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ABSTRACT 

The purpose of this study was to examine the effects of different types of annotations on 

college students’ foreign language learning in the synchronous computer-mediated 

communication (CMC) environment. One hundred and forty-seven second year students were 

randomly assigned to three conditions: text-only annotations, text + picture annotations, and no 

annotation. Results indicated that students who received the text-only annotations and the text + 

picture annotations significantly outperform students who had no access to any annotations on 

information comprehension and vocabulary learning. However, no significant differences 

between the two annotations groups were found. The findings, when examined in light of the 

previous research about computer-based multimedia learning, call into questions of instructional 

materials design and instructional support that should be provided to students during instruction. 

The study extended research on applying multimedia principles to different teaching and learning 

situations, specifically, the synchronous multimodal computer-mediated communication 

environment.  
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CHAPTER ONE 

INTRODUCTION 

1.1 Context of Problem 

Computer-mediated communication (CMC) refers to exchanging information via networked 

computers (Herring, 1996). Text-chat, audio- or video-conferencing, and discussion boards are 

examples of commonly seen forms of CMC. CMC technology has become popular in language 

education because it facilitates language acquisition “… in the process of natural communication, 

as compared to the conscious process of learning the language …” (Plass & Jones, 2005, p.468). 

Language instructors see great promise of CMC technology for supporting teaching and learning 

because it provides an additional platform for learners to practice using a foreign or second 

language. More importantly, it breaks the geographic limitation, connecting language learners to 

native speakers located in another country. 

1.1.1 Language Difficulties of International Students 

English has become a world language (Jenkins, 2003). With their participation in the global 

economy and international cultural exchanges, there is a great demand to learn English in 

countries where English is a non-native language. China, for example, has about 0.3 billion 

consumers and 50 thousand training institutions in the English education and training market 

(Fang, 2016). The statistics from the Ministry of Education of China show that the number of 

Chinese citizens who were studying in the four English-speaking countries: US, Australia, 

Britain, and Canada, during the 2014-15 academic year reached almost 0.6 million, among which, 

the number of the students studying in the United States and Australia increased 10.8% and 12.7% 

respectively compared to that of the previous year (gol.edu.cn, 2016).  

However, one problem has long existed in English as a foreign language (EFL) education in 

some countries: the emphasis of developing English reading and writing skills over speaking and 

listening skills, which consequently results in people who read and write well in English but 

cannot effectively listen and speak (Du & Guan, 2016). After years of English learning, many 

students may still find it difficult to understand and communicate effectively with a native 

English speaker in real world settings. Zhang and Mi (2010) examined whether and how English 

as an academic language might cause problems for international students in their study in 

Australia universities. The results suggest that most of the Chinese students had difficulties in 
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listening and speaking, especially during their first and second years. An earlier study by Sawir 

(2005) also found that Asian international students had listening and speaking difficulties, and 

the problem was possibly due to the focus of teaching grammar and reading skills, neglect of 

developing conversational skills in teacher-centered classrooms, and other reasons, such as "the 

lack of exposure to good English speakers at school" and "few opportunities to use the language 

outside the classroom" (p.574). Sawir found that living in an English-speaking country could 

quickly improve international students’ language skills because they would have more 

opportunities to use the language in daily life. 

Providing greater opportunity for students to practice speaking and listening in authentic 

language context could be a good solution to that problem in EFL education. However, the 

amount of correct language inputs students are exposed to could be determined by a teacher’s 

language proficiency, speaking in particular, because teachers who are not confident in spoken 

language tend to either use their native language to teach or just speak non-standard or incorrect 

language.  

Native speakers are ideal for teaching a language because students would benefit from their 

exceptional command of the language, spoken language in particular, and knowledge of culture 

(He & Miller, 2011). However, in many developing countries, the gap between the number of 

qualified native speaker instructors demanded and the number of foreign language learners is 

still large (Fang, 2016). A major concern for hiring qualified native speaker instructors is the cost. 

Additionally, some qualified instructors might not be willing to leave home and teach abroad. 

1.1.2 A CMC Approach to Language Instruction 

A computer-mediated approach to language instruction may provide EFL learners greater 

and more affordable access to native speaker instructors. For schools and training institutions, 

the hiring cost may be reduced with more qualified native speaker instructors being able to teach 

in distance. For learners, it provides them with opportunities to use the language in authentic 

communication settings and get to know more about a foreign culture as an extension to their 

knowledge (Hampel & Hauck, 2004).  

1.1.2.1 Transactional Distance 

It is worth to note that not any kind of CMC technology supports the delivery of a 

synchronous online course focusing on listening and speaking, and neither is a simple conversion 

of a face-to-face course to an online version enough. Moore (1997) established the concept of 
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Transactional Distance to describe the relationships between teacher and learner in distance 

education. He states that “there is a psychological and communications space to be crossed, a 

space of potential misunderstanding between the inputs of instructor and those of the learner” 

(p.22) due to time and space differences. He asserts that three factors would affect the quality of 

online teaching and learning: instructional dialogue (i.e., how teacher and learner interact), 

program structure (i.e., how a course is designed), and learner autonomy (i.e., learners’ control 

over their leaning activities); further, the selection of instructional media for course delivery is 

also important because “the nature of each communications medium has a direct impact on the 

extent and quality of dialogue between instructors and learners.” (p.23) 

For an online course focusing on improving learners’ listening and speaking skills, first, 

text-chat-based CMC may not be the right choice. Early CMC research on language learning 

were predominantly text-based, but little was examined in the listening and/or speaking context 

(Jepson, 2005) possibly because the technologies did not support the delivery of aural or oral 

information. Second, CMC using audio-chat may not be effective because it lacks nonverbal 

cues (e.g., facial expressions and gestures) that would affect perception, comprehension, and 

recall of information (Burgoon, Guerrero, & Floyd, 2010). Last, video-chat, though it transmits 

real time images that provide nonverbal cues, can suffer lag times due to the speed of the Internet 

that may add confusion to communication (e.g., lips and gestures out of sync with audio). 

Nonverbal cues are important to language learners. Jepson (2005) pointed out that lack of 

nonverbal cues hindered communication for some language learners in the computer-mediated 

learning environment. Barr, Leakey, and Ranchoux (2005) found that some learners preferred 

face-to-face communication when practicing oral skills compared with technology-mediated 

communication where nonverbal cues were missing. Wang (2004) also found that 

communication without visual cues could be difficult for low-proficiency distant learners.  

1.1.2.2 Multimodal CMC 

Despite of these deficiencies, CMC can be multimodal (i.e., communication involving the 

use of several semiotic modes of information including textual, aural, visual, spatial, and 

linguistic resources) (Murray, 2013). Advanced multimodal CMC technologies offer a complex 

learning environment for teaching and learning to happen, where text-chat, audio/video-chat, 

file- and application-sharing, and whiteboard are available for instructors to choose to use for 

their course delivery.  
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Multimodal CMC can accommodate the nonverbal information need by incorporating 

instructional materials. Instructors may use the video channel as the main lecturing and 

communication channel, and present instructional materials or supportive information to 

complement their speech via file- or application-sharing, or whiteboard. Language learners may 

better understand the instructor and the course content, and communicate more effectively by 

perceiving nonverbal cues and the supportive materials presented in the multimodal CMC 

environment. Such a form of online course delivery may possess some features of face-to-face 

instruction that is commonly used by language instructors especially when teaching listening and 

speaking skills. 

1.1.3 Instructional Design in the Multimodal CMC Environment 

Course design is another factor key to the success of an online course as Moore (1997) 

suggested in his theory of transactional distance. If multimodal CMC is used, we need to figure 

out the best instructional approach. Presumably, lessons will have a combination of information 

presentation and other necessary instructional components (e.g., informing learners of learning 

objectives, giving them time for practice, and providing them with feedback) that will contribute 

to successful instruction. These have been addressed in Gagne’s nine events of instruction when 

he discussed the conditions of learning (Gagne, 1985). As an important part of instructional 

design, how to present information to students to facilitate their learning was the major focus of 

this study. 

1.1.3.1 Extralinguistic Information 

Extralinguistic information refers to “elements of communication that are not part of the 

content of language but are critical to interpreting its meaning” (Lilienfeld, Lynn, Namy, Woolf, 

Cramer, & Schmaltz, 2014, p.312). Aside from nonverbal cues, visual aids is another type of 

extralinguistic information that language learners may benefit from. 

Extralinguistic information is deemed helpful for language learning. Language educators 

suggest incorporating visual aids into instructional materials to compensate for learners’ 

weaknesses, such as not having enough prior knowledge or unfamiliarity with a topic (Mueller, 

1980). Pictures is a convenient and useful type of visual aids that are frequently used in language 

instruction. Using meaningful visuals (e.g., associating vocabulary words with actual objects) 

rather than those for decorative purpose can assist memory and understanding because the 

visuals contextualize a topic and make abstract content clearer and more concrete (Bradley & 
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Bradley, 2004; Chun & Plass, 1996; Kellogg & Howe, 1971; Mamun, 2014; Oxford & Crookall, 

1990), and because people’s memory system “… remember images better than words, hence we 

remember words better if they are strongly associated with images" (Underwood, 1989, p. 19).  

1.1.3.2 Multimedia Annotations 

Multimedia refers to modes of information presentation involving both words and pictures 

(Mayer, 2009). Pictures are often used to describe, explain, or supplement textual or spoken 

information in computer-based environments where students interact with materials presented on 

the computer. Traditional reading and listening books provide a list of vocabulary with textual 

definitions, translations, and notes for a passage to assist students’ comprehension. This type of 

supportive information is called annotations. In a computer-based environment, multimedia 

annotations which involve the use of different information presentation modes (i.e., text, audio, 

and/or video) are provided to learners when they are reading or listening to a passage.  

Research of multimedia annotations mainly compared the effectiveness of single modes of 

annotations and/or their combinations on students’ reading or listening comprehension, and 

vocabulary learning (Mohsen & Balakumar, 2011; Xu, 2010). Research results are mixed but 

majority of them favor the combination of verbal and visual annotations over a single mode of 

annotation or the no-annotation condition (e.g., Acha, 2009; Ariew & Ercetin, 2004; Dubois & 

Vial, 2000; Sakar & Ercetin, 2004; Yeh & Wang, 2003; Yoshii, 2006). 

1.2 Purpose of the Study 

Although multimedia annotations have been examined in computer-based language learning 

settings, where learners interact with content presented on the computer in a self-paced, self-

directed manner, and there is no instructor presence, a few questions need to be satisfactorily 

answered concerning complex, multimodal CMC environments where instructor presents a live 

lesson, and instructional events and learning activities are carried out through communication, 

interaction, and collaboration.  

The purpose of this study was to examine effects of different modes of annotations on 

improving students’ information comprehension and vocabulary learning in a listening-

instruction-oriented, synchronous multimodal CMC environment, where the audio/video channel 

is used for verbal communication, and the whiteboard is used for presenting instructional 

materials or supportive information. Specifically, this study focused on the best approach for the 
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information presentation component of instruction. That is, if an instructor is speaking to 

students via webcast, do visual and/or text annotations enhance student learning?  

In the context of this study, a recorded video was used in lieu of a live webcast for 

consistency purposes. Recorded video was sufficient for testing information presentation because 

there would not be interaction during this component of the lesson. Research on the use of 

recorded instructor videos for instruction also suggests their benefits for improving social 

presence and learning (e.g., Borup, Graham, & Velasquez, 2012; Clark, Strudler, & Grove, 2015). 

Borup et al. (2012) found that students in a teacher preparation program perceived their 

instructor real and the instruction face-to-face alike when recorded instructor videos were used 

for presenting information and providing feedback. Using recorded video may also make the 

implementation of this study more flexible. Instructors would not need to repeat the same 

information several times for all the learning cohorts assigned to a certain research condition, 

and participants would not worry about time constraints. 

1.3 Research Questions 

The study tried to answer the following questions: 

1. How do different modes of annotations (text-only and text + picture) affect learners’ 

information comprehension? 

2. How do different modes of annotations (text only and text + picture) affect learners’ 

vocabulary learning? 

Four hypotheses guided this study, two for each research question: 

1.1 Students presented with the text + picture annotations will have higher scores on information 

comprehension than students presented with the text-only annotations and students not 

presented with any annotations.  

2.1 Students presented with the text + picture annotations will have higher scores on vocabulary 

learning than students presented with the text-only annotations and students not presented 

with any annotations.  

These hypotheses were made based on Mayer’s (2009) cognitive theory of multimedia 

learning, which suggests that presenting word and pictures together may lead to better learning 

than presenting them alone. Additionally, the dual coding theory by Paivio (1986) claims that 

words and pictures are processed separately in different channels in the brain, and presenting 
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both verbal and pictorial information simultaneously can maximize the use of both channels and 

increase the capacity of working memory, which facilitates learning. 

The other two hypotheses were: 

1.2 Students presented with the text-only annotations will have higher scores on information 

comprehension than students not presented with any annotations. 

2.2 Students presented with the text-only annotations will have higher scores on vocabulary 

learning than students not presented with any annotations. 

The Redundancy Principle suggests that when narration is added, textual information can be 

redundant because learners may spend more mental effort matching the printed text with the 

spoken words (Mayer, 2009). Moreno and Mayer (2002) called it verbal redundancy as both text 

and spoken words are verbal information and processed in the verbal channel in the brain; the 

redundant text may get the verbal channel overloaded. However, there are exceptions. Learning 

may not be interfered if the textual information is provided in short segments, and no picture is 

added. Also, for non-native language speakers who have difficulty understanding spoken words, 

the redundant textual information on the contrary may be helpful to them. Further, Krashen 

(1982) suggested the importance of providing comprehensible input (i.e., information that is 

understandable but a little challenging for a learner’s current level) in language instruction. 

Textual annotations as supportive materials may complement the instructor’s aural input and 

make it more comprehensible, consequently leading to better learning. Therefore, the redundancy 

effect could be minimized or reversed. 

1.4 Significance of the Study 

The study has implications for how to best design listening-oriented foreign language 

instruction delivered via complex multimodal CMC technology, with a specific focus on 

information presentation. It may be an interest to educators who are committed to online foreign 

language education and those who attempt to integrate innovative educational technology into 

instruction. Further, the research may provide a solution for schools that have high demand of 

qualified native speaker instructors. Finally, this study may provide practical experience for 

instructors and school policy-makers who are concerned about international teaching 

collaboration. 
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1.5 Operational Definitions 

Annotations are short definitions or notes provided to support listening or reading 

comprehension. 

Asynchronous CMC refers to computer-mediated communication with time lapse. 

Comprehension refers to the process of making meaning of the incoming information 

Computer-mediated Communication (CMC) refers to communication via networked 

computers. 

Extralinguistic Information refers to nonverbal cues and visual aids that would help 

interpret the meaning of the linguistic content. 

Listening comprehension is the process of making meaning of what has been heard. 

Multimedia refers to modes of information presentation involving text and pictures. 

Multimedia Annotation refers to short definitions or notes involving the use of both text 

and pictures. 

Multimedia Learning refers to learning from different modes of information that is 

presented. 

Multimedia Instruction refers to presenting information in different modes to help 

students learn. 

Multimodal CMC refers to computer-mediated communication involving the use of 

several semiotic modes of information including textual, aural, visual, linguistic, and spatial 

resources. 

Reading comprehension is the process to make meaning of a textual passage. 

Synchronous CMC refers to real-time computer-mediated communication, such as text-

chat or audio/video-conferencing. 

Transactional Distance refers to the separation of instructor and learner by time and space, 

which may cause communication misunderstandings. 

Vocabulary Learning refers to learning the meaning, form, and use of a new word. 
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CHAPTER TWO 

LITERATURE REVIEW 

This study was concerned with designing and delivering multimedia instruction in the 

context of foreign language leaning. The purpose of this study was to examine the effects of 

different modes of annotations on improving students’ information comprehension and 

vocabulary learning in the complex, synchronous multimodal CMC environment. This chapter 

will review underlying theories and concepts, including research on synchronous CMC and its 

application in language education, and multimedia learning theory and research of multimedia 

annotations for computer-based language learning.  

2.1 CMC 

2.1.1 Categories of CMC 

Computer-mediated communication (CMC) uses computer and the Internet to exchange 

information (Olaniran, 2006). Based on the immediacy of messages and responses that are 

posted, CMC can be synchronous (i.e. real-time communication, such as using audio/video-chat) 

and asynchronous (i.e. communication with time lapse, such as posting in the discussion board) 

(Douglass, 2009). Based on sensory modalities (i.e., human auditory and visual sensory channels 

in the brain) that are used for receiving and processing information (Mayer, 2009), CMC can be 

written or audiovisual.  

CMC technology has been used widely as an alternative delivery method for online and 

blended courses. From the instructional design perspective, instructors are concerned with how 

well CMC technologies can support student learning and engage students in the learning process 

(Olaniran, 2006). Asynchronous online instruction, often using a learning manage system and 

asynchronous communication technology such as discussion board, has been a major online 

course delivery format, in which, instructors may present a variety of instructional materials to 

students and organize different learning and assessment activities that require interaction and 

collaboration.  

Different from an asynchronous format, synchronous online instruction can also be effective 

because it supports features of face-to-face instruction (Park & Bonk, 2007). A notable feature of 

synchronous CMC is immediacy (i.e., getting instant feedback or response) (Olaniran, 2006). 

Freitas, Myers, and Avtgis (1998) believe that online students using synchronous CMC 
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technology would benefit from instructor immediacy. Immediate nonverbal and verbal feedback 

from the instructor in particular may enhance student learning, motivation, and empowerment 

(Freitas et al., 1998; Martin, 2010).  

Synchronous CMC using audio/video-conference may better support instructor immediacy 

by allowing the instructor and students to communicate and interact with each other via the text 

chat and audio/video chat functions. Also, speaking on the audio/video channel can support the 

instructor’s social presence. Students may not only receive auditory information but feel 

interpersonal connections with the instructor that would make them more devoted to learning and 

learn more deeply (Inglese, Mayer, & Rigotti, 2007). Social cues obtained from the instructor’s 

visual images could also help them interpret the incoming spoken messages and facilitate 

communication. This type of learning environments differs from others in the previous 

multimedia learning research where the narrator/instructor was not present.   

Audio/video-conference has wide application in corporate settings. Though the technologies 

have long been available, it did not gain enough attention in educational settings until more 

recent years (Haucka & Youngs, 2008; Rosell-Aguilar, 2005), not only due to technology 

limitations (e.g. the Internet speed), Pullen’s (2004) argument that “Internet conferencing 

systems typically do not have the right combination of features for teaching or low enough cost 

to be acceptable for higher education” (p. 178) may explain why audio/videoconferencing was 

not widely adopted in education in the past.  

2.1.2 Multimodal CMC 

Synchronous CMC technologies, particularly those offering video-conferencing, have 

become “more accessible and mobile” (Smyth, 2009, p.115) in recent years. Additional to text-

chat, audio-chat, and video-conferencing, some software applications provide more powerful 

functions, such as interactive whiteboard, desktop-sharing, document- or file-sharing, and 

breakout rooms for concurrent small group interaction. These are called multimodal CMC 

technologies, which can accommodate presentation of different types of information.  

Multimodal CMC technologies have enriched ways of teaching and learning. Smyth (2009) 

indicates that learners (i.e., the focus of learning), content (i.e., knowledge repository available to 

learners), and connectivity (i.e., affordability of technology that connects learner, instructor, and 

content) are the three core elements in a CMC learning environment. Connection or interaction 

via technology is important to learning. In a multimodal CMC environment, learners not only 
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interact with instructional content but also interact with the instructor and peers (Moore, 1993) 

whereas in the computer-based learning environment, learners only interact with the content 

presented on the computer. Allowing learners to access instructional content, communicate with 

other people, and participate in collaborative learning tasks is beyond the affordability of a 

single-mode synchronous CMC, such as text-chat or audio/video-conferencing.  

A multimodal CMC technology would support the delivery of a language course focused on 

speaking and listening. In traditional listening classes taught by non-native language speaker 

instructors or in computer-based listening instruction, learners are often provided with recorded 

language samples. This kind of instructional materials may lack context and authenticity, that is, 

how language is used in real-world settings. Multimodal CMC may resolve this problem by 

allowing native language speaker instructors to deliver a lesson and engaging students in 

learning by providing them with authentic language inputs, immediate and adaptive feedback, 

and opportunities to have meaningful interactions with native speakers.  

2.1.3 Research of Synchronous CMC for Language Instruction 

2.1.3.1 Trends of CALL 

Computer Assisted Language Learning (CALL) is interested in how computer may help 

instructors to teach and help students learn a language (Levy, 1997). Early CALL was influenced 

by behaviorism that viewed learning as passively forming habits through drill-and-practice. 

Computer was used to present information and provide repetitive drills focusing on vocabulary, 

grammar, and translation (Warschauer, 1996). Later, with the influence of cognitive approach 

that focuses on learning by cognitive information processing, technology was used to provide 

multimedia instructional materials and involve learners in active interaction with linguistic 

information presented on the computer (e.g. computer-based multimedia) (Plass et al., 2005; 

Warschauer, 1996). More recently, computer technology has been used to foster learners’ 

communicative competence with the prevalence of constructivist approach and sociο-cognitive 

perspective (e.g. computer-mediated communication); engaging learners in sociocultural context 

through communication and interaction is viewed important for successful language learning 

(Atkinson, 2003; Hymes, 1972; Plass et al., 2005). This instructional approach that focuses on 

developing “learners’ communicative competence, i.e. the ability to use language appropriately 

and effectively in different situations and for different purposes and audiences” (Maybin, 2007, 

p.163) is called communicative language teaching (CLT) (Richards, 2006). For distance 
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language instruction, CMC technologies provide a good platform for learning through 

meaningful communication and interaction. 

2.1.3.2 Research of Synchronous CMC 

A good number of studies used synchronous CMC for language instruction. These studies 

differ in research methodology, technology, method and pedagogy used for instructional design, 

language skills and learning goals to be achieved, task types, aspects of interaction that were 

focused, and audience that learners interacted with (Lee, 2007). 

Text-based CMC was the major focus of early CMC (Yanguas, 2010). The transcripts 

generated by text-chat provided good data for researchers to analyze the discourse and 

interaction happened in the environment. Some text-based synchronous CMC research focused 

on vocabulary learning (e.g., Fuente, 2003; Smith, 2004). Fuente (2003) compared task-based 

vocabulary learning via text-chat and face-to-face. The author used both written and orally tests 

to assess students’ vocabulary learning. The written test items asked students to write a 

vocabulary word in the first language after viewing the word or listening to its pronunciation in 

the second language; the oral test items asked students to say the word and describe what they 

have seen in the second language after viewing a picture. Results indicate that both groups had 

significant learning gains, and the face-to-face group outperformed the CMC group on the oral 

test items. The research suggests that interaction via text-chat might not as effective as face-to-

face interaction for developing students’ productive oral skills because students in the text-based 

synchronous CMC group did not have a chance to connect a word with its pronunciation, and 

their exposure to language input and rate of generating output were much lower than the face-to-

face group.  

Using a different research method, Darhower (2000) conducted a qualitative case study to 

examine students’ Spanish learning and interaction in the text-chat-based CMC environment. 

The study focused on the patterns of interaction between learners and the instructor, the effects 

of communication tasks on interaction, students' and teacher's perceptions about technology use, 

and how learners’ language output changed over time. Results suggest that the technology 

engaged student learning, supported their language development, and helped them build a 

community of language practice. But technical problems occurred at the beginning and took up 

course time, which the author believes to be inevitable for integrating technology into teaching. 
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Audio/video-based CMC was investigated mainly in the context that technology was used 

to develop students’ communicative listening and speaking skills (Blake, 2008). Audio-

conferencing was criticized for lacking non-verbal cues (Muilenburg & Berge, 2005). Desktop 

videoconference was considered to have great potential for listening and speaking instruction 

because it supported real-world communication and collaboration, and engaged students in active 

learning (Lee, 2007).  

Research on using desktop video-conferencing for language learning was limited (Wdowik, 

2014). Lee (2009) pointed out that the Internet speed had a big influence on the quality of the 

images and the audio that were transmitted, and other factors, such as high-cost of commercial 

software programs, the number of participants allowed at one time, and users’ computer skills, 

may have also affected its adoption. Additionally, research on audio/videoconference-based 

CMC lacks empirical evidence on learning outcomes because majority of the research focused 

on learners’ perceptions about their learning experience, the learning environment, and 

effectiveness of the technology, or focused on a specific aspect of interaction (e.g., meaning-

negotiation) (Ko, 2012; Lee, 2007; Yanguas, 2010).  

For example, Lee’s (2007) study used one-to-one desktop videoconferencing to improve 

second language learners’ oral language skills with the help of native speakers. Qualitative data 

on how learners perceived their learning experience and the potentials of the technology were 

collected. Although video-based interaction was viewed beneficial for improving oral skills, 

having difficulty understanding the native speakers was a problem for many learners. In another 

study, Ko (2012) compared French language learners' oral performance in three different 

learning environments: audio, video, and face-to-face. By collecting students’ test scores, 

referring to various sources of students learning records, and conducting interviews and 

observations, the author concluded that all three environments had potentials to help different 

students to develop spoken language, and factors including task design and learning strategies, 

rather than the learning environments themselves influenced learners’ oral skill development. 

Similarly, Yanguas (2010) compared Spanish language learners’ task-based oral interaction in 

the audio-conference, video-conference, and face-to-face environments. Results suggests that 

meaning negotiation, one key aspect of interaction, happened in both audio- and video-

conference groups, but the lack of visual cues in the audio group resulted in its different 

negotiation patterns. 
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2.1.4 Summary 

Previous research suggests that language learners may benefit from synchronous CMC. Still, 

there are a few issues. First, instead of focusing on learning, a few studies examined the 

technology itself. Blake (2008) claims that learners’ language development depends on effective 

instructional design and careful implementation rather than technology alone. Second, majority 

of the earlier CMC studies on language learning examined communication in the written form, 

even if some studies focused on developing learners’ oral skills. Third, research on audio- or 

video-based CMC for language instruction is limited, and the existing studies lack empirical 

evidence. Last, though content itself is important for language instruction as Richards (2006) 

asserts that “meaningful communication results from students processing content that is relevant, 

purposeful, interesting, and engaging” (p.22), little research addressed content-related issues. 

Specifically, for synchronous multimodal CMC that involves the use of different modes of 

information, questions such as how instructional materials should be designed and supportive 

information be presented to best facilitate learning may need further investigation. Additionally, 

research on multimedia instructional design has been in the computer-based environments where 

learners and content are the two major elements; would the multimedia learning theory and 

multimedia instructional design principles also apply in more complex, synchronous multimodal 

CMC learning environments where interaction between learners, content, and instructor are 

involved? 

2.2 Multimedia Learning 

2.2.1 Foundations of Multimedia Learning 

Multimedia learning refers to learning from different modes of information representation 

(i.e., text, audio, and visual) (Mayer, 2009). The cognitive theory of multimedia learning by 

Mayer (2009) discussed what multimedia learning is and how it works, and addressed a series of 

principles that may guide multimedia instructional design. The theory is grounded in three 

theoretical frameworks: dual coding, limited capacity, and active information processing,  

2.2.1.1 Limited Cognitive Capacity 

Multimedia learning theory is built upon the cognitive information processing model, which 

suggests that the incoming information is selectively received by sensory memory, actively 

processed in working memory, and permanently stored in long-term memory (Clark & Mayer, 

2003; Kirschner, Sweller, & Clark, 2006). Comparing with long-term memory that has unlimited 
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capacity in storage, working memory has limited capacity when processing new information. 

Only 7±2 chunks of information can be actively processed simultaneously (Miller, 1956). 

However, the more related knowledge is stored in memory, the larger a chunk of information 

would be, and the larger the number of chunks of information would be processed in working 

memory (Kirschner et al., 2006). Therefore, relating to prior knowledge helps learning. 

2.2.1.2 Dual Channel Assumption 

Another assumption is the dual channel assumption (Mayer, 2003), which is based on both 

Paivio’s (1986) dual coding theory and Baddeley’s (1992) model of working memory. The 

assumption asserts that people have separate systems to process visual and verbal information. 

Mayer (2009) conceptualized the two systems in two different ways: the pictorial-verbal set is 

based on presentation modes whereas the visual-auditory set concerns human sensory modalities. 

The dual coding theory suggests that the human brain uses different channels to process 

verbal or pictorial information and forms separate mental representations for them (Paivio, 1986). 

However, because each channel has limited working memory capacity, presenting information in 

both verbal and pictorial modes may not only make full use of the working memory, but help 

integrate the separate representations and build referential connections between them. By 

conducting research on words, pictures, and different combinations of them, Paivio (1975) found 

that the word-picture pairing was the most helpful for information recall and retrieval. 

2.2.1.3 Active Information Processing 

Cognitive information processing is the process of selecting incoming information, 

organizing the information received into separate representations, building connections between 

the representations and integrating them with prior knowledge to form new knowledge which is 

finally stored it in the long-term memory (Clark & Mayer, 2012). Mayer (2009) asserts that 

actively constructing knowledge by engaging in cognitive information processing contributes to 

meaningful learning. 

2.2.1.4 Multimedia Learning Theory 

Built upon the aforementioned theoretical frameworks, Mayer (2009) presents a cognitive 

model of multimedia learning. That is, once words or pictures are seen and/or heard by learners, 

the two types of information will be processed by working memory in two different channels, 

forming separate mental representations, and then connections between the new representations 

are made and integrated with a learner’s prior knowledge, forming new knowledge which is 
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finally stored in long-term memory. Verbal information includes spoken words and printed text; 

spoken words are processed in the auditory sensory whereas printed text first reaches the visual 

sensory memory and then processed as spoken words. Mayer states,  

When words and pictures are both presented, students have an opportunity to construct 

verbal and pictorial mental models and to build connections between them. When words 

alone are presented, students have an opportunity to build a verbal mental model but are less 

likely to build a pictorial mental model and make connections between the verbal and 

pictorial mental models (Mayer, 2009, p. 223). 

Similarly, Mayer and Sims (1994) also suggest that in multimedia learning, effective 

instructional materials with both types of information presented can more easily help students 

build and connect the two types of mental representation. In other words, presenting verbal and 

pictorial information simultaneously makes learning more effective. 

2.2.1.5 Multimedia Learning Principles 

Mayer (2009) developed a series of principles to guide instructional design for multimedia 

learning from three aspects:  

1) Reduce extraneous processing, which is imposed by how information is presented or how 

instructional materials are designed 

2) Manage essential processing, which is associated with inherent difficulty of instructional 

materials relative to a learner's prior knowledge 

3) Foster generative processing, which contributes to making sense of instructional 

materials (Sweller, Van Merrienboer, & Paas, 1998) 

2.2.1.5.1 The Multimedia Principle 

Key to my study are two principles: the Multimedia Principle and the Redundancy Principle. 

The Multimedia Principle suggests that “people learn better from words and pictures than from 

words alone” (Mayer, 2009, p.223). Human brains have two different channels to process verbal 

and pictorial information separately. Mayer (2009) asserts that verbal representations formed in 

the brain are different from pictorial representations because words can be used to describe both 

concrete and abstract concepts whereas pictures are more direct and easy to be perceived; words 

and pictures cannot replace but rather complement one another. Therefore, presenting both words 

and pictures helps learners make full use of working memory and build connections between 

them, which consequently facilitates knowledge construction and memory. 
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Mayer’s research on the Multimedia Principle compared effects of information presented in 

a single mode and/or information presented in combined modes on student learning in different 

subject areas of science, with diverse target audience, both paper-based and computer-based (e.g. 

Mayer, 2009; Moreno & Mayer, 2002). Overall, results of the studies supported the guideline 

that students would benefit from the multimedia effect. 

Other studies conducted in different learning contexts, such as language learning, also 

generated findings that have enriched Mayer’s multimedia learning research (e.g., Levin, Anglin, 

& Carney, 1987; Moreno & Ortegano-Layne, 2008; Moreno & Valdes, 2005; Plass et al., 2005). 

However, it is worth to note that a few of these studies had inconsistent findings. For example, 

De Westelinck et al. (2005) investigated the effects of adding visuals to text to help instructional 

science majors study the knowledge of learning styles. The results suggest that adding graphics 

that depicted the concepts and their relationships about learning styles did not bring better 

learning and retention than the text-only format, which the authors argued was because students 

had difficulty understanding those graphics. Similarly, Dubois et al. (2000) assert that "the 

combination of text and image is only truly effective when the information given in the various 

modes is complementary and adapted to each presentation … simply adding an illustration next 

to a word to be memorized does not make learning better" (p.159). These examples suggest how 

“the quality and pedagogical value of the graphics” (p.239) would affect learning outcomes for 

interpreting the graphics requires cognitive resources that may interfere with learning (Mayer, 

2009).  

2.2.1.5.2 The Redundancy Principle 

The Redundancy Principle suggests that adding printed words may not contribute to 

learning if both spoken words and pictures are presented (Mayer, 2009). Although in many cases 

multimedia facilitates learning, it sometimes may overload the working memory and 

consequently make learning less effective. When both narration and printed text are presented, 

learners are likely to compare the two types of verbal information, which requires a large amount 

of cognitive resources in the working memory (Mayer, 2009). An example is that when people 

making a PowerPoint presentation, reading verbose on-screen text may not convey the 

information effectively to the audience. Also, when pictures are added, processing pictures and 

printed text may overload learners’ visual channel.  
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Studies conducted by Mayer and other researchers (e.g., Jamet & Bojec, 2007; Moreno et al., 

2002) provided evidence that generally supports the Redundancy Principle. However, there are 

exceptions for the Redundancy Principle. For example, instead of using printed text that 

duplicates the content of the narration, presenting key words with corresponding pictures would 

minimize the redundancy effect (e.g., Mayer, 1989; Mayer & Johnson, 2008) as key words could 

draw students’ attention and emphasize the key points of the lesson, which reduced extraneous 

processing and facilitated essential processing.  

With these exceptions, Mayer (2009) comments that multimedia principles for instructional 

design should not be used as “universal rules but rather … be applied in ways that are consistent 

with how the human information-processing system works” (p.131). That is, the principles are 

intended to be used flexibly in instructional design with the purpose of helping learners reduce 

unnecessary mental efforts and foster knowledge construction by making full use of their mental 

capacity. 

2.2.2 Multimedia Language Learning 

CALL research on multimedia learning explores how multimedia can support student 

language learning and whether Mayer’s multimedia principles also apply in language 

instructional settings (e.g., Acha, 2009; Akbulut, 2007; Plass et al., 2005; Sakar et al., 2004; Yeh 

et al., 2003; Yoshii, 2006).  

2.2.2.1 A Multimedia Language Learning Model 

Three elements are the key to successful language learning: comprehensible input (i.e., 

information provided to leaners that is understandable but a little challenging for their current 

level) (Krashen, 1982), interaction (i.e., meaningful communication that facilitates language 

construction) (Long, 1983), and comprehensible output (i.e., language products generated by 

learners through interaction and error correction) (Swain, 1985). 

Language educators attempted to use multimedia for language instruction. Plass et al. (2005) 

proposed a model integrating the key elements of language acquisition with the cognitive theory 

of multimedia learning. The process depicted by this model includes apperception (selecting 

verbal and/or pictorial input), comprehension (interpreting the incoming information), intake 

(organizing information into verbal and/or visual representations), integration (integrating new 

knowledge with prior knowledge to add to a learner’s linguistic system), and finally, output 
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(language products developed through the previous learning process). In this model, interaction 

between learner, instructor, and content may happen throughout the learning process. 

From the perspective of multimedia instructional design, questions that need to be 

considered may include what kind of input may draw learners’ attention and contribute to 

comprehension and memory, and how to help learners to comprehend and construct linguistic 

knowledge so that they can develop high-quality language products. Tied back to the three key 

elements of language acquisition, first, learners may be provided with multimedia information or 

instructional materials that are comprehensible. Second, learners in the computer-based 

environment may be provided “with a degree of control over the environment that allows them to 

meaningfully interact with the material according to their needs and styles” (Plass et al., 2005, 

p.473). Learners may, for example, control their pace of learning, choose what content to display, 

and get feedback manipulated by instructional designers. Different from the computer-based 

environment, learners in the computer-mediated environment may communicate directly with the 

instructor and peers but may not have too much control over the information or materials 

presented to them. Finally, to correct or modify their language work, learners in the computer-

based environment may check pre-devised feedback whereas learners in the computer-mediated 

environment receives immediate feedback through interaction with their instructor and 

classmates. 

2.2.2.2 Multimedia Annotations 

Multimedia annotations have been used in computer-based reading or listening contexts to 

support comprehension. Annotations are short definitions of vocabulary words or notes to a 

reading or listening passage. Multimedia annotations involve the use of different information 

presentation modes (i.e., textual, auditory, and visual). Different from printed textbooks where 

annotations appear either in the left or right margin, or at the end, multimedia annotations are 

provided in-line, often in the form of hyperlinks. Learners can choose to look them up while 

reading or listening to a passage.  

2.2.2.2.1 Vocabulary Learning 

Multimedia annotations can assist vocabulary learning. Vocabulary learning has been a 

major focus of language instruction because words are building blocks of a language. The 

traditional strategy for vocabulary instruction is providing a translation in learners’ first language 
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and the definition in the target language. Multimedia annotations have enriched language 

instruction by providing audio-visual information.  

Research on multimedia annotation has examined their effects on reading or listening 

comprehension and vocabulary learning. Vocabulary learning in majority of the studies was 

incidental. That is, the vocabulary words were not intentionally taught or purposefully presented 

to students; reading or listening comprehension rather than vocabulary learning is the major 

focus of the instruction (Huckin & Coady, 1999; Lowen, 2015; Yoshii & Flaitz, 2002). Although 

incidental vocabulary learning has been largely researched, the quality and quantity of 

vocabulary words that can be learned when students read or listen to a passage have been 

questioned; rather, including both incidental learning and intentional instruction to complement 

each other is deemed more beneficial (Chen, 2006; Hulstijn, 2001). Additionally, research on the 

effectiveness of computerized dictionary on students’ vocabulary learning, suggests a correlation 

between students’ vocabulary test scores and the availability of the dictionary or the number of 

dictionary definitions of the vocabulary words that were viewed (e.g., Knight, 1994; Lyman-

Hager, Davis, Burnett, and Chennault; 1993).  

2.2.2.2.2 The Reading Context 

Some researchers believe that "Though listening involves a different perceptual channel 

than reading, information processing in reading and listening is similar (Rost, 1990) because 

both use symbolic representations in the form of modality-specific verbal codes and include 

similar cognitive processes that help learners develop mental models of the material (Chun & 

Plass, 1997)” (as cited from Jones & Plass, 2002, p.548). Therefore, research on multimedia 

annotations in the reading context is included here.  

Research of using multimedia annotations for vocabulary learning in the reading context 

has inconsistent findings. Several studies suggest benefits of single-format (e.g., text-only or 

picture-only) annotations (e.g. Akbulut, 2007; Chun et al., 1996; Dubois et al., 2000; Yeh et al., 

2003; Yoshii, 2006), but others do not (e.g. Acha, 2009; Al-Seghayer, 2001; Sakar et al., 2004). 

An earlier study by Chun et al. (1996) compared three types of annotations (text, text + 

pictures, and text + video) on 103 undergraduate students’ German vocabulary learning in the 

reading context, using a within-subjects design. There were 36 annotations embedded in the text, 

12 for each type of the annotations. Students may choose to look up any annotations when 

reading the text on screen. On the vocabulary test that asked students to give an equivalent word 



 

21 

 

in their first language to a German word, students performed significantly better on words that 

had text + picture annotations than on words that had the other two types of annotations. Also, 

students reported that pictorial annotations were the best to help them recall information. 

Additionally, although students had choice to look up any annotations, no correlation was found 

between the frequency that they looked up annotations and their vocabulary test scores. 

However, a similar study by Al-Seghayer (2001) with 30 participants did not get the same 

results on the test. However, the interviews and questionnaires suggest that students believed text 

combined with picture or video was the best type of annotation. The reasons that the findings are 

inconsistent with Chun et al.’s (1996) may lie in the small sample size and different test items. 

Students were asked to provide definition in their second language rather than their first language, 

which might have increased the difficulty level of the test. 

Other researchers used a different research design. Ariew et al. (2004) examined if there 

was a correlation between how students used multimedia annotations and their reading 

comprehension. The annotations contained text, picture, audio, and video. No correlations were 

found except that videos had a negative relationship with reading comprehension. The authors 

also found that prior knowledge, rather than the annotations, was more important to reading 

comprehension. Students in the study were at two proficiency levels. Intermediate students were 

more affected than advanced students because advanced learners did not rely on annotations. The 

authors concluded that students, particularly those at low-proficiency-level, having to read text 

and view images overloaded their visual channel.  

Akbulut (2007) used a true experimental design to examine the same conditions with 69 

Turkish students’ English vocabulary learning and reading comprehension. The author found that 

the groups provided with visuals performed better than the group provided with text on 

vocabulary learning but not on reading comprehension. Like Al-Seghayer’s (2001) study, data 

from the interviews suggest that learners believed that visuals were useful for their vocabulary 

learning and reading comprehension.  

Another study by Yoshii et al. (2002) compared text, picture, and text + picture 

annotations on 151 learners’ English vocabulary learning when they were reading a story. The 

test items included giving definitions, picture recognition, and word recognition. Results suggest 

that students received text + picture annotations performed better on giving definition and picture 

recognition than the other two groups. 
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Yanguas (2010) examined no annotation, textual, pictorial, and textual + pictorial 

annotations with 133 Spanish learners. Results show that the three groups with annotations 

provided performed better on vocabulary tests than the group without any annotations, and the 

text + picture group outperformed the other groups on reading comprehension. 

A little different from these studies, Yeh et al. (2003) compared three annotations 

conditions on students’ intentional vocabulary learning: text, text + picture, and text + picture + 

audio with 82 English learners. The posttest items included matching, multiple-choice, and cloze. 

Students with text + picture annotations did best in vocabulary assessment, compared with the 

text-only annotations group and the text + picture + sound annotations group. The authors also 

found that adding audio did not help learning but rather overloaded learners’ verbal channel. 

With learners at a younger age, Acha (2009) examined three types of annotations (text, 

picture, and text + picture) on the third and fourth graders’ vocabulary learning. Results show 

that text translations were more effective than the other two types in helping children recall 

words. The author argues that not all learners can benefit from text + picture annotations and 

explained from the cognitive load perspective that trying to build connections between words 

and pictures may overload young learners’ working memory.  

In summary, the text + picture multimedia annotations were generally more beneficial to 

students’ vocabulary learning and reading comprehension, which supports Mayer’s multimedia 

principle. But the inconsistent findings also suggest that some factors, such as research design, 

sample size, types of assessment items, language used to complete a test, and leaners’ age and 

proficiency level, should be considered. A well-designed study, carefully developed materials, 

and consideration of learner difference would be important. 

2.2.2.2.3 The Listening Context 

Listening comprehension is the process that learners receive and assign meaning to aural 

information (Jones et al., 2002). Previous listening classes used audio or video tapes together 

with textbooks or printed materials, in which, pictures were seldom included. More recent 

listening materials, particularly multimedia courseware, are more engaging (e.g. the use of 

animations) and include supportive information (e.g., multimedia annotations), which 

researchers suggest may compensate for learners’ insufficient language skills (Chung, 1994; 

Mueller, 1980).  
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Regarding research in the listening context, some researchers focused on various listening 

strategies that can be used to enhance comprehension, and others focused on design instruction 

that may effectively provide information and guidance to help leaners improve their listening 

skill. Literature on multimedia annotations in the listening context is limited. But research on 

multimedia annotations in the reading context and the design of multimedia information for 

reading comprehension may have implications for that in the listening context (Jones et al., 

2002). Similar to what has been done in the reading context, different modes of multimedia 

annotations and their combinations were examined in the listening context where audio is an 

addition. The results are also inconclusive.  

Jones et al. (2002) did a study with 171 French learners, assigning them to four groups: no 

annotation, text, picture, and text + picture. Students provided with text + picture annotations 

generally performed the best on both immediate and delayed posttest of vocabulary learning and 

listening comprehension; the no-annotation group performed the worst. The text group was 

better on the immediate test than the no-annotation group. In another paper, Jones (2003) focused 

on the qualitative data obtained by interviewing 20 students. The no-annotation group reported 

that they lacked supportive information to assist their learning; the text-only group believed that 

the annotations in the form of vocabulary translation supported their memory and comprehension. 

Both groups with pictures provided believed that pictures were helpful for deeper understanding 

and longer retention of the listening content and the vocabulary. Students in the text + picture 

group also reported that it was beneficial to have the choice to see either textual or visual 

information if the meaning of one type was unclear to them.   

Cottam and Savenye (2008) conducted a similar study. Somewhat different from Jones et 

al.’s (2002) results, the authors found that both picture and text + picture annotations facilitated 

listening comprehension but not vocabulary learning, and the two groups with pictures provided 

reported visuals had positive effects on their perception of success that was included as one of 

the criteria for measuring students’ cognitive load. However, the number of participants (n=35) 

may be too small to make generalization. In a replication study with 95 participants, Cottam 

(2010) found that textual annotations were most helpful for students’ listening comprehension. 

Also, like the previous study, visual annotations were reported to have positive effects on 

students’ perceptions of success. 
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2.2.3 Summary 

Research has inclusive findings regarding effects of different types of annotations on 

students’ reading or listening comprehension and vocabulary learning in computer-based 

multimedia learning environments. But there is a demand for more empirical evidence on how 

different types of multimedia annotations impact learning in the listening context. Further, as 

Plass et al. (2005) suggest, “… little to no empirical research has been conducted to examine the 

learning [with multimedia annotations] in more authentic settings, such as multimedia-mediated 

communication or video conferencing, that engage students in direct communication.” (p.479) 

The current research focused on examining different types of annotations on students’ language 

learning in the complex multimodal CMC environment where a real instructor delivered the 

lesson. Then, will instructor presence make a difference for learning with information presented 

in different modes? 
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CHAPTER THREE 

METHOD 

3.1 Participants 

Participants in this study were 147 students from three second-year College English classes 

at a university in Southern China. Students used their own computer with Internet access and 

participated from locations of their own choice. Participation was voluntary. Participants 

received a 25 RMB gift card after completing all the required learning activities. Consent from 

the participants was solicited before the study. 

The minimum number of required participants for getting a reasonable power in the 

research was predetermined by conducting a power analysis using the software - G-Power (Faul, 

Erdelder, Nuchner, & Lang, 2009). A power analysis involves four variables: sample size, value 

of significance level, effect size, and statistical power (Cohen, 1992). The table below suggests 

the number of participants in relation to power and effect size for an ANCOVA F-test with three 

groups and the significance level set at 0.05. Using Cohen’s (1992) rule of thumb for interpreting 

effect size, with a medium effect size (f = 0.25), the sample size would be 206 to get a power of 

0.9, and the sample size would be 158 to get a power of 0.8; with a large effect size (f = 0.4), the 

sample size would be 83 to get a power of 0.9, and the sample size would be 64 to get a power of 

0.8.  

 

 

Table 3.1 

Power Analysis 

Effect size (f) Power (1-β) Sample size (n) 

0.25 0.9 206 

0.8 158 

0.4 0.9 83 

0.8 64 
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3.2 Research Design 

This study used an experimental design. Students were individually randomly assigned to 

one of the three conditions: control, Treatment 1, and Treatment 2. As aforementioned, the focus 

of this study was to test the specific component of an online course: information presentation. No 

interaction was involved in order to eliminate its possible influence as a confounding variable 

during the instructional process. A prerecorded instructor video instead of a live webcast was 

used for this study to ensure consistency across all groups. For the control condition, the original 

video was provided to students. For the Treatment 1 group, a video with textual annotations 

embedded was provided. For the Treatment 2 group, a video with both textual + pictorial 

annotations embedded was provided. Figure 3.1 below illustrates the videos for the three 

conditions. Learners did not have the control over turning on/off the annotations. But they could 

selectively attend to the information available to them. 

 

 

     

Control Group                        Treatment 1 Group                        Treatment 2 Group 

Figure 3.1 Videos for the Three Conditions  

 

 

 3.3 Tasks and Materials 

The lesson provided information about Thanksgiving in the US. It has five sections 

including the significance, the historical origin, the traditional food, and the celebration events of 

Thanksgiving, and the symbols that represent it. There were two learning objectives for the 

lesson: Students will be able to  

1) Recall and summarize facts about Thanksgiving, and  

2) Recall the definitions of relevant vocabulary.   

The topic was chosen because there was a unit called Holidays and Festivals in the students’ 

English textbook. The lesson would be a good extension to their knowledge. Students would 
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have a chance to improve their listening skill and expand their vocabulary. In addition, culture is 

an inseparable part of language learning (The National Standards Collaborative Board, 2015), 

and topics on foreign cultures (e.g. holidays and festivals) are often interesting to language 

learners. 

All participants received a one-page study guide (APPENDIX A) including learning 

objectives, guiding questions, and a list of vocabulary to be covered in the lesson. The guide 

would give students a clear overview of what they may expect from the lesson, what information 

they should focus on during the instruction, and what they should accomplish at the end of the 

instruction. 

The pre-recorded lesson was about 10 minutes. In the lesson, first, the instructor draws 

learners’ attention by asking what may come to mind for them concerning unique holidays and 

festivals in the US, and then gives examples of incoming holidays and festivals. Next, the 

instructor brings up the topic of the lesson and reminds students of the study guide, followed by 

information presentation on the topic from five aspects. Last, the instructor closes the lesson by 

summarizing the topics and hopes that students found the information useful and interesting. The 

script of the lesson is attached as APPENDIX B.  

3.3.1 Multimedia Instructional Materials Design 

Multimedia instructional materials have been created for this study. First, a video with a 

native English speaker instructor lecturing was recorded, which was used by the control group. 

For the two treatment groups, two other versions of the video were further developed by adding 

textual annotations or a combination of textual and pictorial annotations on the screen.  

The design of these instructional materials followed Mayer’s (2009) instructional design 

principles for multimedia learning. The twelve principles focus on how to reduce extraneous 

processing, manage essential processing, and foster generative processing. Extraneous 

processing is imposed by inappropriate information presentation or not well designed 

instructional materials; essential processing is associated with the inherent difficulty level of 

instructional materials for a learner; generative processing is related to interpreting instructional 

materials (Sweller, Van Merrienboer, & Paas, 1998).  

In this study, the main focus was the Multimedia Principle and the Redundancy Principle. 

Elements of the instructional intervention were manipulated to test these principles. However, in 

the interest of designing a sound intervention, other principles from Mayer were applied. This 
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section provides details about how the principles were applied to demonstrate that the 

instructional materials were created according to accepted design standards, with the only 

variation being in the areas tested within the study. 

3.3.1.1 Reduce Extraneous Processing 

Five principles can be used by instructional designers to help learners reduce unnecessary 

mental efforts: 

1) Coherence Principle  

        People learn better only if relevant information is included in the material (Mayer, 2009). 

Processing irrelevant information would expend learners’ cognitive resources in the brain that is 

limited in capacity (Miller, 1956). To apply this principle, the textual annotations presented on 

screen only contain key words from the information that the instructor is lecturing; the pictures 

presented are closely-related, meaningful representations of the vocabulary words and ideas (see 

Figure 3.2).  

 

 

      
 

 

 

 

 

 

Figure 3.2 The Coherence Principle Example 

 

 

2) Signaling Principle  

        Adding information about how the lesson is organized and highlighting key information 

would make learning more effective (Mayer, 2009). “Signaling reduces extraneous processing by 

guiding the learner’s attention to the key elements in the lesson and guiding the learner’s 

Key words of what the instructor is 

speaking are presented. 

A corresponding picture is presented 

together with the textual annotation. 
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building of connections between them.” (Mayer, 2009, p.108) For both versions of the materials, 

vocabulary words are highlighted to draw students’ attention; a section heading is presented 

before the instructor covers the content of it, which makes it clear to students what will be 

presented next (see Figure 3.3). 

 

              

 

 

 

Figure 3.3 The Signaling Principle Example 

 

 

3) Redundancy Principle  

        If narration is added, presenting graphics alone would make learning more effective than 

presenting both graphics and printed text that is redundant to the narration (Mayer, 2009). When 

spoken words are involved, learners’ verbal channel in the brain may be overloaded by 

processing redundant textual information. However, making the verbal information in short 

segments or using smaller amount of text (e.g., key words) may reduce the redundancy effect. 

Also, it should be noted that subtitles or captions for a video or a TV program may help non-

native language speakers to comprehend spoken information (e.g., Mayer, Lee, & Feebles, 2014). 

Research on whether and how captions would help students better understand a video suggests 

that key word captions may be more beneficial for comprehension than full text captions (e.g., 

Guillory, 1998). That is, the less amount of text is provided, the less likely that the learners’ 

visual sensory memory will get overloaded, and the more likely the aural information will be 

completely processed in the verbal channel and visual images be processed in the pictorial 

channel. 

A section title is provided to inform 

learners of the content that follows. 

The vocabulary word being 

taught is highlighted. 
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For this study, key words rather than complete subtitles of what the instructor is speaking 

are presented on-screen as textual annotations, which is intended to reinforce the key ideas and 

complement the instructor’s spoken language, and therefore to enhance learners’ memory and 

understanding. 

 

 

 

Figure 3.4 The Redundancy Principle Example 

 

 

4) Spatial Contiguity Principle  

        Presenting words and corresponding pictures near each other would help learning because it 

avoids searching for relevant information in a separate place that requires extra cognitive 

resources (Mayer, 2009). In the textual annotations version, the text is presented at the bottom of 

the screen. If a picture were added to the upper corners of the screen, the picture would be 

separated from the text, causing extraneous processing. Therefore, for the text + picture version, 

both text and its corresponding picture are put together on the right side of the screen so learners 

can easily locate both types of information and make connections between them (see Figure 3.5). 

5) Temporal Contiguity Principle 

        Presenting words and corresponding pictures at the same time rather than early or later 

would help learning because showing words and pictures successively is hard to help learners 

make connections between them (Mayer, 2009). For both treatment groups, when the instructor 

is elaborating on a word or an idea, corresponding annotations will appear on screen. For the 

textual + pictorial annotations group in particular, the printed text and its corresponding picture 

were designed to display simultaneously while the instructor is speaking, which may help 

students make connections between different types of relevant information. 

Additional to the 

picture, only key words 

are presented while the 

instructor is speaking. 
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Figure 3.5 The Spatial Contiguity Principle Example 

 

 

 

 

 

Figure 3.6 The Temporal Contiguity Principle Example 

 

 

3.3.1.2 Manage Essential Processing 

Three principles can be used to design instruction that helps learners avoid information 

overload due to intensity and difficulty of content. 

1) Segmenting Principle  

        Presenting a fast-spaced multimedia lesson in short segments rather than in a long 

continuous manner may help learning (Mayer, 2009) because leaners may not have enough time 

to absorb the information delivered before getting into next section, and giving them a break to 

think and reflect on what has just been covered would make learning more effective. The lesson 

Text and its corresponding 

picture are close to each other. 

 

Text and picture are 

displayed simultaneously 

when the instructor is 

covering a word or an idea. 
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for this study was about 10 minutes long. The instructor controlled the speaking speed to make it 

not too fast but fit for the participants’ level. The lesson had five sections, each focusing on one 

aspect of Thanksgiving (e.g. meaning). There was an intentional pause by the instructor between 

the sections, so students’ brain would complete processing information of the current section and 

refresh before getting into the next. 

2) Pre-training Principle  

        Introducing relevant information to students beforehand or making sure students have 

enough prior knowledge would make the following learning easier (Mayer, 2009). A learner’s 

cognitive working capacity is limited according to Miller (1956), but having enough prior 

knowledge would expand the amount of information that a learner can process for one time. For 

this study, students were provided with a study guide and instructed to read it before watching 

the instructional video. The guide included learning objectives, questions, and vocabulary words 

to be covered in the lesson, enough information that would give students an idea of what would 

be covered in the lesson and help them get familiar with the form of the vocabulary words, so 

they would be prepared for the lesson. 

3) Modality Principle 

If pictures are presented, using spoken words to describe or explain them may be more 

effective than using printed words (Mayer, 2009). Presenting pictures and printed words together 

may overload the working memory because words and pictures are processed in the visual 

channel whereas presenting pictures and spoken words together may not overload the working 

memory because they use different modalities: spoken words are processed in the auditory 

channel and pictures in the visual channel. For this study, one treatment group was provided with 

textual annotations while the instructor was speaking, which involved the use of different 

sensory modalities (i.e., visual modality for processing text and auditory modality for processing 

spoken words). The other treatment group was provided with both textual and pictorial 

annotations while the instructor was speaking. Although both textual and pictorial annotations 

require using visual modality, the textual annotations were designed to be concise and only 

include key words, which can help reduce cognitive resources required for processing them. 

3.3.1.3 Foster Generative Processing 

Four principles can be used to design instruction that helps learners organize incoming 

information and integrate it with their prior knowledge. 
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Figure 3.7 The Modality Principle Example 

 

 

1) Multimedia Principle  

        “People learn better from words and pictures than from words alone.” (Mayer, 2009, p.223) 

According to Paivio’s (1986) dual coding theory that words and pictures are processed in 

different channels in the brain, proving both words and pictures would make full use of the 

working memory. This is the principle used to differentiate the two treatment groups in the study. 

The text + picture annotations were intended to help students form different mental 

representations and make connections between them. Using both verbal and pictorial channels to 

process information simultaneously would make learning more efficient. In contrast, the textual 

annotations group only received printed text that required processing in the verbal channel only. 

Students may not have a chance to form pictorial representations and connect them with textual 

representations formed in their brain (see Figure 3.8). 

Mayer’s research around the following three principles has implications for how social 

presence and social cues may affect student learning in both computer-based multimedia learning 

environment and computer-mediated communication environment. 

 

 

Textual annotations only contain key 

words though they are processed in the 

visual channel as pictures are. 

Processing short textual annotations 

uses different modality from 

processing the instructor’s words. 
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Figure 3.8 The Multimedia Principle Example 

 

 

2) Personalization Principle 

        Presenting the multimedia lesson “in conversational style rather than formal style” (Mayer, 

2009, p.242) would make learning more effective. The conversational style would make learners 

feel that the instructor is talking to them and that they are having a conversation with the 

instructor, which activates “a social response” that “causes increases in active cognitive 

processing” (Mayer, 2009, p.247), consequently leading to better learning. In this lesson, the 

instructor presented information in spoken language in the style of having a daily conversation 

with students about a culture-related topic, which differs from a formal academic speech. 

Another application of the Personalization Principle is that the instructor asked students 

questions in the lesson to get them involved in active learning, such as “Have you seen or eaten 

any of these?” when taking about traditional Thanksgiving food and the question “Thanksgiving 

is a federal holiday. Do you know when it is?”  

3) Voice Principle 

        “People learn more deeply when the words in a multimedia message are spoken by a 

friendly human voice rather than by a machine voice” (Mayer, 2009, p.255) because learners 

may be more likely to respond to a human being than to machine. Activating learners’ social 

responses helps learning (Mayer, 2009). For this study, a real instructor delivered the lesson. 

Both text and the corresponding 

picture are presented. 
Only text is presented. 
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Although the lesson was recorded, the way that information was presented is similar to how 

would be delivered in the synchronous CMC environment.  

4) Image Principle  

Presenting an instructor’s image on the screen may not contribute to better learning (Mayer, 

2009). Using static human images may not give learners a sense of instructor social presence 

because the images do not contain any social cues that can help learners understand instructor’s 

spoken words. In this lesson, students could see the instructors’ real-time images rather than a 

static picture that may enhance instructor’s social presence and reveal nonverbal cues from, for 

example, instructor’s facial expressions, movements of lips, gestures, and tones, to help students 

make sense of what the instructor is speaking. 

3.3.2 Materials Development Process 

As the researcher of this study, who have several years’ experience in instructional design 

and in teaching English as a foreign language, I designed and developed the materials by 

selecting and adapting existing resources, and consulting experienced TESOL instructors to 

make both the content and the form of the materials fit participants’ current language level, needs, 

and interests.  

The materials adopted are from the American English website 

(https://americanenglish.state.gov). It provides good resources about American language and 

culture that EFL instructors may use in their teaching. I received permissions to use these 

materials. 

 The instructional materials were reviewed by three experienced instructors from the 

TESOL and the instructional design fields. They commented on the appropriateness of language 

use, accuracy of the content, alignment of annotations with the content, and matching of 

assessment items with the content. The reviewers’ comments mostly focused on language use 

and accuracy of information. The materials were revised based on their comments.  

A one-on-one materials review was conducted with ten Chinese students as well. These 

students were enrolled in the same course from which participants were invited. The review 

focused on assessing the difficulty level of the materials. A popular free synchronous CMC tool 

called Tencent QQ (www.qq.com) was used during the review process. First, the students were 

asked what they knew about Thanksgiving and from where they learned it. Next, the students 

were presented with the written script that the instructor used for the lesson, on which, target 
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vocabulary words were highlighted. The students were asked to type in chat the vocabulary 

words they already knew and unfamiliar words that were not highlighted. After that, they were 

asked to complete the posttest. Finally, the students were asked what percentage of information 

they had already known before the review process, and how well the materials assisted them to 

complete the posttest. They were also asked whether the content would be hard for them if it 

were delivered in spoken language, and whether the topic was interesting to them.  

Based on the students’ comments, minor revisions were made to the materials. Specifically, 

words that were already familiar to majority of the students were removed and words that were 

unfamiliar to them were added. 

3.4 Technology 

The lesson was recorded using YouCam, a video recording program in Window 7. The 

multimedia materials were developed using Camtasia Studio 8 for video editing. 

(www.techsmith.com/camtasia.html). After the video file was uploaded to the program, 

textboxes were added to generate a video for the textual annotations group, and both textboxes 

and pictures were embedded to generate a video for the other treatment group. 

3.5 Independent Variable 

The research was intended to compare three conditions: the control condition that no 

supportive information in the form of annotation was provided, one treatment condition that 

textual annotations were provided, and the other treatment condition that both textual and 

pictorial annotations were provided. The following questions and hypotheses were examined: 

Research question 1. How do text-only and text + picture annotations affect learners’ 

information comprehension? 

Hypothesis 1.1 Students presented with the text + picture annotations will have higher 

scores on information comprehension than students presented with the text-only annotations and 

students not presented with any annotations.  

Hypothesis 1.2 Students presented with the text-only annotations will have higher scores on 

information comprehension than students not presented with any annotations.  

Research question 2. How do text-only and text + picture annotations affect learners’ 

vocabulary learning? 
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Hypothesis 2.1 Students presented with the text + picture annotations will have higher 

scores on vocabulary learning than students presented with the text-only annotations and students 

not presented with any annotations. 

Hypothesis 2.2 Students presented with the text-only annotations will have higher scores on 

vocabulary learning than students not presented with any annotations. 

The independent variable is different modes of annotations. It has three levels: textual 

annotations (Treatment 1), text + picture annotations (Treatment 2), and no annotation (Control). 

As aforementioned, recorded instructional videos were used for the study. For the textual 

annotations condition, textual information including vocabulary with their English definition and 

key ideas of the lesson appeared on-screen while the instructor was speaking. For the text + 

pictures annotations group, additional to the textual annotations, correspondent pictures appeared 

on-screen to illustrate vocabulary words and key ideas. For the no-annotation condition, the 

original instructor video was used, in which, only the instructor was speaking, and not any 

additional information was presented on-screen.   

3.6 Dependent Variable 

 The dependent variables are information comprehension and vocabulary learning. 

Information comprehension refers to how well students understand and memorize the facts about 

Thanksgiving presented by the instructor. To measure it, students completed short-answer 

questions about the content of the instruction. Vocabulary learning refers to how well students 

can understand and memorize the definitions of vocabulary words. To measure it, students were 

asked to write the meaning/definition of a list of vocabulary words covered in the instruction.  

3.7 Instruments 

Pre- and posttests were used for the study. The tests were identical except that at the 

beginning of the pretest students were requested to provide their demographic information. The 

pretest (APPENDIX C) was used as a reference to determined how much prior knowledge 

students already have before the instruction. The posttest (APPENDIX D) was used to determine 

how well students learned from the instruction. Both tests were created in Qualtrics 

(https://www.qualtrics.com), an online survey software. Students received a link for each test and 

completed them online.  

Using the same questions for pretest and posttest may have a potential threat to internal 

validity (Creswell, 2012). Students might anticipate the questions on the posttest based on what 
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were listed on the pretest and therefore pay more attention to those questions during the 

instruction. But due to the type of questions (i.e., providing definitions and short answer 

questions) and the fact that majority of the content was covered by the tests, students had to truly 

memorize and understand the content to give correct answers. There would be no chance for 

guessing. 

Also, to prevent cheating, it was stated clearly in the consent form and the directions for the 

study that students’ participation is voluntary, and their scores in the study would not be revealed 

or affect their academic performance at school. Further, it was emphasized that their true test 

scores were important to data analysis and generalizing conclusions for this study. 

The total score for each test was 175 points, and the time limit was 25 minutes. The tests 

had two parts. Part 1 focused on factual knowledge of Thanksgiving (100 points in total), and 

Part 2 focused on vocabulary (75 points in total). Part 1 included 9 short-answer questions, 

measuring whether students have mastered the facts and ideas covered in the instruction. To help 

them manage test time, students were directed to write as much as they can but not more than the 

maximum words indicated for each question. Also, depending on the complexity of an answer, 

different points were allocated for each question. 

Here are some examples from the tests: 

1. What does Thanksgiving mean to Americans? (Your answer should be no more than 20 

words.)  (10 points) 

2. What is the sailing route of the Pilgrims? (Your answer should be no more than 30 words.) 

(15 points) 

3. When was the first Thanksgiving? (5 points) 

Part 2 asked students to write definitions for 15 vocabulary words. Each correct answer was 

worth 5 points. Examples of vocabulary items are: 

Pilgrim ___________ 

persecution _____________ 

Asking learners to recall information rather than using multiple choice for assessing 

memory and comprehension was used by previous researchers in relevant studies to avoid 

guessing (e.g., Chun et al., 1996; Cottam, 2010; Cottam et al., 2008; Jones, 2004; Jones et al., 

2002; Plass, Chun, Mayer, & Leutner, 2003). Different types of test items vary in difficulty level 

(Cottam, 2010). With easier measures like multiple choice, students had overall high learning 
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scores, which consequently led to nonsignificant group difference. For example, vocabulary 

production and vocabulary recognition were used in both Yoshii et al.’s (2002) and Yoshii’s 

(2006) studies. Only the more demanding recall task - vocabulary production was found to have 

a significant group difference. 

A grading rubric was also developed to help grade the tests (APPENDIX E). For Part 1, 

sample answers were provided with key points identified and points assigned for each of them. 

For example, the sample answer to the question “Why do Americans celebrate Thanksgiving?” 

included two key points: “a time for tradition and sharing; a time for reunion and expressing 

thankfulness”. Five points would be assigned to each idea if a student’s answer was close to the 

sample answer. Similarly, for vocabulary definitions, sample answers were also provided. Points 

would be assigned depending on whether key points were covered. 

3.8 Procedure 

An invitation letter was sent out to potential participants at the beginning, explaining the 

significance of the study, providing general information about it, and encouraging everyone to 

participate. After getting responses from students who expressed willingness to participate, an 

email of instruction (APPENDIX F) was sent out to guide the students on how to participate in 

the study. The instruction reminded them of the technology requirements and time limit for 

completing the study. It also provided information about reading and submitting the Consent 

Form (APPENDIX G), completing a pretest online, downloading a page of study guide, 

watching an instructional video, and completing a posttest online at the end. Details of the 

procedure are provided in Table 3.2. 

3.9 Data Analysis 

Quantitative data including students’ pre- and posttest scores on information comprehension 

and vocabulary learning were collected. ANCOVA tests were conducted with pretest scores as a 

covariate. Post-hoc tests were used to further explore significant ANCOVA differences between 

the groups.  
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Table 3.2 

The Procedure of the Study 

Phases Tasks 

Administration 

Send out invitation letter 

Send out instruction for participation in the study 

• Technology requirements 

• Time limits for completing the whole study 

• Links and steps for accessing tests and materials  

During the 

Instruction 

Read and submit the Consent Form 

Complete the pretest 

Download and read the study guide 

Watch the instructional video 

Control Group: 

Instructor speaking 

Treatment 1 Group: 

Instructor speaking 

with on-screen textural 

annotations provided 

Treatment 2 Group: 

Instructor speaking with on-

screen textural and pictorial 

annotations provided 

Complete the posttest 
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CHAPTER FOUR 

RESULTS 

This study examined the effects of different modes of annotations on students’ information 

comprehension and vocabulary learning in a listening-skill-oriented, synchronous multimodal 

CMC environment. Questions addressed by this study are: 

1. How do different modes of annotations affect learners’ information comprehension? 

2. How do different modes of annotations affect learners’ vocabulary learning? 

There were three conditions in this experimental study: control (no-annotation), treatment 1 

(text-only annotations), and treatment 2 (text + picture annotations). A pre- and posttest method 

was used for this study; pretest, the covariate, served as the baseline variable to assess students’ 

current knowledge level; posttest, the dependent variable, assessed student learning. ANCOVA 

tests were used to examine the differences across the three conditions.  

The hypotheses guiding the questions are: 

1.1 Students presented with the text + picture annotations will have higher scores on 

information comprehension than students presented with the text-only annotations and students 

not presented with any annotations.  

1.2 Students presented with the text-only annotations will have higher scores on information 

comprehension than students not presented with any annotations. 

2.1 Students presented with the text + picture annotations will have higher scores on 

vocabulary learning than students presented with the text-only annotations and students not 

presented with annotations.  

2.2 Students presented with the text-only annotations will have higher scores on vocabulary 

learning than students not presented with any annotations.  

Detailed results of the study are presented in this chapter. There are two sections: 

preliminary data analysis including discussions of missing data and tests of statistical 

assumptions, and primary data analysis reporting the descriptive and referential statistics of the 

ANCOVA tests for information comprehension and for vocabulary learning. 
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4.1 Preliminary Data Analysis 

4.1.1 Missing Data 

Out of 147 students who participated in the study, 142 students completed the information 

comprehension test, and 135 completed the vocabulary test. Only the data from these completers 

were used for analysis. 

4.1.2 Test of Statistical Assumptions 

A few statistical assumptions should be met to ensure that statistical models fit data and 

statistical analyses be valid. The assumptions for ANCOVA include: independence of 

observation, normality, homogeneity of variance, independence of the covariate and treatment 

effect, and homogeneity of regression slope. 

4.1.2.1 Independence of Observation 

It is important that none of the observations or measurements are influenced by others. For 

the study, this assumption was satisfied because participants were randomly assigned to groups 

and required to complete their study individually online, which may have eliminated interaction 

among them. 

4.1.2.2 Normality 

The normality assumption requires that the distributions of scores (residuals) within groups 

be normal. There were over 40 participants in each group, and the QQ-normal plots of residuals 

forming a line for both comprehension and vocabulary models ensured satisfaction of this 

assumption. 

4.1.2.3 Homogeneity of Variance  

It is important that variances should be equal across groups for dependent variables. 

Levene’s test was conducted to examine if the assumption was met. Table 4.1 shows that the 

results were non-significant for both information comprehension and vocabulary learning 

posttests scores, indicating the assumption was met.  

4.1.2.4 Independence of the Covariate and Treatment Effect 

This assumption requires that the covariate should not be different across the groups. That is, 

the result of an ANOVA test with “the groups as the independent variable and the covariate as 

the outcome should be non-significant” (Field, 2016, p.1). For this study, the results of ANOVA 

tests on the covariate – pretest scores suggest that this assumption was met for information 
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comprehension with F (2, 139) = .973, p = .381 and for vocabulary learning with F (2, 132) 

= .146, p = .865, which were both non-significant. 

 

 

Table 4.1  

Levene’s Test of Equality of Error Variance 

 F df1 df2 Sig 

information comprehension .716 2 139 .491 

vocabulary learning 1.940 2 132 .148 

*p < .05 

 

 

4.1.2.5 Homogeneity of Regression Slope 

This assumption means that the slopes of regression lines should be almost the same or the 

regression lines parallel among groups. To test the homogeneity of regression slope, an 

ANCOVA model with groups as the independent variable and groups × covariate (pretest) as an 

interaction term. This assumption is met only if the interaction is non-significant. The statistical 

analyses results show that the interaction was not significant in the model for information 

comprehension with F (2, 136) = 2.712, p = .070 and for vocabulary learning with F (2, 129) 

= .819, p = .443, which indicate that the assumption was satisfied. 

4.2 Primary Data Analyses 

To test the hypotheses for the study, ANCOVA was used for both information 

comprehension and vocabulary learning.  

4.2.1 Information Comprehension  

Research question 1: How do different modes of annotations affect learners’ information 

comprehension? 

Hypothesis 1.1: Students presented with the text + picture annotations will have higher 

scores on information comprehension than students presented with the text-only annotations and 

students not presented with any annotations.  

Hypothesis 1.2: Students presented with the text-only annotations will have higher scores 

on information comprehension than students not presented with any annotations. 
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The descriptive statistics for information comprehension is presented in Table 4.2. By 

comparing the average scores of the pretest and posttest in total and across groups, all groups had 

learning gains after completing the lesson.  

 

 

Table 4.2 

Number of Subjects, Means, and Standard Deviations of Comprehension 

 Pretest*  Posttest* 

 n Mean  SD  Mean  SD 

Control  48 9.89 9.28  22.00 15.66 

Treatment 1 43 11.15 9.03  33.08 20.90 

Treatment 2 51 8.70 7.18  34.29 19.39 

Total  142 9.84 8.50  29.77 19.40 

* The maximum possible score of both information comprehension tests was 100 points. 

 

 

 

Figure 4.1 Comprehension Pre- and Posttest Scores  

 

 

To test the hypotheses for information comprehension, one-way ANCOVA was used. The 

results show that there was a significant effect of groups on posttest scores, F(2, 138) = 8.758, p 

< .001. Also, the pretest scores, the covariate, were significantly related to the posttest scores, 

F(1, 138) = 41.062, p < .001. Significant differences were found between the control and the 
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treatment 1 group (p < .05) and the control and the treatment 2 (p < .001). However, the two 

treatment conditions were not significantly different (p = .271).  

Hypothesis 1.1 was partially supported by the statistical analysis that students presented 

with the text + picture annotations scored significantly higher on information comprehension 

than students not presented with any annotations. However, though the average posttest score 

was a little higher, students in the text + picture annotations group did not perform significantly 

better compared with students provided with text-only annotations.  

Hypothesis 1.2 was supported by the statistical analysis that students presented with the 

text-only annotations did score higher on information comprehension than students not presented 

with any annotations. 

4.2.2 Vocabulary Learning 

Research question 2: How do different modes of annotations affect students’ vocabulary 

learning? 

Hypothesis 2.1: Students presented with the text + picture annotations will have higher 

posttest scores on vocabulary learning than students presented with the text-only annotations and 

students not presented with any annotations.  

Hypothesis 2.2: Students presented with the text-only annotations will have higher scores 

on vocabulary learning than students not presented with any annotations.  

The descriptive statistics for vocabulary learning are presented in Table 4.4. On this 

measure, the text-only group had the highest average score. The control group scored the lowest, 

just as they did on information comprehension.  

To test the hypotheses for vocabulary learning, the one-way ANCOVA was used. Similar 

to information comprehension, the results show a significant treatment effect on posttest scores, 

F(2, 135) =  5.025 , p < .01. Also, the pretest scores, the covariate, were significantly related to 

the posttest scores, F(1, 135) = 17.823, p < .001. Significant differences were found between the 

control and the treatment 1 group (p < .01), and the control and the treatment 2 group (p < .05).  

Once again, the two treatment conditions were not significantly different (p = .553). 

 Just like Hypothesis 1.1, Hypothesis 2.1 was partially supported. Students presented with 

the text + picture annotations performed significantly better on vocabulary learning than students 

not presented with any annotations. For the two annotations groups, the text only group had 

higher scores but there was no significant difference. Hypothesis 2.2 was supported; students 
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presented with text-only annotations scored higher on vocabulary learning than students not 

presented with any annotations. 

 

 

Table 4.3 

Number of Subjects, Means, and Standard Deviations of Vocabulary Learning 

 Pretest  Posttest 

 n Mean  SD  Mean  SD 

Control  43 7.77 6.70  22.16 17.43 

Treatment 1 43 8.62 7.67  35.74 24.16 

Treatment 2 49 8.29 7.69  32.95 21.08 

Total  135 8.23 7.33  30.40 21.69 

* The maximum possible score of both vocabulary learning tests was 75 points. 

 

 

 

 

 

Figure 4.2 Vocabulary Pre- and Posttest Scores  

 

 

4.2.3 Summary 

The ANCOVA results suggest a similar pattern for both information comprehension and 

vocabulary learning: students in the two treatment conditions performed significantly better than 

students in the control condition. The average scores of the two treatment groups differed but the 

difference was not significant. Chapter 5 will discuss these results in detail. 
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CHAPTER FIVE 

DISCUSSION 

Chapter 4 presented the results from the research experiment. This chapter will discuss the 

results, implications, and limitations of the current study. 

The purpose of this study was to examine the effects of different types of annotations on 

student learning in the synchronous multimodal CMC environment. An experimental design was 

used by randomly assigning participants to one of the three conditions: no annotation (control), 

text-only (treatment 1), and text + picture (treatment 2). The annotations were used to provide 

complementary information to help students understand and memorize content information 

delivered by the instructor via the audio/video channel. Two overarching research questions were 

proposed for this study: 

1. How do different modes of annotations affect learners’ information comprehension? 

2. How do different modes of annotations affect learners’ vocabulary learning? 

Four hypotheses were raised for the two questions: 

1.1 Students presented with the text + picture annotations will have higher scores on information 

comprehension than students presented with the text-only annotations and students not 

presented with any annotations.  

1.2 Students presented with the text-only annotations will have higher scores on information 

comprehension than students not presented with any annotations. 

2.1 Students presented with the text + picture annotations will have higher scores on vocabulary 

learning than students presented with the text-only annotations and students not presented 

with any annotations.  

2.2 Students presented with the text-only annotations will have higher scores on vocabulary 

learning than students not presented with any annotations. 

5.1 Pretest and Posttest Scores in General 

The average pretest scores presented in Chapter 4 (9.84 out of 100 for comprehension and 

8.23 out of 75 for vocabulary) (see Tables 4.2 and 4.4), suggested that students generally lacked 

prior knowledge about the facts and vocabulary related to the lesson topic. After completing the 

lesson, the average posttest scores increased but were still relatively low: 29.78 out of 100 for 

comprehension and 30.40 out of 75 for vocabulary. Previous research suggests that such learning 



 

48 

 

gains is typical for challenging assessments that require language production (e.g., using recall 

protocol to summarize ideas) (Cottam, 2010). In this study, using short-answer questions and 

definitions on the tests raised the difficulty level of the assessment, making the scores generally 

low. Besides, the tests were timed. Completing the tests within time limits may have also 

increased the difficulty for students. 

Also, from the instructional design perspective, learning is an integral process. A sound, 

authentic instructional cycle involves a series of learning events (e.g., Gagne’s nine events of 

instruction, 1985) in addition to information presentation. In particular, practice opportunities 

and formative feedback before the test would likely enhance learning and would be designed into 

authentic instruction. In this study, since the focus was explicitly on the effects of annotations 

alone, practice and formative feedback were not provided in the instruction. Future research 

could be adding annotations in a comprehensive lesson. 

Additionally, the pretest scores were statistically tested to be a covariate for the posttest 

scores across all the groups after conducting the ANCOVA analyses. By adding the covariate, 

the statistical analysis partialled out the influence of students’ prior knowledge on their 

performance on the posttest. For learning, it is common that students with higher prior 

knowledge are likely to perform better than those with lower prior knowledge, and vice versa. 

Prior knowledge, as measured by the pretest scores in this study, was a key factor that influenced 

learning outcomes. It determines how well new information will be received and integrated to 

form new knowledge (Butcher, 2014).  

5.2 Effects of Different Types of Annotations 

The first research question focused on the effects of different modes of annotations on 

learners’ information comprehension, and the second question focused on the effects on 

vocabulary learning. The findings show that annotations, whether text + pictures or text-only, 

supported information comprehension and vocabulary learning, and the addition of pictures to 

textual annotations appeared to neither help nor hinder student performance on tests of 

comprehension and vocabulary learning.    

Although the two research questions addressed different learning goals, the similar results 

may be attributed to the fact that assessments of information comprehension and vocabulary 

learning “measure the degree to which students have encoded and retained information explicitly 

provided in the instructional materials” (Butcher, 2014, p.179).  
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5.2.1 Annotation vs No Annotation 

In this study, students who were provided with annotations performed significantly better 

on the posttests than students who had no access to annotations. For the two experimental groups, 

annotations provided additional information while students were watching the instructor 

speaking whereas for the no-annotation group, students only watched the instructor speaking. 

The results could be explained by the multimedia effect, the revered redundancy effect, active 

information processing, and sufficient instructional support. 

5.2.1.1 The Multimedia Effect 

Per Mayer’s (2009) multimedia principle, students learn better with both verbal and 

pictorial information presented than with verbal information alone. That is, materials or 

information presented in more than one mode may better facilitate learning. Research suggests 

that students who studied verbal information presented in the single text or audio mode had 

difficulty remembering the key ideas and applying what they had learned to problem solving 

(Mayer, 2003). Mayer (2003) also states that “… students learn more deeply from well-designed 

multimedia presentations than from traditional verbal-only messages” (p.127). 

In the current study, the multimedia effect manifested in that students received multimedia 

information from two sources: 1) spoken words (i.e., verbal) and live images (i.e., pictorial) 

conveyed by the instructor via the audio/video channel; 2) textual annotations (i.e., verbal) or 

combination of textual annotations (i.e., verbal) and corresponding pictures (i.e., pictorial) 

provided to complement the instructor’s oral lecture.  

The multimedia effect enables students to make full use of their limited working memory 

capacity and the dual coding system. During leaning, students would consciously process 

information they received simultaneously in two channels: the textual annotations and the aural 

information from the instructor were processed in the verbal/auditory channel and the 

instructor’s visual images and pictures were processed in the pictorial/visual channel. Not only 

forming respective verbal and visual mental representations in the brain, students could also 

integrate and make connections between the different representations of information.  

The multimedia effect was also beneficial for recall. Verbal and visual information encoded 

in different channels formed different representations, which enabled students to retrieve 

information in the verbal form, in pictures, or in their combination on the test. 



 

50 

 

In aligned with the findings of this research, in a qualitative study about students’ 

perceptions on different types of annotations they received, Jones (2003) found that with both 

textual and pictorial annotations students “developed two different mental representations (visual 

and verbal) in addition to a mental representation of the aural input and, thus, integrated the 

organized representations of the different modes into their mental model of the aural passage” (p. 

50), which resulted in multiple routes or cues to help students retrieve information stored in long-

term memory. 

The current research fits in with other studies that demonstrated the positive multimedia 

effect on learning in the science areas (e.g., Mayer, 2009; Moreno et al., 2002) and in 

foreign/second language learning, specifically, the beneficial effects of multimedia annotations 

on students’ listening or reading comprehension and vocabulary learning in computer-based 

environments (e.g., Levin et al., 1987; Moreno et al., 2008; Moreno et al., 2005; Plass et al., 

2005).  

5.2.1.2 The Redundancy Effect 

Per Mayer’s redundancy principle, adding printed words to multimedia lessons with 

graphics and spoken words (i.e., narrated graphics) may have a negative effect on learning, 

particularly when the printed words are identical to spoken words (Mayer, 2009; Mayer & 

Fiorella, 2014). Kalyuga and Sweller (2014) assert that listening and reading simultaneously 

requires "extensive working memory resources for decoding text, no resources [would be] 

available to establish the referential connections, resulting in a redundancy effect." (p.256) 

Trying to match or scan between the printed words and the pictures expend additional mental 

resources that could otherwise be used for processing the content itself (Kalyuga et al., 2014). 

But some research (e.g., Kalyuga et al., 2014; Lavaur & Bairstow, 2011; Mayer et al., 2014) 

suggests that redundant text (e.g., captions for videos) may help learners who have difficulty 

understanding the spoken words like non-native speaker learners. 

For the current study, however, although text was provided on the video, the redundancy 

effect was minimized and even reversed because the textual annotations were designed to be 

short and contain only key words, which greatly reduced unnecessary information processing. 

The results support other studies that examined the reversed redundancy effect by using, for 

example, key words or a summarized version of text (e.g., Mayer et al., 2008; Reder & Anderson, 

1980).  
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The results are also aligned with the findings of some previous studies involving the use of 

text-only annotations for listening or reading comprehension and vocabulary learning in 

computer-based multimedia learning environments (e.g. Chun et al., 1996; Cottam, 2010; Jones 

et al., 2002; Plass et al., 2005; Plass, Chun, Mayer, & Leutner, 1998). In these studies, textual 

annotations were found to have a positive effect on learning. For example, Jones (2003) analyzed 

students’ perceptions about the effects of textual annotations and found that “The absence of 

annotated clues and low prior knowledge of the vocabulary prevented … [students] from 

effectively processing the aural input” and “construct[ing] meaning” (p.48) whereas textual 

annotations in the form of translations of the keywords were believed to be sufficient for helping 

students comprehend the listening passage and “provided information directly related to the 

passage and allowed students to more richly utilize metacognitive, cognitive and interactive 

strategies.” (p.49)  

 5.2.1.3 Facilitated Information Processing 

The results that the two annotations groups outperformed the no-annotations groups can 

also be explained by the benefits of multimedia instructional materials for facilitating students’ 

cognitive information processing. First, students only selectively attend to the incoming 

information and are more likely to pay attention to verbal and/or pictorial input that they are 

interested in (Mayer, 2009). When listening to the instructor speaking, pictures and/or the 

instructor’s visual images may have easily drawn the students’ attention and the textual 

annotations may have directed their focus to the critical elements of the content. Second, 

annotations provided immediate words and meaning, which could have helped students interpret 

the incoming auditory information and clarified meaning. Third, different modes of information 

that were presented helped students form different representations of the content knowledge. 

Textual annotations that only contained key words and summary of ideas helped students 

organize what they heard and read into verbal representation, and pictures helped them form 

visual representations. Fourth, annotations helped students integrate the different mental 

representations and make connections between form, pronunciation, and meaning, forming a 

complete structure of language information to be added to the students’ linguistic system. Last, 

different mental representations stored in the long-term memory provided alternative routes for 

students to recall information on the posttest. 
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5.2.1.4 Instructional Support 

Aside from explaining the results of the study from the perspective of the multimedia 

learning theory and principles, it may be attributed to sufficient instructional support provided to 

students during learning in the form of annotations.  

In the control group, students could only watch/listen to the instructor speaking. Although 

they may get extralinguistic information or social cues to aid comprehension by reading the 

instructor’s lips and facial expressions, it may still not be enough to help them decode the 

instructor’s spoken information due to the lack of prior knowledge and/or deficiency in listening. 

It was hard for them to assign correct meaning to the sound of individual words and phrases they 

heard without access to written information. Consequently, the students might fail to learn the 

information but only engage in rote memorization of the pronunciation of the spoken words and 

substitute it with an incorrect word. The group of students had significantly-lower posttest scores 

that were possibly due to incomplete and shorter answers, more spelling mistakes, and using 

meaningless words that had similar pronunciation as the correct ones. But further investigation of 

the students’ posttest answers may be helpful.  

For the two annotations groups, students benefitted from the annotations that complemented 

the instructor’s spoken words. Annotations compensated for students’ weakness in prior 

knowledge, lack of knowledge on a topic, and deficiency in language skills. The textual 

annotations presented key information that guided students’ attention to the critical components 

that the lesson was supposed to convey and served as referential information when they had 

difficulty or uncertainty interpreting the instructor’s spoken words. This was particularly helpful 

to students who were not good at listening. Learning could be frustrated without additional 

supportive information because it can be hard for them to make meaning of the sound of the 

foreign language they heard. With annotations, however, students could relate and integrate the 

meaning, form, and pronunciation of the information they received. For the text + pictures group, 

aside from the textual annotations, corresponding pictures could also illustrate the meaning and 

ideas, and help students avoid misconception.  

Therefore, the annotations together with the extralingustic information presented on the 

video channel provided necessary instructional support for students to understand and memorize 

the content, which consequently made the learning of students in the two experimental groups 

more effective than the control group. 
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5.2.2 Text + Picture Annotations v.s. Text-only Annotations 

There were no significant differences between students who received text + picture 

annotations and students who received text-only annotations in information comprehension or 

vocabulary learning. These groups were hypothesized to perform differently based on the 

multimedia effect and the minimized split-attention effect.  

Although many previous studies (e.g., Chun et al., 1996; Jones et al., 2002; Plass et al., 

1998) suggest that annotations with both text and pictures are more beneficial to students’ 

reading or listening comprehension and vocabulary learning than text-only annotations, it should 

be noted that the current study differs from the other studies in terms of the approach – the use of 

synchronous multimodal CMC with a visible instructor speaking on the video channel vs 

computer-based learning where the instructor was not present.  

One reason that may explain why adding pictures to the textual annotations did not make 

learning more effective is that the visual channel only allows students to attend to and process a 

certain amount of visual information due to limited working memory capacity (Miller, 1956). 

Except the pictorial annotations, instructor’s face is a visual unto itself. In face-to-face 

classrooms or synchronous CMC environments where the instructor live images are delivered, 

students may automatically pay attention to extralinguistic information or social cues by reading 

the instructor’s facial expressions, lips, gestures, or body language to get clues to help them 

interpret the meaning of the spoken information. In that sense, students in the text + pictures 

group might have also paid attention to the extralinguistic information. Reading the textual 

annotations and watching the instructor’s images could have already used up students’ visual 

memory, and no extra visual memory resources were left for them to view and process the 

pictorial annotations, although pictures were put next to the textual annotations to minimize the 

split attention effect. Consequently, the experience of what the text + picture group and the text-

only group attended to could have been much the same. However, some infield observation data 

would be needed to support this assumption. Future research with eye tracking should be 

conducted to further examine if the students did not process the pictorial information. 

Similarly, there could be other patterns of how students in the text + pictures group viewed 

all the information available to them, such as paying more attention to the textual annotations 

and the pictures but not much on the instructor’s images, or keeping scanning between the 
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instructor’s visual images, the textual annotations, and the pictures. A future study that uses eye 

trackers could be helpful to determine what learners are actually attending to. 

Additionally, it should also be noted that for both annotations groups, the posttest scores 

could be a mixed result of students’ listening and reading comprehension. The learning became a 

process that students actively constructed and integrated mental representations of both written 

and spoken information based on their prior knowledge. It was uncertain if the learning results 

were due to reading annotations, or listening to the instructor, or both. For students who were not 

good at listening comprehension, by reading the annotations carefully they could possibly 

perform well on the posttest. In this case, reading comprehension has largely contributed to the 

learning results. As Jones (2003) pointed out, although both textual and pictorial annotations 

were provided, students may choose one type of annotation that “best suits their needs” (p.51) to 

focus on or shift between text and pictures depending on which type of annotations they thought 

was clearer and more helpful for comprehension and memory. Similarly, Moussa-Inaty, Ayres, 

and Sweller (2012) found that when spoken and written materials were presented, some students 

just read written materials which actually made their learning more efficient.  

However, from the experimental control and intervention design perspective, in this study 

the only difference between the control and treatment groups is the annotations. In other terms, 

we could conclude that the difference between treatment and control is mainly due to the 

annotations (reading) part. 

5.3 Implications for Instructional Design 

This research has implications for how to optimally design and present instructional 

materials in synchronous multimodal CMC environments.  

5.3.1 Provide Sufficient Instructional Support 

Based on the findings of this current study, relying solely on extralinguistic information or 

social cues from the instructor’s live images may not be sufficient for learning because students 

who did not have access to any annotation performed the worst. In the listening-orientated, 

synchronous multimodal CMC language learning environment, providing supportive information 

or instructional materials appears necessary as it directs students’ attention to critical elements of 

the instructional content and helps them understand and memorize the oral information lectured 

by the instructor.  
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5.3.2 Minimize the Redundancy Effect 

To minimize the redundancy effect, the textual annotations in the study were designed to 

only contain key words or summary of ideas rather than being identical to the audio. For 

example, when the instructor was covering the question “What does Thanksgiving mean to 

American?”, several sentences were condensed to two points: “a time for tradition and sharing” 

and “for reunion and expressing thankfulness”. Sentences like “People often travel long 

distances to be with their relatives” were simple, meaning-evident, and easy to understand; they 

were not included in the annotations because the ideas were already covered (e.g., “reunion”).  

The idea can be extended or applied when designing instructional materials that are 

supposed to complement the instructor’s live online lecture in the synchronous CMC 

environment. Instructional materials design should consider reducing extraneous processing but 

fostering generative processing: textual information presented in the materials should not 

duplicate the information that the instructor presents orally. Rather, it should be designed to help 

students catch the key points, which can avoid extraneous efforts expended on processing the 

redundant textual information while listening to the instructor lecturing.  

5.3.3 Uncertain Effects of Adding Visuals to Text 

The findings of this study suggest that text + picture annotations were beneficial for 

learning although the effect was not significantly different from that of the text-only annotations. 

The text + picture annotations were in a combination of the textual annotations and 

corresponding pictures. Pictures were supposed to provide learners with visual cues to help 

interpret the meaning of the verbal information, and textual annotations were supposed to 

provide verbal stimuli that clarify abstract or unclear information conveyed by the pictures. Both 

types of supportive information were designed to complement each other and help students better 

understand and memorize the auditory information. 

 Given the results that text + picture annotations and text-only annotations worked equally 

well, whether visuals should be added to the complementary textual instructional materials is 

uncertain. Visuals can illustrate and clarify the meaning of written or spoken words, and 

processing visual and verbal informational simultaneously could make learning more effective 

(i.e. the multimedia effect) (Butcher, 2014; Price, 2007). But research also suggests that visuals 

may not always be helpful. First, pictures used to illustrate the meaning of common words may 

be helpful to non-native speaker learners but may be redundant and of a distraction to adult 
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native speaker learners (Mayer, 2009; Mayer et al., 2014; Sung & Mayer, 2012). In addition, 

visuals alone may not facilitate learning because processing the pictorial information that is 

unclear or contains too much information in the visual channel requires a lot of working memory 

resources, but presenting verbal information integrated with visual content may have positive 

impact on learning (Kalyuga et al., 2014; Plass et al., 2003). Further, using simple explanatory 

text (i.e., annotations) for visuals in narrated animations or adding key words next to pictures in a 

text can lead to significantly better learning (e.g., Mayer, 1989; Mayer et al., 2008).  

However, for the synchronous multimodal CMC environment in specific, workload 

imposed by processing both auditory and visual information transmitted by the instructor 

lecturing on the audio/video channel should also be considered. A single sensory modality 

channel (i.e., auditory and visual) should not be overloaded due to limited memory capacity (i.e., 

the Modality Principle; Mayer, 2009). In the computer-based multimedia learning environment, 

signaling techniques (e.g., highlighting) can be used to guide students’ attention to key 

information. In the synchronous CMC environment, instructors may provide direct verbal 

instructions or social cues (e.g., the pointing gesture) for students to focus on the complementary 

instructional materials that contain text and visuals. 

5.4 Limitations 

In the previous section, implications and suggestions for instructional design in the 

synchronous multimodal CMC learning environment were provided. Although the current study 

provided empirical evidence for how different types of annotations could affect student learning 

and how the multimedia learning theory and principles could be applied, there are a few 

limitations.  

This study used video-recordings instead of live lectures, and thus was not a fully authentic 

representation of a synchronous multimodal CMC environment. Students completed the lesson 

individually by viewing a recorded lecture rather than participating in a learning session together 

with several classmates. The ideal learning setting would be to assign students to different 

learning sessions to simulate small-sized face-to-face language classes where the instructor 

taught in real-time. However, because the focus of the study was only on information rather than 

the interaction between the instructor and students, using pre-recorded video may not have 

greatly affected the experimental results.  
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The decision to use recorded video was to make instruction consistent except for treatment 

differences, which would not happen in the live setting where small variances would be present, 

even when following a script. It mitigated other factors that could have compromised the 

research. For example, technical problems (e.g., unexpected signal interruptions), are often 

deemed unavoidable in the synchronous video-based communication (e.g., Lee, 2009). Also, 

problems caused by time difference when arranging learning sessions for both students and 

instructor would happen and prolong the study in the ideal setting.  

Using video-recordings with a real instructor presenting a lecture might not have made 

students perceive and react to learning too differently from how they would in the live setting. In 

Inglese et al.’s (2007, p.68) article, the authors discussed the “media equal real life” paradigm 

raised by Reeves and Nass (1996), 

… people can automatically and unconsciously respond socially and naturally to media. 
According to the Reeves and Nass, media can create the sense of being present with real 

people, in which case human responses to media are determined by the rules that apply to 

human-to-human social relationships. If media and real life can be similar, then knowledge 

of how people respond to real people and places should reveal a lot about how people 

respond to media. 

In this sense, students might have viewed the instructor and the lesson as live, and responded to 

the instructor and the materials presented in the video recording the way that they would in the 

synchronous CMC environment.  

However, it should be noted that to a certain degree the current study was still different 

from the one that is conducted in a natural online language class via synchronous multimodal 

CMC technology. Although the video quality and setting were similar to what one would expect 

in a live CMC context, students might have different feelings about watching a recorded video 

and participating in a live online session. Also, the technological experience differed: watching a 

video is much simpler than using a synchronous CMC software program, particularly when the 

technology is new to the users. The limitations of this study are concerned with the 

transferability of the findings to a real synchronous CMC context. 

5.5 Summary 

This chapter discussed the research findings referring to the theoretical framework of 

multimedia learning. Implications and suggestions for instructional design as well as limitations 

of this study were also addressed. Contrary to a controlled laboratory experiment that limits 

distractions, the current study was completed by students after class in the natural learning 
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setting. The evidence suggests that both text-only annotations and the text + picture annotations 

were beneficial for students’ information comprehension and vocabulary learning in the 

synchronous multimodal CMC environment. Learning by only watching the instructor lecturing 

without having access to any supportive information or instructional materials was ineffective.  

Prior research on instructional media suggests “examining the effects of media per se … is 

not a productive research strategy” (Mayer, 2003, p.130-131). Rather, we should “focus on the 

issue of methods across media - how to design a multimedia message that promotes 

understanding and whether design principles that work in one media environment … also work 

in a different media environment” is much more meaningful (Mayer, 2003, p. 131). The current 

research extended prior research on multimedia learning by applying the principles to a 

simulated synchronous multimodal CMC learning environment and examining the effects of 

different types of annotations that were provided as instructional materials to support student 

language learning. Little research addressed how multimedia materials worked with an instructor 

presenting and lecturing in a video broadcast. The instructor’s live visual images as another type 

of visual information added complexity to the learning environment. How instructional materials 

that contain text and pictures, and the instructor’s auditory information and visual images work 

together and affect learning were discussed in the study. 

This research has implications for designing instructional materials that best fit the 

synchronous multimodal CMC learning environment. Specifically, it helps determine what types 

of annotations are more effective for assisting students’ information comprehension and 

vocabulary learning when the instructor is presenting a live lecture online. Future research can 

examine how students actually attend to different types of information that is available in 

different conditions by using eye trackers. Also, the research may not be limited to how 

information presentation directly affects learning, but extend to how information presentation 

would affect interaction between various participants in the environment. 
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APPENDIX A 

STUDY GUIDE 

Learning objectives: 

• Recall and summarize facts about Thanksgiving. 

• Recall the meaning of relevant vocabulary 

 

Content outline: 

1. The meaning of Thanksgiving 

• What does Thanksgiving mean to Americans? 

2. The history of Thanksgiving 

• Who are Pilgrims? 

• What is the sailing route of the Pilgrims? 

• When was the first Thanksgiving? 

• Why was the first Thanksgiving celebrated? 

• How was the first Thanksgiving celebrated? 

• When did Thanksgiving become a national holiday? 

3. Traditional Thanksgiving foods 

• What traditional foods will Americans prepare for a Thanksgiving dinner? 

4. Special events for Thanksgiving 

• What may Americans do to celebrate Thanksgiving? 

5. The symbols of Thanksgiving 

• What are the symbols of Thanksgiving?  

 

Vocabulary for each of the five questions:  

Q1 Pilgrim 

settle down 

abandoned 

persecution 

Q2 inhabitant 

bountiful 

survive 

barley 

feast 

Q3 clam 

eel 

cranberry 

squash 

pecan 

gravy 

Q4 parade 

charity 

donate 

Q5 cornucopia  
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APPENDIX B 

VIDEO SCRIPT 
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APPENDIX C 

PRETEST  
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APPENDIX D 

POSTTEST 
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APPENDIX E 

GRADING RUBRIC 
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Part 2 

Grading Directions for vocabulary questions:  

1. Each definition is worth 5 points; 75 points in total. 

2. Points should be given based on the degree to which the key ideas are covered. 

3. Each incorrect spelling will be taken half point off. 

pilgrim People who left England and sailed by Mayflower to America to avoid unfair religious treatment 

persecution cruel and unfair treatment 

inhabitant a person or animal that lives in a particular place 

bountiful a large amount of 

barley a kind of grain, which can be used for food or to make beer 

feast a special meal with a lot of food and drink 

clam a type of shellfish that lives in sand 

eel a long fish that looks like a snake and has smooth slippery skin 

cranberry a kind of small, dark red berry 

squash a type of vegetable that has a hard skin 

pecan a nut that grows in north America  

gravy a sauce made from the juices of cooked meat 

parade people or vehicles moving down a street to celebrate a special day or event 

charity organizations that raise money for very poor people 

cornucopia  a horn-shaped container full of fruits, vegetables, and flowers 
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APPENDIX F 

PARTICIPATION INSTRUCTION 
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APPENDIX G 

CONSENT FORM 
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APPENDIX H 

IRB APPROVAL MEMORANDUM 
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