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ABSTRACT

This paper reviews the literature on computer uses in second language and foreign

language learning from 1990 to 2000 inclusive. Given the strong interest in technology use for

language learning, it is important to look at how technology has been used in the field thus far.

The goals of this review are (1) to understand how computers have been used in the past eleven

years to support second language and foreign language learning, and (2) to explore any research

evidence with regards to how computer technology can enhance language skills acquisition. This

paper discusses the findings of said review under the following categories: (a) potentials of

computer technology and its use in specific areas, (b) software tools used in certain language

skill areas, (c) software design considerations, (d) computerized language testing, and (e)

research findings from studies using quantitative and/or qualitative methodologies. Finally,

issues of importance for future research are also discussed.

(KEYWORDS: second language learning, foreign language learning, computers in language

learning, technology enhanced language learning)
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INTRODUCTION

In the eighties, the application of technology in language classrooms included the use of

film, radio, television, language labs with audio/video tapes, computers, and interactive video

(Cunningham, 1998). Various types of computer-assisted language learning (CALL) also began

to become more commonplace (Iandoli, 1990). Although there were some innovative uses of

software such as MacLang, the majority of CALL uses were limited, in form, to drill and

practice exercises. As the technology advanced, we began to see more interactive uses of CALL

as well as an increase in the integration of various media into the computer system (Pusack &

Otto, 1990). Computer technology became more accessible to both individuals and schools.

Moreover, our growing understanding of its potentials has encouraged a shift in emphasis from

computer technology itself to its applications. That is, finding ways to use computers for

enhancing teaching and learning has gained prominence in the research. Today, the use of

multimedia, the Internet (especially the World Wide Web), and various forms of distance

learning are wide spread. Interest in using them as tools to support language learning is growing,

both from the perspective of a language educator and that of a language learner.

Given the strong interest in the potentials of computer technology for language learning,

it is important to examine how computers have been used to support second and foreign

language learning in the past. Our task was, therefore, to review the literature on computer uses

in second and foreign language learning from 1990 to 2000 inclusive.

It should be noted that for the purpose of this article, we use the terms "second language"

and "foreign language" interchangeably, and have included articles that address both. The

technologies examined in this review refer to computer-based technology uses in the classrooms,

such as traditional computer-assisted language uses, multimedia technology, and the Internet
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(local network or the World Wide Web). Any applications not using computers as a central tool

were excluded.

RESEARCH PURPOSE

The questions guiding this research are:

(1) How have computers been used in second/foreign language learning/teaching for the

past eleven years?

 (2) Is there any research evidence on how computer-based technology can enhance

language skills acquisition?

By examining the literature, we hope to get a better sense of what we already know from the past

research and what we need to know while planning research for the future.

METHODOLOGY

Our intent was to review articles that discussed computer technology in second/foreign

language learning/teaching in refereed journals, whether they were data-based or not. Our

primary data source was from refereed print-based journals and ERIC documents. We decided

not to include, as our data source, doctoral dissertations, master's theses/reports, books,

unpublished technical reports, non-refereed articles, and abstracts for two reasons: (1) we wanted

to review refereed articles; and (2) we considered it virtually impossible to locate and get copies

of all dissertations, books, and technical reports, within the seven months time frame of doing

this research project. As a result, a total of twenty-one journals and 246 articles were selected for

this review. Table 1 lists the names of the journals, and the number of relevant articles found in

each included journal. The bibliography provides a complete list of all the articles reviewed for

this project. Most of the literature originated in the United States; however, we have included

some international references.
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______________________________

Insert Table 1 here

______________________________

FINDINGS

Given what appeared in the literature from 1990-2000, we sorted the articles into the

following categories: (1) non-research based, and (2) research based. The non-research based

category included conceptual discussions and project descriptions on (a) the potentials of

computer technology and its use in specific areas, (b) software tools used in certain language

skill areas, (c) software design considerations, and (d) computerized language testing. This

section included some references to a few studies due to an overlap in the subject matter. The

research based category included seventy studies using quantitative and/or qualitative

methodologies on computer use in second/foreign language learning. The findings section is

organized accordingly.

Potentials of Computer Technology in Second Language Learning

A significant amount of literature explored the potentials of computer technology with

regards to teaching and learning languages more effectively. Dunkel (1990), for example,

asserted that the possibilities of computer technology as a tool could include increasing language

learners’ (1) self esteem, (2) vocational preparedness, (3) language proficiency and (4) overall

academic skills. Furthermore, the benefits of multimedia, the Internet, and various forms of

distance education were explored by many others (For example: Armstrong & Yetter-Vassot,

1994; Garrett, 1991; Ruschoff, 1993; Sussex, 1991). Educators were particularly interested in

technology’s interactive capabilities, such as providing immediate feedback and increasing

learner autonomy, in addition to the capability of simulating real-world situations via audio,
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video, and graphics (Chun & Brandl, 1992; Hoffman, 1995/1996; Jones, 1991, Legenhausen &

Wolff, 1990).

Moreover, discussions of the benefits of computer technology included the exploration of

the application of certain technologies in specific language areas. Hypermedia technology with

its linking and interactive capabilities was discussed as a tool to enhance vocabulary learning

(Liu, 1994), and reading comprehension (Hult, Kalaja, Lassila, & Lehtisalo, 1990). Chun and

Plass (1997) considered the potentials of using video and audio to support text comprehension.

Kramsch and Andersen (1999) argued that multimedia technology could provide authentic

cultural contexts that are important for language learning. Others advocated CALL programs,

especially voice-interactive CALL for improving learners' speaking skills (Ehsani, & Knodt,

1998; James, 1996). Computer technology in combination with a conferencing system was

considered an effective means of providing goal-directed writing courses tailored to different

learning styles (Cornu, Decker, Rosseel, & Vanderheiden, 1990). In addition, Cononelos and

Oliva (1993) reported employing usenet and email to connect students in an Italian class with

native speakers in order to facilitate discussions on cultural issues. Others shared their personal

experiences in using electronic dictionaries for reading and writing (Hulstijn, 2000), and Web

Course in a Box software to teach German (Godwin-Jones, 1999).

The pedagogical benefits of computer mediated communication (CMC) as facilitated

through email and programs like Daedalus Integrated Writing Environment (DIWE), became

one of the most commonly discussed topics in foreign language literature (Salaberry, 1996).

Some language educators implemented this new medium in the classroom and reported on its

linguistic and psychological benefits (Beauvois, 1992; Beauvois, 1994; Chun, 1994; Gonzalez-

Bueno, 1998; González-Bueno & Pérez, 2000; Kelm, 1992; Kern, 1995; Kroonernberg,



Page - 7

1994/1995; Sullivan & Pratt, 1996;Van Handle & Corl, 1998; Warschauer, 1995/1996). Unlike

many individual CALL applications, CMC seems to promote meaningful human interaction that

can foster the language learning process. That is, advocates claim that CMC can be an excellent

medium for cultivating new social relations within or across classrooms, resulting in

collaborative, meaningful, and cross-cultural human interactions among members of a discourse

community created in cyberspace (Salaberry, 1996; Warschauer, 1997; Warschauer, Turbee, &

Roberts, 1996; Zhao, 1996).

Software Tools to Support Specific Skills Acquisition

Realizing the potentials of computer technology, educators have become more interested

in its use as a tool to augment foreign language teaching. Much of the reviewed literature

regarding software tools consisted of (1) a description of one or more pieces of software, (2) a

description of how this software was integrated into the learning environment, (3) a description

of the effects of the software on students, and (4) possible implications for further study

(Alderson, 2000; Chávez, 1997; Derwing, Munro, & Carbonaro, 2000; Greenia, 1992;

Hellebrandt, 1999; Legenhausen, & Wolff, 1990; Levin, Evans, & Gates, 1991; Nicholas &

Toporsk, 1993). Evaluative software articles also tended to discuss whether or not software was

robust enough for school use. Reading and writing were the most frequently addressed skill

areas. Numerous software programs were created in foreign languages such as English, French,

Spanish, Italian, German, Japanese, and Russian. English as a second/foreign language was,

however, the most commonly discussed target language. The literature seems to indicate that the

greatest need for software development is in the areas of listening and speaking since these two

areas were found to be sparsely represented.
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HyperCard. Though commercial software (e.g. Daedalus) was the topic of a large

number of discussions, many articles discussed the tools created by the researchers themselves

using an authoring software program. Such authoring packages, according to Motteram (1990),

allow educators to author or write computer-based course materials with little or no computer

programming experience. HyperCard, a Macintosh authoring program, was the most often cited

tool among software researchers/developers (Borrás, 1993; Donaldson & Morgan, 1994; Evans,

1993; Liu, 1994; Nagata, 1998). This may be due to the fact that it is relatively inexpensive,

highly accessible, and simple to learn and use for educators. Padilla (1990), for example,

reported that “HyperCard is very easy to use and can be directly applied to many aspects of

instruction that occur every day in the classroom” (p.224). Donaldson and Morgan added that

HyperCard was the most cost-effective authoring tool for educators considering its low price and

ease-of-use. Moreover, researchers’ comments seem to indicate that they appreciate the

“…tradition of sharing within the HyperCard community, a set of ‘manners’ which encourages

free and open exchange of program code and thus benefit the novice user” (Donaldson &

Morgan, p. 47).

Daedalus. Many studies on CMC examined the use of InterChange, a component of

Daedalus Integrated Writing Environment (DIWE), in second language-learning classrooms

(Beauvois, 1992; Chun, 1994; Kelm, 1992; Kern, 1995). InterChange is a synchronous

discussion tool, which allows users to have real-time written conversations and was originally

developed to teach English composition and literature for the native speakers of English (Bump,

1990). However, its usage has been expanded to L2 instructions including such languages as

French, Spanish, and ESL. One of the most important reasons that InterChange has received a

good deal of attention from L2 professionals is that it enables students to have meaningful and
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authentic conversations with others in the target language. This type of computer-mediated

communication (CMC) has become an emphasis in recent language movements due partly to the

fact that it promotes students’ equal participation in the classroom (Chun, 1994; Kern, 1995;

Sullivan & Pratt, 1996). In addition, all the language output produced in the InterChange session

can be saved and sorted according to the sender so that students can reflect on what they or

others say. Thus, learners have an opportunity to monitor their own language production and

learn from others’ language as well.

Word Processing. In addition to specific authorware and commercial software, the

literature also addressed broader software categories that included word processors, the Internet,

and speech recognition software. Word-processing (WP), the most "low-tech” of the tools, “... is

perhaps the most accepted and universal use of computers in education today” (Hyland, 1993, p.

21). Typically, word processing software offers such features as spelling checkers, thesauri,

dictionaries, style checkers, and grammar checkers (Levy, 1990). Some researchers asserted that

WP tended to increase student enjoyment or appreciation of routine assignments by transforming

traditional learning tasks into novel ones (Greenia, 1992; Scott & New, 1994).

Greenia described an early use of a computer-based writing program whereby the class

created, shared, and turned in soft copy assignments via a floppy disk. The author asserted that

this type of composition process facilitated the formation of communicative writing

communities, and transformed the conventionally directive role of the instructor into the position

of a facilitator for class discourse. Scott and New (1994) proposed that the development of their

word processing program Systéme D helped augment the curriculum by placing a focus on the

writing process. Nonetheless, despite such positive reports, “research is unable to confirm that
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the quality of computer written texts is superior to conventionally produced work”  (Hyland, p.

22).

There were also some negative findings with regards to the use of word processing

programs in the language classrooms. For instance, some studies suggested that students seemed

to revise less on a computer than with paper and pencil (Hyland, 1993). A possible explanation

for the negative results yielded by some research may hinge on the assertion that a student's

success depends on his or her word processing skills. That is, in addition to their writing skills,

students are also inadvertently evaluated based on their word processing skills. Ritter (1993)

suggested that positive changes in writing behaviors required additional training time for

students to become accustomed to the use of the software. Hyland proposed that at least one

semester of word processing was necessary before improvements in writing from novice

computer users could appear.

In addition to word processing programs, there were also two articles on the use of

answer mark up software, which allows students to receive computer based feedback/corrections

on their writing (Ogata, Feng, Hada, & Yano, 2000; Peng, 1993).

Internet.  Email, synchronous chat, bulletin boards, HTML, DHTML, XML, and

digital video are all examples of internet-based tools currently being used in second/foreign

language teaching and learning. The literature provided descriptions of projects such as email

exchange (e.g. Hellebrandt, 1999; Kroonenberg, 1994/1995), web publishing (e.g. Bicknell,

1999; Pertusa-Seva & Stewart, 2000), and simulated immersion (e.g. Kost, 1999; Legenhausen,

& Wolff, 1990; Nelson & Oliver, 1999; Pertusa-Seva & Stewart, 2000). This particular category

of tools is generally lauded in the literature as an opportunity to expose students to authentic,

culture-laden contexts to which they are able to respond by speaking and writing in the target
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language (Hellebrandt, 1999). For example, email was reported as being facilitative for “...very

realistic form[s] of communication because it is a real conversation about real, relevant topics

with real people” (Kroonenberg, 1994/1995, p. 24).  Email and synchronous chat can enhance

communicative language skills (Kost, 1999) and be used as an opportunity to share and

collaborate (Hellebrandt, 1999). They are also helpful in developing critical thinking skills

(Kroonenberg, 1994/1995). Chat, for example, “cultivates the ability to think and compose

spontaneously” (Kroonenberg, p.26). Currently, the literature seems to be exploring how access

to current authentic materials and native speakers helps to facilitate a “virtual” submersion of

students who cannot physically travel to a host country.

Speech Recognition Software. Speech recognition (SR) software requires a user to

produce meaningful linguistic units that are then translated by a speech recognition program. The

implication for second language classrooms is that a student’s oral abilities can be grammatically

analyzed in order to assess oral proficiency levels and to provide students with feedback.

Derwing, Munro and Carbonaro (2000) stated that the usefulness of speech recognition software

for language students hinges on its ability to (1) recognize nonnative utterances and (2) identify

problem areas of student production in order to provide corrective feedback. Thus far, research

suggests that SR technology is not sufficiently reliable to justify its implementation into the

second/foreign language classroom (Coniam, 1998; Derwing et. al., 2000). Furthermore,

Derwing and his colleagues reported that while the SR software they evaluated was able to

recognize 90% of the words uttered by native speakers, it was only able to understand between

24% and 26% of the non native speakers’ utterances (p. 597). That is, SR software, in its current

form, would provide unreliable feedback to foreign language students.
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Importance of Applying Pedagogy and Design Principles

Apart from the reported enthusiasm for using computers, the realization that

"...technology is essentially impotent without creative and imaginative application" (Bailey,

1996, p. 73) was ever strong in the nineties. Language educators argued, "it is how we use these

tools that will ultimately affect our students and the foreign language curriculum" (Armstrong &

Yetter-Vassot, 1994, p. 476).

A number of articles discussed the need to create computer software that is based upon

sound pedagogy and language learning theories, while others stressed the importance of applying

design principles in developing CALL applications (Allen, & Periyasamy, 1997; Armstrong &

Yetter-Vassot, 1994; Collentine, 1998; Masters-Wicks, Postlewate, & Lewental, M., 1996; Oller,

1996; Schwartz, 1995; Van Bussel, 1994). In a series of discussions, Chapelle proposed to

ground CALL research and development in interactionist second language learning theory (Gass,

1997), and suggested that computers should be viewed as a participant to facilitate

communication and CALL activities (Chapelle, 1990; 1994; 1997). An example of applying the

interactionist second language learning theory via the web technology was shown to guide the

process of CALL development, data collection, analysis, and interpretation (Hegelheimer &

Chapelle, 2000). Chapelle also argued that discourse analysis could describe the interaction

between the learner and the computer effectively (Chapelle, 1990; 1997).

Designing pedagogically effective CALL activities became a concern. Hoven (1999)

proposed a sociocultural theory based instructional design model for listening and viewing

comprehension with multimedia. Watts (1997) suggested a learner-based design model focusing

on learners' goals and needs, rather than on the technology itself. In those discussions, the

importance of technology enhanced student-centered activities was emphasized. Realizing the
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lack of design guidelines for language educators, Hemard (1997) presented some design

principles for creating hypermedia authoring applications. The principles included "know[ing]

and appreciat[ing] the intended users' needs," "user-task match," and "provid[ing] easy error-

solving devices." He suggested considering such factors as technical, authoring, task, interface

requirements, when authoring hypermedia language applications. Based upon second language

acquisition theory, Chapelle (1998) suggested seven criteria for developing multimedia CALL.

They were (1) making key linguistic characteristics salient, (2) offering modifications of

linguistic input, (3) providing opportunities for 'comprehensible output,' (4) providing

opportunities for learners to notice their errors, (5) providing opportunities for learners to correct

their linguistic output, (6) supporting modified interaction between the learner and the computer,

and (7) acting as a participant in L2 tasks.

Computer Assisted Language Testing

Computer-assisted language testing (CALT) is generally defined as “an integrated

procedure in which language performance is elicited and assessed...” by computers (Noijons,

1994, p. 38). It should be noted, however, that there is some confusion with regards to the

terminology used in this area. Computer assisted language testing (CALT) is also referred to as

computer based testing (CBT). The abbreviation (CALT) in the literature indicates computerized

adaptive language testing in some cases and computer-assisted language testing in other cases. In

this paper, the concept of computer assisted language testing (CALT) is inclusive of

computerized adaptive language testing.

 Most articles on this topic were discussions of the general benefits and drawbacks of

transferring a test from the traditional paper and pencil environment to that of a computer based

one. Very few skill specific research studies were found. See Dunkel (1991), Young, Shermis,
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Brutten, and Perkins (1996), and Larson (2000) for examples of discussions of computerized

testing on skill areas such as listening, reading, and speaking respectively.

Major benefits of using computer testing cited in the literature included the possibility of

immediate feedback, individualized testing, and randomization via test banks to increase testing

security (Alderson, 2000; Brown, 1997; Dunkel, 1999). The main criticisms were: (1) productive

language abilities (i.e. speaking and writing) could not be assessed by current software with an

acceptable level of accuracy, (2) lack of computer literacy may disadvantage novice computer

users, and (3) limitation in testing formats could lead to decontextualized forms of assessment

(Alderson, 2000; Brown, 1997; Dunkel, 1999).  

In 1994, Noijons pointed out that CALL literature had largely ignored computer assisted

language testing. In 1999, Dunkel asserted, “Today, the question no longer seems to be, 'Should

we use or create a CBT [computer based testing] or a [computer adaptive test]?' but rather, 'What

do we need to know about computer-based or computer-adaptive testing to design or use such

tests" (p.78). Alderson (2000) supported this assertion by adding that “...the long-prophesied use

of IT for language testing is finally coming about,” citing such as examples as the Educational

Testing Services’ computer based TOEFL (p.593). Dunkel (1999) discussed at length issues

surrounding the development of computer adaptive language tests, which can be generalized to

all computerized tests. Questions such as, "Is CALT appropriate, valid, and reliable?", "Is the

equipment needed for the CALT adequate?", and "Is the integrity of scores secure?" were

important considerations. The literature indicates that future CALT research will continue to

explore the possibilities of computerized adaptive testing (Brown, 1997; Dunkel, 1999; Meunier,

1994; Noijons, 1994) focusing on the following:

1. Innovations provided by Internet based tests
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2. The assessment of productive skills-- writing and speaking. (See Larson (2000) for

further information on the development of oral testing software, for example.)

3. The employment of self-assessment items on low stakes diagnostic tests (Alderson,

2000; Dunkel, 1999; Larson, 2000),

4. The use of live action simulations (Meunier, 1994).

Research Based Studies

This category was of particular importance and interest to us, as we hoped to find an

answer to our guiding research question, "Is there any research evidence on how computer-based

technology can enhance language skills acquisition?"

 This category included data based studies using qualitative and/or quantitative methods.

Of the seventy studies reviewed, thirty-three of them provided theoretical underpinnings for their

research. Of these thirty-three, thirteen presented minimal theoretical comments (Beauvois,

1994; Beauvois & Eledge, 1996; Blyth, 1999; Carel, 1999; González-Bueno, 1998; González-

Bueno & Pérez, 2000; Grace,1998a; 1998b; Jackobsdottir & Hooper, 1995; Kern, 1995; Osuna

& Meskill 1998; Sullivan & Pratt, 1996; Warschauer, 1995/1996). More ample theoretical

frameworks were presented in the other twenty studies (Blake, 2000; Brett, 1997; Chun, 1994;

Grace, 2000; Kang & Dennis, 1995; Kasper, 2000; Lam, 2000; Lee, 1997; Liu, 1995; Liu &

Reed, 1994; Liu & Reed, 1995; Meunier, 1995/1996; Merlet, 2000; Meskill, 1993; Nagata, 1997;

Plass, Chun, Mayer, & Leutner, 1998; Soo & Ngeow, 1998; Sotillo, 2000; Thorson, 2000;

Ulitsky, 2000). The studies reviewed are presented in Table 2.

______________________________

Insert Table 2 here

______________________________
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Qualitative studies. Five studies were qualitative in nature. Three of them investigated

college level students’ reactions to technology while two others looked at high school students’

use of the technology. Blyth (1999) and Bradley and Lomicka (2000) examined college students’

perceptions and experiences with technology in a computer-assisted language learning

environment. Through students' written feedback, Blyth (1999) concluded that successful

implementation of new pedagogical approaches in software design and learning activities had to

consider the learning context as well as the background of the students. Students coming from a

traditional textbook experience that emphasized grammar with drill exercises, would have

difficulty adapting to multimedia material that was culturally based. Bradley and Lomicka

(2000) found that simply using the computer to generate materials, authentic or not, was not

enough. Rather, tasks and activities that involve the use of such materials were found to promote

successful learning. In addition, Chávez (1990) determined that technology in combination with

tasks that were based on “meaningful interactional purposes” could be used to promote a positive

L2 learning environment.

 In the Lam (2000) case study, the researcher studied an ESL learner as he created his

own web site as a ‘space’ in which he became part of a community sharing similar interests and

experiencing a sense of belonging. Framed within theories of identity, self and shared culture,

and community, the study showed the strength of self-directed activities, and the importance of

socio-cultural factors in learning a foreign language. Samples of email messages, on-line

exchanges and discussions via the web as illustrated in the study provided convincing evidence

that the technology could be used to promote writing.

Carel (1999) proposed that high school students could be taught to conduct a ‘virtual

ethnography’ to learn aspects of a language that go beyond verbal utterances. Working with
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Virtual Ethnographer (software created by the researcher using Macromedia Authorware) and

using a linguistic speech act model developed by Dell Hymes called speaking,  high school

students developed an awareness of pragmatic features of French. The study emphasized the

importance of training high school teachers in the creation and design of software materials to

suit the instructional needs of their students.

Non-qualitative studies. While it was simple to identify the five studies that were

qualitatively designed, it was not easy to group the remaining sixty-five as purely quantitative

studies. Of these sixty-five studies, some research designs were experimental; others reported

findings using descriptive statistics. Still, others employed mixed methods, and a sizeable

number focused on self-reported data. In addition, the studies regarding CMC included discourse

and conversation analyses. These studies focused largely on improving specific language skills

or on strategies used to improve global language skills.

Of the many studies examining L2 writing using computers, some investigated specific

aspects of writing skills like grammar and grammatical accuracy (Gonzalez-Bueno & Perez,

2000; Liou, Wang & Hung-Yeh, 1992); error feedback (Ogata, Feng, Hada & Yano, 2000; Van

der Linden, 1993); the writing process (Thorson, 2000), or the writing environments (Sullivan &

Pratt, 1996).

The majority of the studies, however, focused on the development and increase of written

communication skills using synchronous and/or asynchronous communication tools. We

recognize the genre of writing promoted by the use of CMC is very similar to oral

communication in tone, register, and spontaneity. Nevertheless, the language output in CMC is

printed and produced via the keyboard rather than orally with the result that there is no evidence
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of accuracy in pronunciation, intonation, prominence, and stress. We therefore present the

discussion of the CMC studies under the section dealing with writing skills.

The most widely acclaimed benefits of CMC are that it allows more equal and increased

participation than in regular face-to-face classroom based activities (Blake 2000; Bump, 1990;

Cahill & Catanzaro, 1997; Chun, 1994; Kelm, 1992; Kern, 1995; Sullivan & Pratt; 1996;

Warschauer, 1995/1996), positive attitudes (Beauvois, 1994), greater student empowerment and

decreased teacher control and dominance (Kern, 1995; Sullivan & Pratt, 1996), and a wider

variety of discourse functions and interactional modifications (Chun, 1994; Sotillo, 2000). Other

advantages of CMC include increased opportunities for individualized instruction leading to

more attention to diverse students' needs.

Though there was an increase in the quantity of language output in an online discussion

classroom using a synchronous conferencing tool such as InterChange, there were mixed results

with regard to the syntactic complexity of language output. For example, Chun (1994) and Kern

(1995) found that students produced a higher proportion of simple sentences than complex ones

in the InterChange session, while Warschauer (1995/1996) found that the language output

produced in the online discussion received higher values on syntactic complex measure and

lexical range measure, than the face-to-face oral discussion. Asynchronous communication using

e-mail also received positive reactions (Liaw, 1998; Gonzalez-Bueno, 1998; Gonzalez-Bueno &

Perez, 2000; Van Handle & Corl, 1999; Donaldson & Kotter, 1999) and specially designed

software to promote writing skills were generally found to be helpful (Nicholas & Toporski,

1993).

Thirteen studies focused on reading. Some research assessed the value of computer

assisted reading (Hong, 1997). However, two aspects of reading received the most attention by
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research: the use of glossing formats and the acquisition of vocabulary. Glossing formats are aids

used to assist the reader in understanding the meaning of words or phrases. The effects of various

forms of glosses received attention (Adair-Hauck, Willingham-Mclain, & Youngs, 1999; Davis

& Lyman-Hager, 1997; Lomicka, 1998; Nagata, 1999). The second aspect that received major

attention was the acquisition of vocabulary for supporting reading comprehension (Chun &

Plass, 1996; Grace 1998a; 1998b, 2000; Kang & Dennis, 1995; Liu, 1995; Liu & Reed, 1995;

Van Bussel, 1994). Studies showed that computer supported glossing formats proved to be

helpful in developing reading proficiency, and that vocabulary learning could be greatly

enhanced by incorporating a variety of annotations for words through visual media in multimedia

technology.

Six studies investigated how technology could be used to promote speaking skills

(Borrás, 1993; Coniam, 1998; Derwing, Munro, & Carbonaro, 2000; González-Edfelt, 1990;

Johnston & Milne 1995; Liaw, 1997). Liaw's (1997) research described a group of students using

computer books and the conversations that took place as they read them. The study found that as

the students became more prolific readers, their discussions shifted from dealing with

technological difficulties to the content of the books. Furthermore, the study suggested that for

meaningful discussions to take place, learners must have something to talk about. Computer

books could provide the content on which discussions could evolve.

Borrás (1993) and Johnston and Milne (1995) found that the multimedia software

allowed for an increase in meaningful communicative exchanges. Coniam (1998) and Derwing,

Munro, and Carbonaro (2000) addressed the use of speech recognition (SR) software to draw

attention to production errors for foreign language learners. Results, thus far, seem to indicate

that SR software shows a great deal of promise; however it is currently not feasible for use in
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foreign language learning due to its inability to provide reliable feedback on non-native speaker

utterances.

Three studies focused on the development of listening. Brett (1997) examined the

usefulness of multimedia technology over simple audio and video equipment in promoting

listening skills and concluded that multimedia could appeal to different modalities and hence

may more effectively deal with different learning styles. Jakobsdottir and Hooper’s study (1995)

had a unique focus. They used a modified Total Physical Response method to gauge elementary

students’ listening skills. Students selected buttons and graphics on a computer screen in

response to commands given in Norwegian. They concluded that providing congruent text with

spoken words facilitated acquisition of listening skills, at least for these elementary students.

Merlet (2000) examined the effects of lexical and semantic previews on comprehending a

computerized illustrated dialog and found that semantic previews improved information recall.

The remaining twenty-three studies looked at other areas of language and technology use.

Four examined combined skills like reading and writing (Nagata 1998), writing and culture (Lee,

1997), and global/holistic language development using websites (Kubota, 1999; Osuna, 2000).

The review found one study that focused on culture learning (Osuna & Meskill, 1998); one that

examined students’ evaluation of the computer tools (Olivia & Pollastrini, 1995), one that

surveyed students’ opinions of the technology  (Lee, 1998), one that looked at how educators

across the state of New York used the technology (Meskill & Mossop, 2000) and one that

focused on a software designer as he moved through stages of task design (Wolach, 1994).

Eleven studies dealt with various learning strategies that can be enhanced by using technology.

These studies focused on computer instruction in grammar over teacher instruction (Nutta,

1998), working in pairs or alone (Chang & Smith, 1991); autonomy (Sciarone & Meijer, 1993);
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student interactions (Meskill, 1993); comparisons between using and not using multimedia or

intelligent computer instruction (Nagata, 1996; 1997; Soo & Ngeow, 1998); adult learning

strategies (Ulitsky, 2000); strategies in using voice hints (Ikeda, 1999), different modes of

instruction (Plass et al, 1998); students' learning styles and learning strategies (Liu & Reed,

1994); and the use of multimedia to encourage linguistic, metacognitive, socio-affective and

academic skills, (Kasper, 2000).

Chang and Smith (1991) compared students working in pairs in front the computer and

students working alone and found no difference in language gains between the two groups.

Meskill (1993) looked at interactions between non-native speakers of English and native

speakers and found a tendency for conversation to be dominated by the native speakers. In their

study on learner autonomy, Sciarone and Meijer (1993) found that full autonomy to use the

technology did not ensure completion of tasks since the students needed feedback and structure

to complete the assignments. Others compared classroom performances with or without the use

of multimedia (Nagata, 1997; Soo & Ngeow, 1998) and found that different learning situations

required different pedagogical approaches. The teacher in a multimedia environment needed to

assume the role of a facilitator, resource advisor and may have to dedicate more time to one-on-

one teacher-student interactions.

While students' perceptions and attitudes toward technology were examined as part of the

research focus in many studies, two studies focused entirely on students' attitudes toward

computer use in a language learning classroom. Beauvois and Eledge (1996) examined the

attitudes of university students toward using a synchronous tool and found that most of students,

regardless of their personality profiles (by Meyers-Briggs Type Indicator personality test),

perceived computer assisted classroom discussion to be beneficial linguistically, affectively, and
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interpersonally. In a similar survey study, Meunier (1995/1996) found that computer based

learning was more strongly related to personality differences and mastery in using the keyboard

than to gender differences.

DISCUSSION

Computer Use in Second Language Learning from 1990 to 2000

So, "How have computers been used in the past eleven years to support second and

foreign language learning?" It is clear that the benefits of CALL have been widely accepted and

educators agree that it can be an effective instructional tool. Both CALL advantages and

limitations were explored and discussed with regard to its applications in various skills areas,

with reading and writing as the two most frequently explored areas. The interest in technology

appeared to center on the multimedia capabilities of providing authentic learning situations, and

local or distant networking capabilities (such as email, synchronous and asynchronous exchange

as in Daedalus) for facilitating written communication. The use of the WWW in language

classrooms has increased in recent years.

In the early 1990's, some critics still questioned the value of computer technology and the

value of implementing it into the foreign language classroom. At present, the focus is not on

whether to accept computer technology. Rather, research is now centered on how to integrate it

more effectively into the learning/teaching of languages. The research focus has shifted from

simply describing and examining computer technology to exploring how to use it in order to

enhance language learning. Educators have realized that effective use of technology can

influence student learning.

Apart from software such as Daedalus, commercial word-processing and email programs,

researcher-developed tools (using authoring programs) represented the majority of the tools
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discussed in the literature. There has been a growing concern that quality software must be

grounded in language learning theories and design principles. The same pedagogical principles

that guide teachers in designing classroom activities catering to gender differences and learning

styles in culturally contextualized situations must also guide software design.

Few articles, however, dealt with teacher/faculty training for using technology. Daud

(1992) provided some suggestions to help teachers use technology more comfortably in training.

Bowman, Boyle, Greenstone, Herndon and Valente (2000) suggested such applications as a peer

mentoring program via the Internet to allow opportunities for online reflection for teachers.

Motteram (1992) proposed that the inclusion of technologies in teacher training helps to enable

“…teachers to become more critically aware of available software” (p. 149).

Research Evidence on Computer Use in Second Language Learning

"Is there any research evidence on how computer-based technology can enhance

language skills acquisition?" Research from 1990-2000 provided some evidence on the

effectiveness of computer technology in second language learning. Findings from numerous

studies suggested that the use of visual media supported vocabulary acquisition and reading

comprehension, and helped increase achievement scores. The use of online communication tools

has been shown to improve writing skills in a number of studies. Studies on using Daedalus, in

particular, showed that its use allowed all learners to have an equal opportunity to participate.

The National Standards for foreign language teaching urges teachers to place equal

emphasis on all skills (ACTFL, 1997). The standards provide suggestions and guidelines for

developing activities to promote speaking and listening. Computer technology holds the promise

and potential for offering ways in which teachers can help students improve their oral and

listening skills. Yet, only a few studies focused on listening and speaking. Instead, most of the
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studies addressed reading and writing skills. The imbalance is obvious. Even in the field of

reading, can technology offer support that goes beyond vocabulary understanding and retention?

Can it be used to promote higher level reading skills such as inferencing, transferring,

synthesizing, or summarizing?

Though there has not been convincing evidence on the use of computer technology to

improve language skills in all areas, the majority of the studies reviewed indicated enthusiastic

responses and positive attitudes toward technology use from the students. Ritter (1993), for

instance, reported that 92% of the students preferred learning new vocabulary using a computer

program since they considered it “good fun;” and “88% regard[ed] it as a good addition to more

traditional ways of vocabulary acquisition...” (p.66). Students’ anxiety levels were reported to be

lower when they used the technology and when their anxiety level was lowered, students became

more active participants in the learning process.

There were some exceptions. For example, students who participated in the Oliva and

Pollastrani's study (1995) expressed a preference for classroom discussions over working at the

computers. Nevertheless, students generally reported enjoying the autonomy of working alone

and at their own pace afforded by computer-based technologies. However, two studies seemed to

suggest that autonomy and self-direction did not necessarily lead to improved language learning

(Sciarone & Meijer, 1993; Soo & Ngeow, 1998). Still, it appeared that students liked internet

activities that allowed for social interaction with both native and non-native speakers (Donaldson

& Kotter, 1999; Lee, 1997,1998; Osuna, 2000; Van Handle & Corl, 1998).

Why were the researchers so concerned about students' reactions to using the technology?

A probable explanation is that because the technology is relatively new, using it presents a shift

from traditional classroom instruction. If the shift is too drastic and students perceive the change
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negatively, there may be resistance that could result in poor performance. Since students are

consumers of the new educational tools, their perceptions and evaluations are essential to ensure

quality instruction. Positive affective states (i.e. enjoyment, anxiety) can provide additional

incentive for students to learn. Although second language acquisition theorists do not

unanimously agree on the impact of affective factors on language acquisition, most research

concedes that there is a relationship/correlation between the two (Ellis, 1992). A positive

emotional state like enjoyment and decreased anxiety could help increase student enthusiasm for

a subject matter so that “Learning happens- perhaps not effortlessly, but at least willingly”

(Donaldson & Morgan, 1994, p.56).

Many studies reviewed had clear theoretical underpinnings, which were not apparent in

the others. Some studies employed pre- and post- tests, semester exams, and e-mail messages,

where concrete evidence on whether language skills were improved or not was clearly presented.

The use of well-established measures with clear reliability and validity information was,

however, minimal. Many studies relied on students' self-reports with small numbers in responses

and provided little reliability information on the instruments used. One concern with regards to

using such informal reports as the main data source for informing educators is that it is possible

to come to the wrong conclusions. A student, for example, may think, "My language improved

through interacting with an e-mail pal," without considering that he or she may be using a great

amount of language incorrectly. Some researchers questioned the measures used and called for

research grounded in second language theories (Chapelle, 1997). It is also important to point out

that the majority of the studies reviewed occurred at a college level, with few in the K-12 setting.

Implications for Future Research
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Given what was found in the literature, the following are important issues to address as

we plan for future studies in second language learning.

• Research needs to have a solid foundation in theories;

• Software needs to be based upon relevant pedagogical and design principles for them to

be effective;

• Studies need to use well-established and reliable measures;

• Research focus should go beyond anxiety, attitudes, vocabulary acquisition, language

production;

• More research needs to be conducted in the less explored skills areas such as speaking,

listening, and culture;

• More research needs to be conducted at the K-12 level.

Language learning is a multifaceted social and cultural phenomenon, even more so when

it involves new technologies that promote a variety of social interactions (Kern & Warschauer,

2000). Studies employing both quantitative and qualitative measures are needed to explain the

complex interaction of social, cultural, and individual factors that shape the language learning

process in a computer assisted environment. In-depth studies which address contextual factors

such as types of learning tasks and teacher’s beliefs about language learning (Warschauer, 2000)

could provide valuable information for implementing the new technology and further enrich our

knowledge of the language learning process in this unique environment.

The majority of the studies reviewed from 1990 to 2000 attempted to show the

advantages of using computers in the classroom, with a few exceptions. Rather than focusing on

the benefits and potentials of computer technology, research needs to move toward explaining

how computers can be used to support second language learning—i.e. what kinds of tasks or
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activities should be used and in what kinds of settings. Such contextual factors can significantly

influence the process of L2 learning in a technology supported environment. The importance of

research in this direction is well emphasized by Salaberry who asserted, “the alleged pedagogical

benefits of computer networking in language learning and teaching may not be realized as

expected because previous pedagogical claims in computer networking focused primarily on the

technological capabilities of the new medium and neglected to analyze the pedagogical design of

instructional activities” (2000, p. 29). Although the aforementioned quotation is directed toward

computer networking use, it may also be applied to other areas of computer use in second

language learning as well. Chun (1992) might also add, “We need to develop foreign language

software beyond the typical drill-and-practice stage and begin to foster more genuine conveying

of messages, negotiation of meaning, and understanding of how form affects communication”

(p.263).
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Table 1. Names of the journals, and the numbers of the relevant articles included

Name of the Journal
Total # of Articles

 (1990-2000)
Number of Articles

Relevant

Modern Language Journal
284 13

CALICO Journal 184 69
Computers and Education 581 15
Computers and the Humanities 333 2
Computers in human behavior 383 5
Computers in the Schools 295 12
Educational Psychology 563 1
Educational Technology Research & Development 243 4
Foreign Language Annals 368 34
Journal of Computer Assisted Learning (1999-
2000)1 114 2

Journal of Computer-Based Instruction
(discontinued in 1993)

91 0

Journal of Educational Computing Research 382 13
Journal of Educational Multimedia and
Hypermedia (1995-2000)

62 1

Journal of Educational Technology Systems 269 2
Journal of Interactive Learning Research
(1997-2000)

66 1

Language Learning and Technology (online,1997-
2000)

34 21

System 343 32
TESOL Journal 118 10
TESOL Quarterly 278 9

Total
4981 246

                                                
1 It has been published since 1985, but only starting in 1999 with vol. 15, No.1 was it available via the Web. Since its hardcopy is
not available at the Univ. of Texas-Austin, we included it since 1999. Its information can be accessed at   URL: www.blackwell-
science.com/jca/ab
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Table 2. Research Studies on Computer Use in Second Language Learning

No Reference Research Focus Technology Used Sample Size & Grade
Level

General Findings

1 Adair-Hauck
Willingham-
Mclain, &
Youngs
(1999)

Reports findings of an
assessment of the
integration of
technology enhanced
language learning into a
second semester
college-level French
course

Dasher, instructional
videos, online spell-
checker, and online
French/English
Glossary

33 second semester
French students

 In reading and writing and
on overall achievement tests,
students with technology
enhanced language learning
out- performed those who
were in a traditional learning
environment.

2 Beauvois
(1994)

Attitudes and
motivation toward
computer assisted
classroom discussion

InterChange
(Daedalus)

41 college students in
third semester of French
course

Students reported the
positive attitudes and
motivation in the use of
CACD.

3 Beauvois &
Eledge (1996)

Personality types and
students’ attitudes
toward CMC

Interchange
(Daedalus)

19 students in an
intermediate French
course

Students’ perceived benefits
from linguistic, affective,
interpersonal perspectives

4 Blake (2000) Negotiation in the
electronic discussion

RTA (Remote
Technical
Assistance)-a
synchronous chat
program

50 intermediate L2
Spanish learners at
college level

Jigsaw tasks promote
negotiations in synchronous
electronic discussion

5 Blyth  (1999) Implementing a culture
based Language
program

CD-ROM
multimedia and
Internet

216 college level,
beginning French

Students showed
overwhelming support for
the multimedia program, but
felt that cultural activities
were a distraction from
“more important” grammar
and vocabulary lessons.

6 Borrás (1993) Chronicles the
development and
evaluation of PSF
software, a multimedia
grogram designed to
assess the effects of
subtitled video on oral
communication

Practicing Spoken
French (PSF)
authored with
HyperCard 2.1 and
Voyager VideoStack

44 college students in
an intermediate French
reading conversation
course & an
intermediate French
Reading course

PSF has some limitations;
however, overall, it was
determined to be an effective
FL learning/teaching tool
(e.g. PSF created a
meaningful learning context
and provided a tension-free
environment).

7 Bradley &
Lomicka
(2000)

Learner reaction to
technology

Computer-enhanced
classroom

5 undergraduate French
an Spanish students

Students enjoyed learning
with computers. They found
lab environment more
relaxed than learning in
traditional classrooms.

8 Brett  (1997) Which medium is better
to teach listening skills?

CD-ROM- English
for Business

49 college advanced
English learners

Gains in learning in
multimedia environment
were reported

9 Bump (1990) Effects of a real time
networking program
(InterChange) in the
classroom discussion

InterChange
(Daedalus)

18 students in a
freshman English class;
33 seniors of English;
12 graduate students of
English

Increased student
participation, esp., equal
participation from those
traditionally marginalized
including women and shy
students.

10 Cahill &
Catanzaro
(1997)

To compare the writing
performance of students
enrolled in on-line
Spanish course with
those enrolled in
traditional classroom-

Electronic messaging
system, multimedia,
& the world wide
web

1st year university
Spanish students
43 students in
traditional courses & 20
students in the online
class  (N=63)

“On-line” students
outperformed students who
were enrolled in traditional
classroom-based sections



Page - 31

based sections of
Spanish

 11 Carel (1999) Students using
ethnographic
procedures to learn
pragmatic features

Multimedia 20 High school students
learning French

Giving students a framework
to understand pragmatic
features can help them learn

12 Chávez
(1990)

1 0f 3 research
questions was relevant:
What types of primary
or second language
story writing patterns
will develop within the
Writing To Read
(WTR)/ESL classroom.

Word processing in
WTR laboratory

3- 1st and 2nd grade
limited English
proficient students

“The WTR Lab promoted a
positive environment for
developing oral L2 skills by
using English for meaningful
interactional purposes”
(p.140).

13 Chang &
Smith (1991)

Which is better? Using
CALL working alone or
in pairs?

Computer based
interactive video

113 beginning Spanish
college level

No significant difference
between the two was found

14 Chun (1994) The use of computer
assisted classroom
discussion and
acquisition of
interactive competence

Interchange
(Daedalus)

23 Advanced college
level German students

The data show that CACD
provides excellent
opportunities for foreign
language learners to develop
their discourse skills and
interactive competence.

15 Chun & Plass
(1996)

How well is vocabulary
learned incidentally
when the task is reading
comprehension? How
effective are different
types of annotation?
What is the relationship
between look-up
behavior and
performance on vocab.
tests?

Cyberbuch for
German

160 college level
students studying
German

There is a higher rate of
incidental learning when the
task is reading
comprehension. Picture and
text annotations seemed to
be more effective than video
and text or text alone. There
is a correlation between
look-up behavior and
performance.

16 Coniam
(1998)

Explores the potential
for the use of speech
recognition technology
to test the oral
proficiency of ESL
learners

Speech recognition
software

N=20 (10 native
speakers and 10
nonnative speakers of
English)

Speech recognition software
is not developed sufficiently
to provide reliable feedback
on nonnative speakers’
speech since software has to
be trained to individual
speakers

17 Davis &
Lyman-Hager
(1997)

How helpful is the use
of glossing?

Computer-based text
on software authored
by the researchers
based on the
Bernhardt model of
L2 reading

42 third semester
French students

Students liked using the
glossing, but there was no
evidence that it enhanced
comprehension

18 Derwing,
Munro, &
Carbonaro
(2000)

Does popular speech
recognition software
work with ESL speech?

Automatic Speech
Recognition Software

N=30 (speakers)
N=41 (listeners)

SR software is not feasible
for FL students since it
recognizes only a low
percentage of non native
speaker utterances

19 Donaldson &
Kotter (1999)

Using Internet to
increase language skills

MOO 13 US college students
in US and 8 German
adults in Germany.

Overall positive responses
reported by students.
Interacting with native
speakers in both countries
helped increase language
use.

20 González-
Edfelt (1990)

Explores the computer
as a tool for
verbal/social interaction

The computer (in
general)

16 students from 2 fifth-
grade bilingual
classrooms from two

Computer activities lead to
increased collaborative
interaction among
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(i.e. students’
preference to work in
groups at the computer).
Can the computer
provide opportunities
for student interaction?

schools participants

21 González-
Bueno (1998)

Effectiveness of using
e-mail in foreign
language learning

E-mail 50 students of first and
second semester
Spanish at college level

Greater amount of language
production and language
functions and higher level of
accuracy in discourse of e-
mail

22
González-
Bueno &
Perez (2000)

Grammatical and
lexical accuracy and
quantity of language
using e-mail

E-mail 30 community college
students from two
Spanish 111 classes

Significant advantages of
using E-mail over the paper-
and-pencil based dialogue
journal in terms of quantity
of language, but no
advantages in lexical and
grammatical accuracy.

23 Grace (1998a) CALL and gender
differences in
vocabulary retention
and access to
translations

CD-ROM with
French program

181 college level first
year French

 CALL is equally beneficial
for both males and females.

24 Grace
(1998b)

Vocabulary retention
and personality types

CD-ROM and
French program

181 college level first
year French

No significant differences

25 Grace (2000) Personality types and
vocabulary retention

CD-ROM in French 181 first year college
level French students

A combination of contextual
and definitional approaches
will increase retention

26 Hong (1997) Can multimedia help
improve reading?

Software for
Business Chinese

20 students at college
level

Computer assisted reading is
more effective in improving
L2 student learning than
conventional reading
methods.

27 Ikeda (1999) Learning strategies on
using sound hints

Drill-type CAI 21 students studying
Japanese

Upper and lower level
students used sound hints
differently

28 Jakobsdottir
& Hooper
(1995)

Text and gender in
Listening
Comprehension

Computer-based
lessons

109 elementary students
learning Norwegian.

Congruent text with spoken
words facilitates
development of listening
skills

29 Johnston
&Milne
(1995)

Scaffolding L2
communicative
discourse using
software The Teacher’s
Partner

A multimedia tool
with communicative
exchanges

15 1st year French and
28 2nd year French high
school students

The software created
increase in communicative
discourse among teacher and
students

30 Kang &
Dennis (1995)

Can CALL improve
vocabulary learning?

Program authored in
Hypercard

76 Korean elementary
students

Improved long term
vocabulary retention

31 Kasper (2000) Content-based
pedagogy for
developing literacy

E-mail and electronic
bulletin

50 ESL college level,
multi-ethnic
backgrounds

Outperformed students in
other ESL classes.

32 Kelm (1992) Descriptive report on
use of computer
assisted classroom
discussion

InterChange
(Daedalus)

15 native speakers of
English learning
Brazilian Portuguese at
college level

Increased participation from
all of the students in the
electronic discussion

33 Kern (1995) Effects on students’
participation and
language output in the
electronic discussion

InterChange
(Daedalus)

40 students in French 2
at college level

Increased participation and
increased language output in
the electronic discussion

34 Kubota
(1999)

Description of 4 WWW
projects

WWW 14 college level
Japanese students

Students' response showed
excitement; overall
improvement in language
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skills
35 Lam (2000) Use of Internet for

writing
WWW One male ESL student Dramatic improvement in

writing
36 Lee (1997) Internet and its

advantages for foreign
language learning

Communication with
native speakers via
internet

124 college
Intermediate level
Spanish students

Self-reported greater
motivation and more cultural
information

37 Lee (1998) Internet to enhance
skills
Survey of experiences

On-line chat and on-
line newspapers

62 Spanish college level Positive results and
improved learning

38 Liaw (1997) Using computer books
in an ESL class to
encourage discussions

Computer books 14 ESL elementary
school students

As more books were read,
more discussions of stories
increased

39 Liaw (1998) Efficacy of integrating
email into EFL
classrooms

E-mail 52 EFL college students
in Taiwan

The use of email encouraged
greater communicative use
of the L2.

40 Liou, Wang
& Hung-Yeh
(1992)

Can Grammatical
CALL help EFL
writing?

Researcher created,
drill & practice
courseware

42 EFL students, 1st

year university students
Combination of instruction
and CALL seems to
contribute to L2 learning
more than just traditional
instruction alone.

41 Liu (1995) Contextual aids via
hypermedia technology
& vocabulary learning

Hypermedia with
videodisc

63 ESL students,
college level

When target words were less
familiar, access to contextual
aids increased significantly.
When words were
unfamiliar, more video
context was accessed. No
indication that contextual
aids access was correlated
with performance scores.

42 Liu & Reed
(1994)

This study examined
the different learning
strategies by Field-
independent and field
dependent students in a
hypermedia assisted
language learning
environment.

Hypermedia with
videodisc

63 international
students studying
English in a university
Intensive English
Program

Students with different
learning styles used different
learning strategies and
hypermedia can
accommodate students' needs
through its rich
environments

43 Liu & Reed
(1995)

Hypermedia &
vocabulary learning

Hypermedia with
videodisc

63 ESL students,
college level

Achievement scores
increased significantly from
pre-to post-, across all
learning style groups.
Computer anxiety was
reduced and attitudes
increased significantly

44 Lomicka
(1998)

Investigated the effects
of multimedia reading
software (that provided
glosses) on reading
comprehension

Glossing Authentic
Language Texts
(Galt) program
adapted from Une vie
de Boy software

12 second semester
French students at a
university

“…computerized reading
with full glossing may
promote a deeper level of
text comprehension” (p.41).

45 Merlet (2000) Effects of lexical and
semantic previews on
comprehension of a
computerized illustrated
dialog

Computerized
illustrated dialog

30 French
undergraduate students
of English as a foreign
language

Lexical preview decreased
frequency of control actions
while listening; semantic
preview improved quality of
info recalled

46 Meskill
(1993)

Student interactions
while working at the
computers

Computers 12 ESL college level Very little interaction

 47
Meskill &
Mossop
(2000)

To characterize what
language professionals
and mainstream
Teachers do well with

CALL, word
processing, reference
tools, presentation
software

ESL learners in the
State of New York:
from elementary thru
high school

Computers are used in socio-
collaborative ways
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technologies
48 Meunier

(1995/1996)
Gender, personality
type and keyboard
control

Carmen Santiago
Software

6o second year college
level French

Personality more than gender
affects keyboard control and
language learning

49 Nagata (1996) Intelligent computer
versus workbook
grammar instruction

CALI computer
instruction in
grammar

26 college Japanese
students

Computer instruction is more
effective for teaching
grammatical skills &
intelligent feedback is
important

50 Nagata (1997) Computer assisted
meta-linguistic
instruction to teach
grammatical structures

2 programs to test
students’ use of the
Japanese particle

14 second year college
students studying
Japanese

Computer exercises with
metalinguistic feedback
helped students understand
complex grammatical
concepts

51 Nagata (1998) Examines the
effectiveness of
computer-assisted
comprehension practice
(input) and production
practice (output) on
second language
acquisition

2 programs called
Banzai: Honorifics,
which was developed
in HyperCard by the
researchers

14 students in a second
semester Japanese
course (university)

Output focused practice is
more effective than input-
focused practice for the
development of the
production of Japanese
honorifics and is equally
effective for the
comprehension of said
honorifics

52 Nagata (1999) Effectiveness of
glossing formats

Software authored by
researcher

26 college students,
second semester
learning Japanese

Multiple choice glossing
with feedback is useful

53 Nicholas &
Toporshi
(1993)

Using a program with
Russian film clips to
promote speaking and
writing

Program authored in
ASYMETRIX
TOOLBOOK

Students from different
learning Russian

Students still need teacher’s
feedback and support

54 Nutta, (1998) Computer-based
grammar instruction
and teacher Instruction

CALL and ELLIS 53 ESL students college
level

Computer-based grammar
instruction was reported to
be effective and in some
cases more effective than
teacher instruction

55 Ogata, Feng,
Hada, &
Yano (2000)

Describes a markup-
based communicative
correction system called
Communicative
Collection Assisting
System (CoCoA)

Communicative
Collection Assisting
System (CoCoA)

N=6 in a Japanese
language learning class
at Fukui Prefectural
University in Japan

CoCoA is an effective
environment for learning
writing for foreign language
students

56 Oliva &
Pollastrini
(1995)

Self-assessment of
skills and evaluation of
tools

E-mail, Usenet,
Gopher, IRC

88 advanced Italian
college level

Internet found most helpful.
Most students reported
improvement

57 Osuna, (2000) What happens when
students used the
Internet to gain cultural
knowledge

WWW, PowerPoint 23 college level Spanish
students

Learning can be assisted by
computers when tasks are
framed within a
socio-constructivist model.

58 Osuna &
Meskill
(1998)

Role of Internet and
cultural learning

Internet 13 beginning students
of Spanish, college
level

 Great enthusiasm and
increased learning

59 Plass, Chun,
Mayer, &
Leutner
(1998)

For whom is
multimedia instruction
effective?

Interactive
multimedia

103 college level
students studying
German

Performed best with both
visual and verbal modes of
instruction

60 Sciarone &
Meijer (1993)

Does autonomy lead to
improved
Language learning?

Computer Aided
Learning systems

30 adults seeking
admissions to a Dutch
University

Freedom to work at the
computer did not lead to
gains in language learning

61 Sotillo (2000) Comparison between
synchronous and
asynchronous chat in

IRC (Internet Relay
Chat) and the
discussion forum on

25 students from two
advanced ESL writing
classes

Wider variety discourse
functions in synchronous
discussion, but syntactically
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discourse functions and
syntactic complexity

the World Wide Web more complex language
output in asynchronous
discussion

62 Soo & Ngeow
(1998)

Can students working
with Interactive media
perform better than
those in a regular
classroom?

ELLIS 188 college level
preparing for TOEFL

Better performance on
TOEFL by the multimedia
group

63 Sullivan &
Pratt (1996)

Comparing two ESL
environments: a
computer-assisted
classroom and a
traditional classroom

Interchange
(Daedalus)

38 students second year
ESL in Puerto Rico

Positive attitudes of students
Significant gains in writing,
but no significant differences
in oral discussions

64 Thorson
(2000)

Differences in writing
in L1 and L2

J-Edit, a word-
processing program

18 students of German
at college level

Students wrote less in L2,
but revised more than when
writing in L1.

65 Ulitsky
(2000)

Adult learning
strategies in a
multimedia
environment

 Destinos in Spanish
and French in Action
on laserdiscs

27 pre-service and in-
service teachers

 Participants preferred
interacting with real-people
in real situations. They
needed feedback.

66 Van Bussell
(1994)

A series of experiments
aimed to help derive
design guidelines from
work on computer-
supported learning of
vocabulary in a second
language (English)

Computer based
word translation tests
created by the
researcher

Experienced and novice
language learners from
Dutch elementary
students  to Dutch
university students

Seven specific rules are
identified, focusing on the
idea that “...instruction and
training should aim at the
enhancement of the quantity
and quality of elaborative
learning activities” (p.63).

67 Van der
Linden (1993)

Feedback and language
learning-- Does it help
improve writing?

CALL for French 23 students first year
French, college level

Simple short feedback with
little explanation was
preferred over lengthy
involved explanations

68 Van handle &
Corl (1999)

Use of e-mail E-mail and Internet Not stated Richer oral exchanges,
increase in new vocabulary
& better compositions

69 Warschauer
(1995/1996)

Equality of student
participation in face-to-
face vs. electronic
discussion

InterChange
(Daedalus)

16 students from an
advanced ESL
composition class at
college level

More equal participation in
the electronic discussion

70 Wolach
(1994)

Shows how a software
developer can be used
as the subject in a series
of experiments to
determine parameters
for a program that
presents English to
Spanish and Spanish to
English word pairs

PresenPr.EXE 1 software developer A test with feedback should
be administered for a given
lesson at 5 to 10 day
intervals. Lessons that occur
in 3 consecutive days are
more effective than repeated
lessons on one day. Order of
presentation does not seem
to matter.
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