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Abstract: Language learning and technology has now become an interesting field of inquiry for many research scholars and professionals in 

the field of second language acquisition. Advances in information technology have affected second language teaching and learn ing as well. 

A plethora of research on the development of second language skills has surged especially in the last two decades. A number of studies 
employing various research designs and methodological approaches have provided some evidence on the effectiveness of technology on 

second language learning and teaching. However, much of research has shown mixed findings and inconclusive results. Hence, research 

community is encouraging further studies on the pursuit of finding out for whom and under what condition s is technology rather effective in 
language learning and teaching. This paper presents a brief review of previous studies and some preliminary research on the e ffects of 

technology, i.e. multimedia annotations/glossing on second language vocabulary learning. This paper draws on Mayer’s Cognitive Theory of 
Multimedia Learning (2009) and examines the impact of multimedia annotations on second language vocabulary learning. Prelimin ary 

research shows that certain multimedia annotation modes yield positive evidence on enhancing second language reading comprehension and 
vocabulary learning.  
Keywords: COMPUTER-ASSISTED LANGUAGE LEARNING, TECHNOLOGY, MULTIMEDIA ANNOTATION, VOCABULARY, LEARNER 

AUTONOMY 

 

1. Introduction 

1.1 A brief history of Computer-Assisted Language
  Learning (CALL) 

Language learning and technology is a phrase that has already 

occupied an important place in the field of SLA. The beginnings of 

using computers for language learning purposes date back to the 
early use of computers mainly in institutional form, for example, by 

some universities in the USA. The development of CALL has been 
closely linked to technological advancements that date back to the 

1950s. Therefore, trying to have a more representative definition of 
the field of CALL has not been an easy task due to its the ever-

changing nature, hence, producing terminology that has not 
survived the time [16], [3], [4], [9], [13]. Despite the difficult task 

of defining and dividing the field into stages of development, 

distinct from each other, the literature so far distinguishes the 
division offered by Warschauer [15] and Bax [3]. CALL is divided 

into three main periods [18] where each of them has corresponded 
to a certain level of technological development and also to certain 

pedagogical approaches. The first period was called the 
behavioristic CALL which was conceived in the fifties of the 

twentieth century and was implemented in the sixties and seventies. 
A characteristic of this period was that the computer did not provide 

sufficient interaction opportunities and mainly provided tasks and 

programs for repetitive exercises that were often described in 
derogatory (pejorative) language such as tedious and monotonous 

activities. The second phase, known as the communicative CALL, 
emerged in the 1970s and 1980s, at a time when behaviorist 

approaches to language teaching were gradually diminished in both 
the theoretical and pedagogical levels, especially by taking 

advantage of the opportunities offered by personal computers. 

Learning at this stage coincided with cognitive theories that 
emphasized that learning was "a process of discovery, expression, 

and development" [16]. Meanwhile, the third phase known as the 
integrated CALL that emerged strongly in the early twenty-first 

century, resulted in the shift from the cognitive point of view of 
communicative teaching to the social or socio-cognitive point of 

view which focused on the use of language in authentic social 
contexts by integrating technology into the language learning 

process and thus developing key language skills such as listening, 

speaking, reading and writing. Thus, the computer with multimedia 
capacities and networking offers not only fast and multidimensional 

opportunities in the function of language development, but, already, 
it has become an imperative for use in the developed world. Of 

course, these three stages of development cannot be divided into 
strict timelines because while a new stage has emerged the previous 

stage has continued for a while until the accommodation of the new 
stage. On the other hand, Bax [3] makes a critical analysis of the 

division of periods that Warschauer makes by offering a different 

perspective. Bax makes a slightly different classification by 
dividing the CALL development periods into the limited, open, and 

integrated period. Bax, according to Healey [9] argues that the early 
use of technology for teaching purposes was not necessarily with a 

behavioral approach but was limited in opportunity and 
consequently calls it a limited phase. Meanwhile, with technological 

advancements and the use of the internet with a multitude of 

possibilities it offers we have reached the stage that Bax calls the 
open CALL that lies between the limited and the integrated. While 

Bax classifies the third phase as an integrated CALL, the same as 
Warschauer, but which differs in the sense of the definition that 

according to him, the integrated CALL, will appear when it is 
„normalized‟ in terms of use. The concept of the normalization of 

technology in teaching and learning [3] means "the time when 
technology is invisible, not even considered as technology but as 

something real in everyday life", as is common now when we use a 

piece of paper and a pencil to write on it, these tools that were once 
technologically advanced tools but that do not look like them now 

due to full integration into everyday life. These are the three main 
periods of CALL development where the latter already includes the 

use of hypermedia annotations to develop reading competence and 
to learn vocabulary in the second language. 

2. Learning Autonomy and CALL 

Student-centered pedagogical approaches and methods in the 

language learning process have been conceived and developed in 
different periods. Pedagogical practices that have aimed at shifting 

from teacher-centered teaching to student-centered teaching have 

led to the gradual achievement of what is known as learning 
autonomy. The implementation of pedagogical approaches with a 

focus on the student dates back to the fifties of the twentieth century 
when educational psychology placed special emphasis on the role 

that the individual plays in the learning process, i.e. as an active 
participant in this process shaping the learning experience itself 

[13]. Similarly, constructivism placed special emphasis on the 
student, focusing not on the knowledge to be transmitted but on the 

process of constructing, organizing and sharing that knowledge, 

developments that have influenced new methodological approaches 
to teaching, mainly shifting from teacher-centered classroom to 

student-centered classroom [13]. However, the authors note that 
despite the vital role of technology in the language learning process, 

there is still a lack of clarity and terminological consistency 
between the objectives, i.e. the development of learning autonomy, 

and the means to reach this stage, e.g. internet etc. In fact, it has 

long been mistakenly thought that technology would independently 
enable users to control and develop the learning process without the 

help of the teacher [13]. The interconnectedness of CALL and 
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learning autonomy has attracted the attention of many researchers 
[6], [12], [13], [4]. Language learning and technology are often 

associated with learning autonomy because of the opportunities that 
technology offers for continuous learning outside the school by 

providing space for self-study, based on student's interest and also 
independently of the teacher [4]. [4] computers consistently offer 

greater autonomy, and unlike teachers, are also available outside of 

school and accessible at any place and time, opportunities that are 
limited in relation to qualified teachers but that however they offer 

many modalities that the book does not offer, for example. And in 
this sense, Beatty, emphasizes the increasing role of the school to 

promote the autonomy of learning beyond the classroom, enabling 
students not only simple benefit and knowledge building but also 

tools and ways to enrich and expand the knowledge acquired from 
formal education [4]. Especially due to the differences and special 

characteristics of students, including different levels of linguistic 

development, autonomy in the process of learning through 
technology offers users a variety of opportunities and modalities. 

Another important issue related to the autonomy of learning is the 
way of presenting the teaching material in a digital environment as 

opposed to the physical material. The opportunities offered by the 
digital learning environment, due to the nonlinear organization of 

the material, are at a great advantage over the traditional learning 

environment. Unlike learning in a traditional environment, e.g. from 
the book where it usually happens that information and material are 

organized linearly, learning in the digital environment is more 
attractive and offers greater autonomy and control in the learning 

process and also encourages and develops critical thinking [4]. In 
this sense, the use of hypermedia annotations for the purpose of 

improving vocabulary learning the second language significantly 
affects the independence of students from the teacher on the one 

hand and the promotion of learning autonomy on the other. 

3. Technology and vocabulary learning 

Some of the key studies investigating the relationship between 
annotation use and vocabulary learning are the following: Al-

Seghayer [2], Chun & Plass [7], Akbulut [1], Yanguas [17], Ko [8], 

Varol & Erçetin [14], Yoshii [19], Yeh & Wang [18], Yoshii & 
Flaitz [20], Ramazenali & Faez [11] etc. In this regard, the 

utilization of multimedia annotations for the enhancement of 
vocabulary learning have received a particular interest from the 

research community, therefore serving as an interesting and 
important research area for many scholars and practitioners.  

Our review of literature will, inevitably, have to start with Chun 

and Plass who did some pioneering research on the topic of 

multimedia annotations and vocabulary acquisition, which later 
served as an interesting area of inquiry for many scholars along the 

advancement of technology and the emergence of digital learning 
environments. The study intended to identify effects of different 

annotation modes and modalities for vocabulary learning while 
using a computer program for L2 reading. “The results showed a 

higher rate of incidental learning than expected (25% accuracy on 

production tests, 77% on recognition tests), significantly higher 
scores for words that were annotated with pictures + text than for 

those with video + text or text only [7]. Chun and Plass employed a 
within-subjects design in their study, however, they recommended 

between-subjects design in future studies.   

Some years later, Al-Seghayer [2], in a study consisting of 30 
participants using a within-subject design examined effects of three 

annotation conditions, namely text alone, text + picture, and text + 

video, on vocabulary learning. Surprisingly, this study “yielded the 
conclusion that a video clip is more effective in teaching unknown 

vocabulary words than a still picture. Among the suggested factors 
that explain such a result are that video better builds a mental 

image, better creates curiosity leading to increased concentration”.  

Ko [8] investigated the relationship between second language 
proficiency and annotation mode in incidental vocabulary learning. 

Four groups under different annotation conditions, i.e., no 

annotation, L1 annotation, L2 annotation, and L1 + L2 annotation, 

were used in the study. Findings of the study showed that L1 
annotation and L1 + L2 annotation were effective for lower-level 

learners whereas L2 annotation and L1+L2 annotation were 
effective for higher-level learners.  

Similarly, Yanguas studied the effects of different types of 

multimedia annotations, namely textual, pictorial and textual + 

pictorial, on comprehension of the text and vocabulary learning. 
“Results of quantitative and qualitative analyses of the data 

gathered showed first that all multimedia gloss groups noticed and 
recognized significantly more of the target words than the control 

group” [17].  

Yoshii examined effects of L1 and L2 annotations on incidental 
vocabulary learning in a multimedia learning environment and 

found that “both L1 and L2 glosses are effective for incidental 
vocabulary learning, but long-term retention may differ between the 

two types” [19].  

Akbulut [1] investigated the effectiveness of different 

annotation modes, namely definitions of words, definition + picture 
and definition + video, on incidental vocabulary learning and 

reading comprehension. “Results showed that the groups that had 
access to definitions along with both types of visuals had 

significantly higher vocabulary scores on both immediate and 
delayed posttests than the definition only group. However, no 

differences were observed on the reading comprehension test”.  

Varol and Erçetin went on further and studied the effects of 

working memory, annotation mode, and incidental vocabulary 
learning. Using a between groups experimental design, the study 

found “a significant relationship between working memory and 
reading comprehension regardless of treatment condition and 

immediate positive effects of glosses on incidental vocabulary 
learning” [14].  

Ramazenali and Faez  conducted research on vocabulary 
learning with the help of multimedia annotations. The study drew 

on Mayer‟s cognitive theory of multimedia learning which is the 
theoretical framework for this present study, as well. Their study 

intended to identify which annotation modes, namely L2 definition, 
aural, and video animation, are effective in enhancing vocabulary 

learning and retention. “The quantitative findings revealed that dual 
glossing modes were more effective than single glossing modes for 

many test sessions. . . and that learners preferred the dual glossing 

mode of L2 definition and video animation” [11]. In a similar 
fashion to the present study, yet with distinct socio-cultural setting 

and methodological approach, Yeh & Wang, [18] investigated 
effects of three annotation modes, namely text annotation only, text 

plus picture, and text + picture coupled with sound. Findings of the 
study revealed that text + picture was the most effective mode in 

vocabulary learning.  

Yoshii and Falitz [20] examined the effect of annotation mode 

on incidental vocabulary retention. 151 beginner and intermediate 
adult learners of English participated in the study and read a story 

under different annotation conditions, namely text-only, picture 
only, and a combination of text and picture.  

Each of the studies described above was conducted in different 

research settings and circumstances, therefore producing mixed 
results. For example, Chun and Plass [7] reported that text + picture 

is more effective than text + video for incidental vocabulary 

learning in contrast to Al-Seghayer‟s study whose findings revealed 
the opposite. This could be caused by a number of factors such as 

the socio-cultural and language background of participants, age 
difference, second language proficiency, as well as research design 

and data collection instruments. The research community is 
continually encouraging other studies similar to the above-

mentioned ones. Hence, this present study aims to contribute to the 
current body of knowledge by conducting research in a specific 

setting, therefore, aiming to produce first-hand findings and 

insights. 
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4. Conclusions 

Obviously, vocabulary learning in a second language is a 

complex process. People process information through different 

verbal channels in different languages, however, all people, no 
matter what language they speak, have a common non-verbal 

system or what Paivio calls the imagery system. Furthermore, 
Mayer [9] states that “people learn better from words and pictures 

than from words alone - made possible through multimedia 
instruction - however, the question is how can we design 

multimedia instruction that improves learner understanding of 

presented material? 

As for the pedagogical implications, we can conclude that 
annotating second language texts on different modes can improve 

vocabulary learning. Therefore, the use of multimedia annotations 
in second language vocabulary learning is recommended as a useful 

pedagogical tool. 

This study was limited to a certain age group and English 
proficiency as well as a specific research design, methodology and 

cultural setting. It was also limited to investigating only incidental 

vocabulary learning. Future studies are recommended using 
different first language backgrounds and cultures, different age 

groups and different methodological and study perspectives.     
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