the texts? 

Clicking was better. 

Hovering was better. 

Both ways were about the same. 

Why?   

Which way of checking word meanings did you like better? 

Clicking was better. 

Hovering was better. 

Both ways were about the same. 

Why? 


