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Abstract 

The model for observation is a "package" of salient dimensions of an ideal 

computer-supported language learning environment: 1) opportunities for learners to 

interact and to negotiate meaning; 2) an authentic audience; 3) authentic tasks; 4) 

opportunities for exposure to and production of rich and varied language; 5) opportunities 

for learners to formulate ideas and thoughts; 6) learner intentional cognition; 7) an ideal

anxiety atmosphere, and 8) learner control. Learner perceptions of these factors are 

captured via questionnaires before and at the end of two computer-supported 

interventions. Responses answer the following questions: How do adult community 

college ESL learners perceive their classroom environments? When computer technology 

is added to support a drill-and- practice environment or to create a cooperative 

environment, how do the learners perceive these new environments? To what extent and 

how do the patterns of perceptions and the relationships between variables change from 

the initial to the intervention environment? Multi-dimensional scaling constructs maps of 

learners' perceptions in the pretest and posttest conditions; this systemic analysis shows 

changes in relationships between the factors and provides an overall picture of these 

changes. Repeated-measures multivariate analyses of variance are used to determine 

significant differences both between and within the participant groups for each factor; this 

analytic data complements that of the MDS maps. Results indicated that learners 

perceive their learning environments in unexpected ways and that the technology has an 

impact on these perceptions in that it allows the classroom to be "individualized" in ways 

not possible without it. Also discussed are implications for task construction and 

grouping and the importance of learner perceptions to an understanding of the language 

learning environment. 
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PREFACE 

The learners in my English as a Second Language reading/writing class and I had 

been given an exciting opportunity - to use the computer lab as part of our class. After 

my initial excitement wore off somewhat, I realized that, as a teacher, knowing how to 

use a computer did not mean that I knew how to use it with my students. I started reading 

software reviews, looking at software, and trying to find some basis for the use of this 

technology in my classes. I had many questions: What was the point of using computers? 

What could I do with computers that I couldn't do better in the regular classroom? How 

successful had other educators been using computers, and what was it that made them 

successful? For what activities were computers best? How would the introduction of 

computers affect my students, none of whom had previous experience with the 

technology? At that point in time, computer-assisted language learning (CALL) was not 

yet a buzzword, and ESL software and the underlying theories supporting its use were in 

the development stage. 

Since that time, I have had many opportunities to use computers with my students. 

I have also been able to observe firsthand and to read about the experiences of other 

educators applying this technology in their classrooms. Although the number of ESL 

software programs is increasing, there is still relatively little research either describing or 

analyzing what happens (and why) in computer-assisted language learning classrooms. 

Although through the years I have developed some "private" theories about computer

assisted language learning, they are supported only by my limited observations and 

experiences. The present study was developed to serve as a formal basis for further 

investigation of computer-assisted language learning, so that, in the future, teachers new 

to the field or to technology might have an idea where to start in the development of their 

own "private" theories of CALL. 
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Levy (1990) observes the need for a theory of computer-assisted language 

learning (CALL) that will, by describing the "underlying principles for CALL," provide 

a theoretical framework which can incorporate further technological advances and 

insights (p.7). Interest in developing a theory for computer-assisted language learning 

has become more prevalent in the last decade. Several factors have precipitated such 

interest. 

One impetus for developing a theory of CALL is the so-called "computer 

revolution." Evidence of this ongoing revolution abounds; in journals, the popular press, 

the newspapers, and on television, something can be seen or heard about the changes that 

technology is supporting and promoting. Some of these changes are said to be taking 

place in education. Indeed, the infusion of computer hardware into educational 

institutions is quite impressive. There are over 3,300,000 computers in K-12 alone, or 

one for about every twenty learners (McCarthy, 1991). Ninety-five percent of our 

schools have at least one computer for faculty or learner use, and as of 1986 over 35,000 

districts had at least one computer network (Maddux, 1989; Molnar, 1990). Forty 

percent of Chapter 1 English as a Second Language teachers use computers with their 

classes (Johnson, 1992). Growth in the number of schools with advanced technologies is 

expected to explode in the next decade as the ratio of computers to learners increases to 

1:5. Software products are churned out at an amazing pace, and are touted as being "just 

the thing" that will help math students learn algorithms or English as a Second Language 

(ESL) learners speak English fluently. 

At the same time that the number of computers is increasing rapidly, changes in the 

purposes for which they are used and changes in the curriculum in general are barely 
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noticeable. Many educators assume that because computers have become so pervasive in 

all levels of education, classroom environments and the process of learning have 

changed and will continue to change due to the presence of the technology; however, 

Jackson (1986) notes that "educational technology has not promoted fundamental 

change in higher education despite strong predictions and a substantial presence" (p.56). 

Little is actually different in most cases (Bridwell, Nancarrow, & Ross, 1984; Hawisher, 

1989; Newman, 1990); this holds true for other educational levels as well. The lack of 

change raises several questions that have this far been unanswered: for example, what is 

being done with these computers, and why? What should schools and colleges look like 

and do in the high technology future that they face? What theoretically sound, vital 

changes in curricula can and should be made? What types of systems are needed to 

affect these changes? A theory of CALL may assist in answering some of these 

questions for language educators by describing how and which students learn with 

different kinds of technology, identifying factors that must be addressed in the application 

of the technology, and serving as a guide for research on computer-assisted language 

learning. 

A second impetus to the development of a theory of CALL is the growth and wide 

range of second language acquisition (SLA) theories and the desire to apply knowledge 

of the language acquisition process to the incorporation of classroom technologies. Levy 

(1990) claims that "our language teaching philosophy, method, or approach needs to be 

broadened to encompass new technologies, and the interrelationship between language 

teaching and computing needs to be carefully explored" Cp.5). Through the interplay of 

these factors, a clearer picture of language learning processes may emerge. 

The knowledge base of SLA theory is somewhat limited due to its relative newness 

as a field of study. It is, however, growing rapidly. A theory of SLA must encompass 

all aspects of language acquisition, including morphology, grammar, lexis, and 
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pragmatic knowledge (Ellis. 1986); this makes the scope of investigation enonnous. SLA 

theory in general has a multidisciplinary focus; learning theory and evidence from 

disciplines such as linguistics. psychology, and sociology are drawn on for explanations 

of the language learning process. Within certain paradigmatic boundaries, new theories 

or variations on theories appear relatively often. particularly at the "micro" level, 

although the current trend is toward more integrated theories (see Spolsky [1989] for an 

example). The working assumptions of SLA theory shed light on the language learning 

process and an understanding of these assumptions is necessary for constructing other 

theories in which the focus is on second language learning. 

Second language acquisition theory has moved from a rather simplistic, 

behavioral (Skinnerian) view of language acquisition to a more complex view of 

language acquisition as contingent upon a host of factors. Various theorists have 

proposed models of language learning. Many of these models, such as Krashen's Monitor 

Model (Krashen. 1982), have been discredited as being too vague or untestable (see 

McLaughlin [1987] for an excellent critique), but all offer insight into the intricacies of 

the language learning process. It is generally accepted that language acquisition is the 

result of the interplay between a cognitive mechanism(s) (which Chomsky and others 

claim is innate) and the learner's environment, although which of these factors has more 

intluence is contested (see McLaughlin. 1987. for a discussion). Few theories of SLA 

treat the environment in any significant way, concentrating instead on variables internal 

to the learner (Long. 1985). It is also understood that all learners do not acquire language 

in the same way (Klein, 1986; Richard-Amato, 1988) or for the same purposes (Spolsky, 

1989). According to Klein (1986) and other researchers, necessary conditions for 

learners to acquire language include a propensity for language learning, language faculty, 

and access. Spolsky (1989). in his comprehensive theory of second language learning, 

states these conditions in the form of the equation "Kf = Kp + A + M + 0" (Knowledge 
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and skills in the future are a result of knowledge in the present, abilities, 

motivation/affect, and opportunity). Spolsky claims that if any of these conditions is 

absent, no learning will take place. In addition, the speed, structure, and end state of a 

learner's acquisition are thought to depend on the various strength of these conditions; in 

other words, the greater the amount of each, the greater the learning. 

Because the specifics of actual cognitive and other processes used in second 

language acquisition are unknown, "research and theory cannot act as sources of 

prescription about teaching procedures" (McLaughlin, 1987, p.165). Klein (1986) adds 

that research on SLA has not "supplied enough scientific evidence to serve as a solid 

foundation for second language instruction" (p.167), and Spolsky (1990) agrees that 

theory currently provides little support for teaching practice - and practice for theory. In 

addition, Johnson (1992) comments that little of the current research in the area is based 

on second language acquisition theories. However, assumptions about the language 

learning process and the research on which they are based provide information about how 

and when language acquisition does not occur, and they establish a base from which 

teachers and researchers can work to develop more precise theories of second language 

learning and teaching. 

Although the debate continues over the relative importance of the learners' innate 

abilities versus the language learning environment in relation to outcomes, it is clear that 

the learner's present knowledge and innate abilities cannot be affected through language 

teaching. Aspects of the environment, however, can perhaps make use of or moderate 

knowledge and abilities, and adjustments can be made to provide learners with an 

environment more conducive to language learning. Therefore, the study of language 

learning environments is a vital part of the study of second language learning. Although 

Spolsky (1989) advocates the development of a theory of conditions for language 

learning that encompasses all populations and contexts, the study of specific language 
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learning environments, such as those supported by technology in instructional settings, 

can provide vital information not only about the environments themselves but also about 

other components of the language learning process. 

Purpose and Framework 

This study is designed to explore learner perceptions of one facet of a theory of 

CALL, perceptions of the "package" of conditions that seem to compose an ideal CALL 

environment. "Ideal" in this case does not signify "the one best," but rather it implies 

that the environment is conducive to maximum language learning for learners in general. 

Although the two impetuses of technological growth and the development of SLA theory 

may have developed independently, the perspective of this study is that investigating 

computer-assisted language learning environments involves employing an integrated 

theory of technology and language learning. 

The theoretical framework of this study is based on Salomon's (1990) 

proposal that educational researchers examine classroom situations from two 

complementary paradigms. the systemic and the analytic. In the systemic approach, the 

unit of analysis is the entire classroom. This approach recognizes that classrooms are 

dynamic, and that individual aspects are not easily (or needfully) isolated for testing. 

Using a systemic approach, the researcher can evaluate the associations among factors in 

the classroom. describe how the factors look and how their interrelations change, and 

suggest why they might change in this way. In the analytic approach, the unit of 

measurement is one or more discrete variables that the researcher assumes can lead to 

conjectures about direct relationships and causality. The analytic approach has been used 

in the literatures noted below to identify a "package" of the salient dimensions of an ideal 

computer-supported language learning environment. This package, which draws on the 

analytic literature to build a systemic framework for understanding classrooms and 

technologies. serves as a model for this study. 
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The model this study is built upon several literatures. These include: SLNESL 

theory and practice, which draws on the fields of cognitive science, psychology, 

linguistics, and sociology to describe "who learns how much of what language under 

what conditions" (Spolsky, 1989, p. 3); educational technology/CALL, which explores 

the relationships between learners/learning and technology; and learning theory, which 

addresses a plethora of topics concerning the how and why of learning and provides a 

broad theoretical background for this discussion. From these literatures is derived a 

package of vmiables which consists of: 1) opportunities for learners to interact and to 

negotiate meaning; 2) an authentic audience, 3) authentic tasks; 4) opportunities for 

exposure to and production of rich and varied language, 5) opportunities for learners to 

formulate ideas and thoughts; 6) intentional cognition on the part of learners, 7) an 

atmosphere with ideal anxiety levels, and 8) a learner-centered classroom. These factors 

have been related to second language learning through discrete analysis, but have rarely 

been observed interacting in natural ESL classroom environments. 

In this study, learner perceptions of the frequency of occurrence of the model's 

constructs are captured via questionnaires before and at the end of two computer

supported interventions. The interventions are constructed to represent different 

dimensions of the environmental constructs and are expected to elicit different responses 

to questionnaire items. Participants' responses to the questionnaire are analyzed using 

both a systemic and an analytic approach. Multi-dimensional Scaling is used to construct 

maps of learners' perceptions in the pretest and posuest conditions; this systemic analysis 

shows changes in relationships between the factors and provides an overall picture of 

these changes. Repeated-measures multivariate analyses of variance (MANDV As) are 

used to determine significant differences both between and within the participant groups 

for each factor; this analytic data complements that of the MDS maps. Learner responses 

to the questionnaire are analysed to answer the following questions: How do adult 
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community college ESL learners perceive their classroom environments? When computer 

technology is added to support a drill-and-practice environment or to create a cooperative 

environment. how do the learners perceive these new environments? To what extent and 

how do the patterns of perceptions and the relationships between variables change from 

the initial to the intervention environment? 

Scholarly Significance of Study 

This study is significant in that it takes a first step toward filling some of the gaps 

in the second language acquisition/CALL literature. In most of the recent literature on 

CALL. studies have been restricted to feasibility studies. studies of learning and transfer, 

learner characteristics. and/or social interaction (Johnson, 1992). This study goes beyond 

these bounds: First, this study investigates a "package" of environmental variables and 

the individual variables that make up the package rather than looking solely at one or a 

number of discrete variables, as previous studies have done. It provides, therefore, a 

more complete view of the complex interactions in the environment and a more realistic 

picture of the nature of language learning environments. Second, it is one of the first 

field studies of language learning environments employing both the complementary 

analytic and systemic paradigms for data analysis. The holistic view of the systemic 

approach, coupled with the discrete focus of the analytic approach, provides second 

language researchers with a rich and powerful set of tools for further investigations of 

second language learning environments. In addition, unlike much of the previous 

CALL research, this study focuses on learner perceptions of their environments, rather 

than on attitudes toward the computer as a separate entity, on learner outcomes, or on 

teacher-versus-computer. By doing so, it adds another dimension to the study of CALL. 

Furthermore, the emphasis on adult learners in natural classrooms broadens the range of 

learners and contexts studied in the literature. This study suggests, then, alternative 
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reasons for and ways of looking at second language learners and the environments in 

which they learn. 

Organization of Study 

This dissertation is organized into four main parts. The first section presents a 

review of the literature, including a brief summary of general theories of language 

learning environments, an integrated theory of ideal classroom conditions for language 

learning, an overview of the ways in which computer technology may support these 

conditions, and a discussion of the use of learner perceptions in the investigation of 

learning environments. The second section provides details of the study's methods. The 

third section contains results. The fourth sections offers discussion, conclusions, and 

implications of the study, along with proposals for future research. 

Definition of Terms 

The following terms have been defined in various ways in the literature to be 

reviewed for this study. For the purposes of this study I have defined them in the 

following way: 

attitude: "the ways in which an individual has learned to assess things with which he is 

more or less familiar" (Newcomb, 1989, p. l37). 

input: "what is available for going in, " as averse to intake, or what the learner actually 

takes in (Gass & Madden, 1985, p3). 

motivation: "the combination of effort plus desire to achieve the goal of learning the 

language plus favourable attitudes toward learning the language" (Gardner, 1985, p.1O). 

negotiation: "interlocutors collaborate in establishing and maintaining a topic" (Gass & 

Madden, 1985, p.70). 
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The literature review develops theoretical guidelines and a model for this study 

by: 1) presenting a brief summary of general theories of learning environments, 2) 

building a framework of strategies andlor conditions that may lead to the goal of creating 

an ideal language learning environment, 3) analyzing ways in which computer 

technology can be used to support these strategies, and 4) providing a rationale for using 

learner perceptions to study their learning environments. Throughout this review, 

conclusions from several literatures will be presented and typical studies discussed. The 

relevant literatures, as noted above, include: Second Language Acquisition 

(SLA)/English as a Second Language (ESL) and first language theory and practice, 

educational technology/computer-assisted language learning (CALL), and learning 

theory. Each of these literatures supports or adds insight to the conclusions reached by 

the others, thereby providing a more complete picture of the ideas discussed below than 

anyone of them alone. 

Theories of Learning Environments 

Research on Learning Environments 

Why study learning environments? According to Fraser (1986), as one aspect of 

the learning process "constructive educational climates may be viewed as both means to 

valuable ends and as worthy ends in their own right" (p.182). This statement is supported 

by the three major (and sometimes overlapping) lines of inquiry in this area, which have 

provided important insights into the contexts in which learning takes place. The first line 

of inquiry, and the one in which the majority of studies have been conducted, has related 

learner outcomes to the effects of discrete variables in the learning environment. Walsh 

(1989) claims, as do many researchers, that environments determine behavior. Studies 
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in this area examine such variables as cohesiveness and competition. They investigate 

individual preferences and whether "preferred" environments lead to greater achievement. 

Berliner (1984), Cunniff (1989), Fraser (1986), Manderscheid, Koenig, & Silbergeld 

(1977), and Y sseldyke et al (1987) describe the association of the environment with 

positive educational outcomes; they conclude that "classroom environment variables 

[are] potent predictors of learning outcomes" (Fraser, 1986, p.149). This link seems to 

be firmly established by studies using measures such as the Classroom Environmental 

Scale (CES) (Moos and Trickett, 1974) and Learning Environment Inventory (LEI) (see 

Anderson, 1973; Fraser, 1983; Chavez, 1984 for measures and a review of the research). 

For example, Fraser (1986) reports on a study using the CES and several outcomes 

measures to test 2,175 junior high level students to examine the relationship between 

learner perceptions and the learning environment. Byrne, Hattie, and Fraser (1986) 

administered the My Class Inventory (MCI), the CES, and other surveys to 1,675 junior 

high students to compare actual and preferred learning environments. Through factor 

analysis and MANOVAs, Byrne, et al reached the conclusion, among others, that 

achievement in English and math is correlated more highly with the actual than with the 

preferred environment. The implication of both of these studies is that learners can 

suggest what their ideal environment is, but that this environment is not necessarily that 

which is most conducive to learning, and that teachers "need to place a greater emphasis 

on aspects [of the environment] linked empirically with student learning" (p.17). Raviv, 

Raviv, & Reisel (1990) suggest that these findings may be applicable across cultures, 

although more research is called for to defend this thesis. 

Differences in perception among learners and between teachers and learners of the 

"real" and "ideal" classroom environments comprise the second line of inquiry. These 

studies are interesting in that they show, among other things, that teachers and learners 

do not perceive their present learning environments as ideal, nor do they agree about 
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charactetistics of their "actual" environment. Byrne, Hattie, and Fraser (1986), for 

example, administered four classroom environment measures ( MCI, CES, the 

Individualized Classroom Environment Questionnaire, and the Quality of School Life 

questionnaire) to assess a number of different variables; their conclusions included the 

finding that there are grade level and gender differences in the perceptions of learners, 

and also that there is a preferred high school environment. Raviv, Raviv, and Reisel 

(1990) administered the CES to Israeli sixth-graders and their teachers; their results 

support the findings of previous studies by Moos (1987), Fraser (1986), and other 

researchers of what primary students perceive as necessary for an optimal language 

learning environment, including more learner involvement, calmness and order in the 

classroom, structure, less competition, and teacher control. 

A third area of study is curriculum evaluation. In these studies, learner (and 

sometimes teacher) perceptions of the environment are used as part or sole indicators for 

determining the efficacy of new and existing educational treatments (see Fraser, 1986, 

for an excellent overview of such studies). Anderson (1969 and others) used the LEI to 

conduct several studies compating Harvard Project Physics and other methods of 

teaching physics. Findings indicated that the Harvard program was effective in making 

students perceive physics as less difficult and as consisting of a variety of activities. 

Anderson (1973) notes that "Researchers are learning increasingly that valid and useful 

differences among educational treatments are often reflected first and most strongly in 

changes in students [sic] perceptions of their learning environment" (p. 22). This implies 

that environmental perceptions, rather than achievement scores, may be better indicators 

of the initial success or failure of an intervention. As a result of these studies, plans have 

been developed to reformulate and then reevaluate the learning environment. This 

perspective can be applied in evaluating the usefulness of specific computer-assisted 

language learning software. 
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A fourth and more recent line of inquiry is currently developing which considers 

learners, their environmental context, and the reciprocal relationships between them, 

rather than focusing on discrete variables. This approach suggests that both the learner 

and the environment are important and must be analyzed to understand the attitudes and 

behavior of the learner (Walsh, 1989). This approach considers learners and 

environments products of one another and studies the complex interrelationships that 

exist in a classroom. The relationship between learner and environment is generally 

conceptualized in systemic terms. The systems can be related to behavioral outcomes, 

although this is not necessary. Use of such a holistic approach implies that linear causal 

relationships among variables often cannot be determined. This systemic approach 

(Salomon, 1992) focuses on interactions between the environment and individuals in it 

and how changes in any of the parts changes interactions among all the parts. Salomon 

(1992) explains, for example, that " ... since the introduction of team work or computer

enhanced activities is a complex package of numerous associated "inputs" that changes 

the whole classroom learning environment...neither the study of individuals and 

individual variables nor the study of the environment tell the whole story" (p.7). 

Because this line of inquiry studies patterns of relations among variables in the 

environment and how these patterns change when the environment does, a useful 

application may be the evaluation of classroom learning environments rather than just 

classroom teachers. Although it stands as a line of inquiry by itself, the systemic 

approach to environment research can be used to conduct investigations in any of the 

three previously-mentioned lines of inquiry. 

Learning Environment Varia hIes 

The lines of inquiry noted above support investigations of classroom learning 

environments; however, the definition of essential environmental characteristics may 

differ from study to study, and therefore must be made clear. In this discussion, the 
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"classroom learning environment" consists of structural and social variables and is an 

entity related to but separate from the school environment. Although these environments 

have many linkages and develop simultaneously (Fraser, 1986), they can and have been 

considered as separate entities in the literature. Just as school and classroom 

environments impact each other, so do the environment of the "community" and the 

learner's individual characteristics have an impact on these environments. The literature 

suggests that the environmental factor which has the greatest impact on learner 

achievement is socio-economic status (SES), which includes family income and the 

educational status of the parents (Buriel & Cardoza, 1988; Moos, 1979; Stockard & 

Mayberry, 1985; Ysseldyke, et aI, 1987). The literature also suggests, however, that 

classroom factors may moderate the effect of community and school level variables on 

student outcomes (Stockard & Mayberry, 1985). The classroom environment acts as a 

mediator by creating an "atmosphere of motivation and enthusiasm to learn" (Cuniff, 

1989, p.2). 

Although it is clear that the classroom environment plays an important role in 

learning, the definition of essential environmental characteristics and the interaction 

among them is not as clear. Researchers and educators have described a number of 

environmental variables which have an impact on learner outcomes, and classroom 

environment constructs have been formed differently by individual researchers. Moos 

(1974), for example, proposes three widely used categories for describing the social 

climate of a classroom (or other social milieus): 1) personal development, involving 

personal growth and enhancement; 2) system maintenance, which involves 

environmental order, control, and change, and; 3) relationship, which identifies 

interaction and support among participants in the environment. Other environmental 

variables which have been proposed as high-impact include engaged time, feedback, 

atmosphere, class management, class size, and pacing. Salomon (1992) suggests that 
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important components of classroom environments may include task, sense of control, 

teacher-student interaction, student-student interaction, atmosphere, and teacher 

behaviors. Drawing on Moos and other environment researchers, a consistent set of 

important environmental constructs include: control over learning, task, learner attitude 

toward self and others, interaction, and teacher behavior and expectations. Although 

these categories may overlap, they will be discussed independently below. 

Control over learning. Different degrees of learner and teacher control over 

learning have been posited as lending to the creation of an ideal classroom environment. 

Generally described as "student-centered" learning (Braun, 1990), "not forced learning" 

(Cunniff, 1989), or the amount of autonomy allowed by the teacher (Barnes, 1981), this 

concept is also portrayed as student control over the outcomes of their input (Cunniff, 

1989) and as "alternatives within limits" (Baker & Wilburn, 1980). According to 

Cunniff (1989), learning is enhanced when learners playa part in the development of 

their own goals and the criteria by which they will be evaluated. Having a say about 

class content and the type of task makes the knowledge involved more "personal" (Kaha, 

1990), motivating learners to learn the material. Weber (1977), in her study of learning 

environments for 114 ninth-grade algebra students, found that "different distributions of 

control within the learning environment do elicit varying amounts of on-task behavior" 

(p.31). McGrath (1992) warns that learners learn less well when given control unless 

they are already skillful in the subject. She investigated undergraduate learners using 

one of four different methods of conu'ol during a computer-assisted mathematics lesson. 

These methods ranged from Hypertext to INoMenu." Results from her pretestlposttest 

data showed that procedural tasks are better for learning if not under student control, 

while other types of tasks, including drill-and-practice, are better for learning if under the 

control of the learner. This implies that control is related to affective variables such as 

stress and self-confidence; too much control by another may lead to high stress and 
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thereby loss of learning (Willing, 1989), whereas too much control by the learner in an 

area in which slhe is unprepared to perform could also cause a loss of self-confidence and 

a high amount of stress. A study by Carrier & Williams (1988), which tested the effects 

of learner-control of a computerized reading task on achievement and retention, 

concluded that learners who had control over the amount of text they could see exposed 

themselves to more text, and that those exposed to the most text achieved more. In 

addition, they found that learners in the learner-control treatment, in which they had 

opportunities to control the type and amount of information, had better posttest 

performance if they also exhibited a relatively high level of task persistence. This 

indicates that, while learner control of certain options may be an important correlate of 

achievement, an interesting task or other fOlm of motivation is also necessary. 

Task. Task plays an important role in the development of the learning 

environment. There are many facets to this construct in addition to the role that learner 

control over type and content plays; Creemers & Tillema (1988) link task to participation 

structure, and participation to active engagement and learning. Braun (1990) suggests 

that tasks must be based on problem-solving and critical thinking and involve learner 

creativity in a multisensory presentation. Olliphant (1990) agrees that tasks should be 

visually stimulating, and that color and props should be involved. In addition to this type 

of task construction, the task must provide learners with opportunities to succeed at goals 

that are neither too difficult nor too easy (Cunniff, 1989). 

Learners must also have the opportunity to spend an "appropriate" amount of 

time on task (Barnes, 1981), although little research addresses what is considered 

appropriate. Weber's 1977 study showed that when students spent 85% of time on task 

there were clear gains in achievement. Other researchers and theorists (see, for example, 

Spolsky, 1989) claim that the more time that is spent learning, the more that will be 

learned. This is a simplistic view, as time is only one element of the learning equation 
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that also includes interaction, type of task, learner attitude, and a host of other factors. 

Perhaps more important than time on task, the ability to succeed at a task and the sense 

of satisfaction upon doing so may influence a learner's attitude toward the class and 

toward learning in general (Carrier & Williams, 1988). 

Learner attitude. As with task, there are many facets to the construct of student 

attitude. Newcomb (1989) defines learners' attitudes as the ways in which learners 

evaluate and attribute qualities to various entities; other researchers support this basic 

premise (see, for example, Gardner, 1985; Lowman, 1984; Spolsky, 1989). Self-concept 

of ability, self-perception, confidence, and self-esteem all playa role in the learner's 

attitude (Baker & Wilburn, 1980; Braun, 1990; Cunniff, 1989; Hunt, Broullet, Marshall, 

& Andrews, 1987), as do culture and other background variables (Gardner, 1985). In the 

classroom, attitudes can affect the manner in which learners address the subject and the 

time and effort that they expend toward learning; in other words, attitudes may affect 

motivation and behavior (Gardner, 1985; Lowman, 1984), which in turn could have an 

impact on achievement (Spolsky, 1989). Perceptions of teacher expectations and 

expectations expressed through the classroom environment may influence learner 

attitudes. Within specific classroom contexts, attitudes may be influenced, among other 

factors, by the degree of control that the learner perceives and by his/her perception of 

the task. A major influence on learner attitude may also be interaction. 

Interaction. Of import to this discussion are type of interaction and level of 

interaction. In most studies, cooperative interaction was more likely to increase learner 

satisfaction and motivation than competitive interaction (Byrne, Hattie, & Fraser, 1986; 

Cunniff, 1989; Mevarech, Stern & Levita, 1987; Raviv, Raviv, & Reisel, 1990). 

Mevarech, et al (1987) employed a set of survey instruments (an achievment test, Social 

Behavior Scale, and CAl Attitude Scale) to investigate whether small-group computer 

use resulted in higher achievement and higher levels of sociability than individual 
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computer use for junior-high learners. They concluded that direct interaction is one facet 

of an environment which increases the levels of the variables under study, but that the 

interaction must be equal and cooperative. This study did not consider, however, other 

aspects of the environmental change that may account for the differences in the variables 

being tested. Daiute (1986) analyzed audiotapes and written text (individual and 

collaborative) and interviewed participants to examine the effects of collaborative writing 

on writing achievement. Benefits of interaction during collaboration included higher 

achievement for both partners in text length, linguistic complexity, style, and other 

components of the writing process. Webb's 1982 review of the research on student 

interaction and small-group learning concludes that, although positive outcomes have 

been associated with certain types of interaction, it is unclear how interaction actually 

promotes learning. Further research is necessary to clarify issues linked to the 

psychological aspects of interaction. Leamer interaction with other learners does 

encourage learners to become familiar with each other and to be more accepting of 

others (Slavin, 1980). Although it is very important for learners to know and accept 

other learners, a greater influence on learner attitude and motivation may be interaction 

with the teacher. 

Teacher hehavior and expectations. Virtually all of the discussions in the 

learning theory literature concerning teacher behavior and expectations clearly state that 

a positive, supportive teacher with high expectations is necessary to create an ideal 

learning environment (Baker & Wilburn, 1980; Braun, 1990; Cunniff, 1989; Raviv, 

Raviv, & Reisel, 1990; Stockard & Mayberry, 1985; Ysseldyke, et aI, 1987). The 

literature also indicates that the teacher must insure that goals are clear, and must provide 

adequate feedback and monitOling for learners (Baker & Wilburn, 1980; Ysseldyke et aI, 

1987). It is interesting to note, however, that most of the studies done in this area 

describe work done with children's learning, and that few SLNESL theories include this 
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variable (this is discussed further below). One example of this type of study is Weber's 

1977 study of ninth grade algebra students. Weber found that, for the content matter and 

student groups she studied, the optimal learning environment involved a highly directive 

teacher and highly structured materials. Although the research on adult learners is sparse, 

due, in part, to the lack of appropriate instruments, Lowman (1984) and others note that 

adults exhibit a need to conu'ol events within the classroom. This control does not 

necessarily occur overtly, but is influenced by the teacher's attitude and behaviors; a 

predictable teacher, for example, enhances learners' sense of control over the situation. 

Conclusion. The five constructs discussed above can be viewed as essential 

components of a generic classroom environment; although presented as individual 

constructs, they are intertwined in ways not thoroughly understood. These constructs 

provide a framework for the discussion of specific learning environments. Although a 

general theoretical description of learning environments such as that above is useful as a 

framework, in practice variables such as learner age and the content area influence 

classroom environments. Moos (1979) notes particularly that different subject areas need 

and have different environments. Spolsky (1989) concurs, claiming that, because 

language courses, in particular, require culture leaming, classroom dynamics and 

methodology have a greater impact than they do in other subjects. This is true for ESL in 

a CALL environment; therefore, a discussion of conditions for an ideal language learning 

environment, as a subset of learning environments in general, is essential to the 

development and study of such an environment. 

An Integrated Theory of Ideal Classroom Conditions for Language Learning 

The goal of creating an ideal learning environment in the ESL classroom is to 

ensure that leamers have the opportunity to efficiently and effectively develop 

communicative competence in English, including the use of paralinguistic and pragmatic 

features. Using the general environment framework above as a guideline, presented 
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below is a description of strategies and conditions that have been related specifically to 

achievement in language learning. This discussion of a model for ESLICALL 

environments is built on the assumption that learner attitude toward the class is 

influenced to some degree by all of the conditions, and that the goal of constructing 

specific environments is to influence this attitude to some extent; therefore learner 

attitude is not discussed as a separate phenomenon but rather is considered as an integral 

part of the environmental package, and one that can be changed via changes in the 

environment. At the same time, it is implicit that the teacher (whether human or 

mechanical) plays a large role in creating environmental conditions; therefore, it is 

suggested that the teacher's behavior and attitudes can be inferred from the conditions of 

the environment (which is why, as Anderson [1973] notes, direct questions about the 

teacher are not included in some environmental surveys). It is important to stress that the 

conditions in this model, like those in all learning environments, are constrained to some 

extent by the characteristics of both the learners and the larger environment mentioned 

above (for example, a propensity and ability for learning, SES, educational background, 

and so on). 

Strategy #1 Provide opportunities for learners to interact and opportunities to negotiate 

meaning with an authentic audience 

According to the literature, interaction is a necessary component of the learning 

environment in all content areas. In order to communicate and convey ideas, learners 

must be provided with one or more partners with whom to interact. Several different 

types of interaction are important to this discussion. The first is interaction between 

computers and humans, which has been conceived in many ways. Ahmad, Corbett, 

Rogers, and Sussex (1985) define computer interaction as the ability of the computer to 

assess answers and to provide somewhat subtle feedback to learners. Part of this 

interaction is also the learners' ability to move around inside the program; Levin and 
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Boruta (1983) give examples of such "interactive" text programs for reading and writing. 

Suchman (1987) supports the view that computers are interactive due to their "reactive, 

linguistic, and internally opaque properties" (p.7); that is, they can respond in a variety 

of ways using a variety of responses. 

Not all researchers, however, agree that computerflearner interaction is sufficient to 

promote ideal language learning. Many note that, rather than promoting true interaction, 

computer use can cause learners to be isolated; Klobusicky-Mailander (1990) warns that 

the "constant 'communication' with the highlighted and prepolished products of his own 

mind fuse master and servant into a working unit that becomes increasingly walled off 

from its environment" (p.2). This may be because interaction with computers does not 

involve true communication; Kelman (1990) notes that education is "first and foremost 

interaction between people (student-teacher and student- student)" (p.8). If learning is a 

social process, as Vygotsky (1978) and others claim, then social interaction is necessary; 

this is especially true for second language learners striving for communicative 

competence. 

"Social interaction" implies the negotiation of meaning. Pica (1987) notes that 

interactions which promote language learning include confirmation and comprehension 

checks and negotiated clarification requests. Webb (1982, 1985) found giving and 

receiving help to be productive interaction. A study by Pica, Young, and Doughty (1987) 

confirms these findings; in their study, non-native speakers of English (NNS) were read 

directions for a task by a native speaker of English (NS). In one condition, the NNS heard 

text that was premodified to be more easily understood and could not interact with the 

NS. In the other condition, the text was not premodified, but the NNS were permitted to 

interact with the NS. The researchers concluded that modification of meaning through 

interaction leads to greater comprehension than modification without interaction. Lake 

(1989) notes that learners must be involved in purposeful interaction, which includes a 
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real audience which is actively involved with the learners, and Hainline (1987) agrees 

that language learners need such a "linguistically authentic environment" (p.63). Peyton 

and Mackinson-Smyth (1989) provide qualitative evidence in the form of transcripts to 

show how such interaction/negotiation over a local-area network by two students using 

the target language leads to the incorporation by the less proficient student of new 

vocabulary items. The implication, then, is that learners must be participants in social 

interactions. 

One interesting line of research, however, indicates that, in some cases, it is 

interaction with the language rather than with an authentic audience that promotes 

language learning. Saville-Troike (1988) claims that children may learn a second 

language by talking to themselves; she recorded instances of children's "private speech" 

during the "silent period" when some of the students did not speak in the target language. 

During this period. the children interacted with the language by repeating words and 

phrases to themselves and using other metacognitive strategies. At the end of the silent 

period, the students produced utterances in the target language. It is unclear from this 

intriguing research how proficient learners would become without subsequent social 

interaction in the target language or for which learners this learning system applies. Piper 

(1986) refutes the claim that exposure to the target language is sufficient for learners to 

acquire language. In a case study of two kindergarten learners. Piper concluded that 

learners need to comprehend and to communicate with others. 

Although much is made by some researchers of the differences between 

teacherflearner interaction and learner/learner interaction, there are several reasons why, 

for adult language learners at least, this distinction is somewhat spurious: 1) Language 

learning may be influenced more by interaction with other learners (peers) or self 

(Newcomb. 1989; Pica & Doughty, 1985; Saville-Troike, 1988) than by interaction with 

the teacher; 2) Although the literature is divided on the extent to which teacher behavior 
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influences adult learners. it is believed in general to be less than with child learners 

(Raviv. Raviv. & Reisel. 1990); 3) It is believed to be the amount of authentic interaction 

in English with any knowledgeable source (eg. the teacher, another learner, a technology, 

a family doctor, or other who can negotiate in English) that supports language 

acquisition. Pica & Doughty (1985) found, for example, that when ESL learners "engage 

in genuine communication with each other" and when they "engage independently in 

group discussion" they are more involved and use their language for more purposes than 

when interacting with the teacher (p.115). The focus, therefore, is on the type and 

amount of interaction. regardless of with whom the learner is interacting. Some studies 

do show that it is not only what kind of interaction takes place that is important. but with 

whom the interaction takes place. The implication is still, however, that learners need 

an authentic audience. one that shares the schema behind the message being sent. 

One way to provide opportunities for learners to negotiate meaning is to use group 

work. The literature on all aspects of group work in education is expansive. For example, 

Daiute (1986) found that learners enjoy working in groups and that learners learn from 

each other as they collaborate. Shlecter (1990) shows that small groups work quite 

efficiently on certain tasks. and Dickson & Vereen (1983) note research that found both 

cognitive and social benefits for learners working in groups. de Guerrero (1986) used 

transcriptions of videotapes of 3 groups of Puerto Rican ESL learners to show that 

learners do correct each other's syntax and lexis and that this criticism is well-accepted by 

learners. She concludes that pair work is a "lich source of interaction" for these learners 

(p. 12). Maddison & Maddison (1987) suggest that learners work best in dyads or larger 

groups, and that this may help them work at their ideal pace. Other studies have 

documented the gains leamers working in groups around a computer have made due to 

the verbal peer interaction around the computer (Webb. 1982, for example). Benefits of 

group work can include greater efficiency, greater learner achievement, more social 
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modeling and peer reinforcement, and more attention to higher level activities (Watson, 

1990). 

Of course, group work is not a panacea for the problems of education nor a method 

to insure maximum language learning in and of itself, just as interaction is a necessary 

but not sufficient condition for language acquisition - individual learning styles and 

preferences and other variables can block group productivity or cause greater problems. 

Previous research with native English speakers has found, for example, that sometimes 

groups do not perform to the level of the best individual in that group; this and other 

process losses may depend on group size, location of the work, and task structure 

(George, Easton, Nunamaker, & Northcraft, 1990). In Windeatt's 1986 study (reported 

in Meskill, 1992) learners were observed working together at the computer. Windeatt 

concluded that learners working in pairs at the computer on a single-user activity actually 

worked as individuals, interacting only to the point of exchanging monosyllabic 

agreement or disagreement. Meskill (1992) suggests that task structure was the basis for 

these results. Johnson (1991) notes, as have others (see, for example, the argument by 

Shimatani, 1986) that tasks that require cooperative interaction may be more productive 

than those that support competitive interaction, and emphasizes that students will not 

necessarily interact just by virtue of working in pairs in front of a computer. The 

position of a leader in the group and the communication medium (e.g., paper and pen, 

computer) may also have an impact on how the group performs. Despite these potential 

problems, however, interaction with and around the computer seem to be important 

aspects of the idealleaming environment for most modes of language learning. 

Interaction in the ESL classroom, then, should be purposeful, authentic, peer

directed, and provide equal time and as much time as needed to negotiate meaning. In 

traditional computer programs/ systems, the computer cannot negotiate meaning with the 
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learner, and therefore true interaction does not take place with it. This implies that in the 

classroom, interaction, and therefore learning, may be related to task. 

Strategy #2 Create/use authentic tasks which promote exposure to and production of 

varied and creative language 

Authentic, in this context, means something that students know about and are 

interested in that has a real purpose behind it (for examples, see Carter, 1989; Roen, 

1989; Reid, 1989). More specifically, authenticity implies that the task is transferable to 

real-life situations where the learner does not have the teacher or technology to rely on 

(Johns & Davies, 1983); content provided by the learner is considered authentic. Johnson 

(1991) adds that an authentic task must provide learners with a reason to share ideas and 

information, preferably within a system that allows problem solving, as studies have 

found that learners interact more when working on problem solving tasks than on other 

activities. Doughty and Pica (1986) coded transcriptions of audiotapes recorded as 

students and teachers in three different group configurations completed a "required 

infOlmation exchange task." Their purpose was to investigate the effects of such a task 

on conversational modification/interaction. They concluded that a required information 

exchange task, in which each participant has vital information to share with the others, 

generated more interaction than an optional information exchange task, in which each 

student has the choice of participating. In the classroom, this implies that there must be 

"encouragement of meaningful language use" by all learners (Cummins, 1989, p.33). 

Grammar drills, tasks common to many ESL classrooms and ESL software, are not 

authentic tasks in this sense. 

Second language researchers claim that, to increase the degree of authenticity, the 

content rather than the form of the message should be the focus of the input (Burt & 

Dulay, 1983; Krashen, 1989), arid that the receiver of the message should have some way 

of understanding the message. Likewise, Lipson & Fisher (1983) emphasize the need for 
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learners to learn procedural knowledge with the aid of the computer as a tool, rather than 

declarative knowledge with the computer as teacher. McGinnis (1989) also notes 

research that suggests that discrete attention to mechanics does not have a significant 

impact on writing proficiency, and in some cases, could have a negative impact; this is 

also the case for other language skills. For ESL writers, attention to details may take 

away from the formulation of ideas. In other words, learners gain skills more by learning 

something than by learning about something (McGinnis, 1989). This is not to say that 

grammar teaching and learning should be ignored in the classroom; rather, it implies that 

grammar study and the correction of errors must occur in authentic contexts. 

Being authentic is not enough; varied and creative language implies a diversity of 

tasks and sources and the use of both receptive and productive language skills that take 

into account the multiple learning styles and preferences among learners. Language 

fluency is generally not supported by filling in the blanks of grammar exercises and 

completing other non-contextual, non-authentic drills (Krashen & Terrell, 1983); this is 

theorized to be because the input or language access learners receive from such exercises 

is limited in many ways. Researchers are not certain to what extent the quality and 

quantity of both input and production affect linguistic competence, but it appears that the 

relationship is strong. Teaching methods and theories developed for ESL classrooms 

place a major emphasis on input (c.f. articles on methods by Asher, 1982; Curran, 1982; 

DiPietro, 1983; Gattegno, 1983; Lozanov, 1982; and summaries of theory and research in 

Chaudron, 1988; Ellis, 1984; McLaughlin, 1987). However, neither the methods nor the 

research testing their efficacy agree on the level, the form, or the content of input that is 

necessary for ideal language learning, only that it must be comprehensible and sufficient 

Different theories of second language acquisition also view input from very different 

perspectives; some see it as a "trigger," some as a "stimulus," and others as being 
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involved in a complex partnership with innate language learning mechanisms (Ellis, 

1986). 

Because there is "no unified theory" of second language acquisition (Huebner, 1989), 

and because research shows that input is necessary for language learners, learners should 

be provided with opportunities to interact with a wide variety of input that is real and 

understandable. In order to both produce and comprehend a variety of language, learners 

should not be limited in the creativity with which they can respond. Johnson (1991) notes 

that situations which require learners to understand and use rich and varied language must 

be planned carefully; that is certainly true if, as Spolsky (1989) claims, "whatever the 

language learner brings to the task, whether innate ability, a language acquisition device, 

attitudes, previous knowledge, and experience of languages and language learning, the 

outcome of language learning depends in large measure on the amount and kind of 

exposure to the target language" (p.166). 

Strategy #3 Provide learners opportunities to formulate ideas and thoughts/ Pronwte 

intentional cognition 

Learners need adequate time and feedback, both of which facilitate the formulation 

of ideas. Learners can formulate ideas through interaction while participating in authentic 

tasks, and the literature suggests that initial individual efforts, to be discussed by the 

group later, may also facilitate idea generation (Delbecq, Van de Ven, & Gustafson, 

1975). If learners are encouraged to provide content, they must also be given the 

opportunity to reflect on and communicate their ideas; however, because learners are 

presented with opportunities to formulate ideas and thoughts does not imply that they will 

take these opportunities or make the best of them. During the learning process, learners 

must be "mindful" (Salomon, 1990), that is, they must be motivated to take the 

opportunities presented to them and to be cognitively engaged. A certain degree of 

guidance, whether from peers or others, may be necessary to facilitate learning and 
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promote mindfulness. In the ESL classroom, this guidance may be provided as feedback 

about content or form of utterances, as explicit instruction in language learning strategies, 

or in any number of other ways depending on the learner's needs. Although learners can 

be encouraged to be mindful through authentic, varied tasks, and other of the strategies 

listed here, explicit prompting/procedural facilitation may also be important. 

Vygotsky (1978) claims that learners learn through the support of others, that 

assistance (prompting) with functions that learners cannot currently carry out individually 

can be internalized and become a part of the learner's repertoire. Zellermayer, Salomon, 

Globerson, & Givon (1991) have shown that prompting does make a difference in learner 

writing achievement and use of metacognitions, although the amount and type of 

prompting necessary for different learners varies. Most important, they found that 

learners using computers can overcome initial ability differences by being exposed to 

guidance as they need it. Lesgold (1983) concludes that computer applications in 

education should promote learners to study their own ideas and to develop more complex 

ideas and plans; with sufficient time and procedural facilitation, with the computer or 

other supplying the guidance, language learners have the opportunity to become more 

competent in the target language. 

Strategy #4 Create an atmosphere with ideal stress/anxiety in a learner-centered 

classroom 

In order for learners to be mindfully engaged and to be willing to communicate and 

share their ideas, they must experience an optimal level of anxiety in the environment; 

this means that feelings of WOlTY or apprehension must be facilitative, rather than 

debilitative (Brown, 1987). Little and Sanders (1989) explored the relationship between 

community atmosphere and amount of classroom interaction using field notes from 

classroom observations and meetings and questionnaires of student study habits and 

goals. They found that a class with a greater sense of community communicated more. 
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McGinnis (1989) cites research which supports the theory that "students learn to write 

best within a social context and benefit from peer feedback in their writing, provided an 

atmosphere in which learners feel comfortable with sharing their work is established from 

the beginning" (16). This ideal-stress environment has been found beneficial for 

language learning (Brown, 1987; Krashen & Terrell, 1983; Lozanov, 1978), and the use 

of computers can affect this atmosphere in different ways. Klobusicky- Mailander (1990) 

observes that "the computer's forbearance towards mistakes and abortive attempts reduce 

the fear of failure ... With the mental and technical stumbling blocks removed, the group 

expectations help provoke in the individual a state of carefreeness and excitement" (p.7). 

Krendl & Lieberman (1988) propose that less advanced learners need software control, 

but that higher aptitude learners should be allowed a greater degree of control over the 

system. whereas Bridwell & Ross (1984) suggest that the software should be seen by all 

learners as a tool over which they have control. 

As discussed previously, creating a learner-centered classroom implies that 

learners should have some authority over their learning (Bereiter & Scardamalia, 1990; 

Kelman, 1990; Kreeft-Peyton. 1990; Kremers, 1990; Robinson, 1991; Sirc & Reynolds, 

1990). To this end. Smagorinsky (1989) advocates a move away from teacher-centered 

classrooms and the memorization of formulas, as he agrees with the literature that 

suggests that too little control leads to frustration and a sense of imprisonment on the part 

of learners, and may also take the creativity out of learning. Kreeft-Peyton (1990) 

suggests that giving more control to the learner removes the confounds of teacher, 

leamer, and school personalities, styles, and goals, and allows room for change. Robinson 

(1991) cautions against, however, assuming that learners should "take charge" of their 

learning; she notes that teacher or other feedback should be used in the Vygotskian sense 

to help learners to understand that positive outcomes are under their control and to make 

sure that learners have the competencies they need to accomplish the task. 
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Technology can play an important part in moving the locus of control in the 

classroom away from the teacher. but it can also hinder these efforts. Even with drill

and-practice programs the teacher may keep count of what and how well the learner did. 

thereby robbing the learner of some of her autonomy and creating inhibitive stress. The 

teacher may indirectly be raising what Krashen & Terrell (1983) call the learner's 

"affective filter" and possibly inhibiting language acquisition, willingness to share or 

collaborate, and other classroom goals. In addition. Bereiter & Scardamalia (1987). note 

that computer use can be so stimulating that it fails to allow learners to work at their own 

pace, in their own way - it can also have such rigid control of the learners' thoughts that 

alternatives cannot be seen. Regardless of use problems. educational computing 

researchers agree that creating a learner-centered classroom is necessary to achieve an 

ideal learning environment. Although consensus has not been reached over how much 

control over their learning learners need. the research agrees that learners should have 

some degree of authority: this implies a change in the traditional conceptualization of 

what a classroom is and what its goals are. 

Summary of Environmental Conditions for CALL 

The strategies and conditions drawn from the literature which support the goals of an 

ideal ESL learning environment are listed in Figure 1. 

Strategy #1 Provide opportunities for learners to interact and 

opportunities to negotiate meaning with an authentic audience 

- One or more partners 

- Social interaction 

- Purposeful interaction with actively involved audience 

- Opportunities to negotiate meaning in English 

Strategy #2 Create/use authentic tasks which promote exposure to and production of 

rich and varied language 
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- Transferable to real life situations 

- Reason to share information/problem-solving 

- Diverse tasks/multiple sources addressing different learning preferences 

- Meaningful language use in all modes 

Strategy #3 Provide opportunities to formulate ideas and thoughts/ Promote 

intentional cognition 

- Adequate time on task 

- Adequate feedback, prompting, and other assistance 

- Cognitive engagement 

- Adequate information 

Strategy #4 Create an atmosphere with ideal stress/anxiety in a 

learner-cen tered classroom 

- Comfortable, sharing 

- Learner internal control 

-Learner opportunities to choose 

Figure 1. Strategies for creating an optimal computer-assisted language learning 

environment 

Gaies (1989) summarizes the main ideas of these strategies by stating that educators 

must: 

"acknowledge who our learners are; we must understand and value their experiences 

and interests; we must offer tasks and challenges that create a genuine sense of urgency to 

communicate; and we must foster forms of interaction and collaboration ... that stimulate 

thinking ... " (p.xii). 

These strategies do not speak to specific methods, techniques, or content, but 

rather to the creation (by learners and teachers) of ideal language learning environments 

for ESL learners. It is clear that these environments, by providing access to the language 
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and because of their impact on the way that the learner makes use of this access, are an 

integral part of the language learning process. Creation of these environments is impeded, 

however, by a lack of data concerning, among other aspects, the necessary strength of 

each condition and how these conditions interact in natural classroom environments. 

From the discussion above, it can be concluded that each of them in some way affects the 

others. In one scenario, a non-authentic task may cause the learner to feel that the 

language being studied is not useful and that it is frustrating the learners' goals, thereby 

creating inhibitive stress and causing the learner to cognitively disengage. In another, the 

learner interacts with a group of peers, and, in so doing, receives feedback that assists the 

learner in assuming internal control over the task, raising the level of the learners' self

esteem and producing facilitative anxiety (excitement) which improves the learners' 

outcomes. It can be shown that each of these conditions is in some way related to the 

others; because these conditions seem to impact each other and because little is known 

about how they act/interact in actual classrooms, research is needed to assist in the 

understanding of language learning environments. 

Computers as Material for Supporting Strategies 

Determining how computers can be used to support the learning and teaching of 

ESL involves examining how the technology fits with the strategies for creating an ideal 

ESL environment. Educators in both first language (Ll) and second language (L2) 

classrooms are employing computer technology in many ways in attempting to support 

these strategies. There have been some successes and some relative failures (see a study 

by ChapeUe & Jamieson, 1986). Technology can even exacerbate classroom problems 

(Holdstein, 1987). Ways in which computer technology is being and could be employed 

in the LI and L2 classrooms are presented below, along with a discussion of the ways in 

which it meets the goals for an ESL classroom environment. Before this discussion, 
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however, three general features of technology use which have an impact on its 

appropriateness for this environment must be addressed. 

First, the technology must be adaptable (Bridwell & Ross, 1984). Langer (1986) 

suggests that teachers must be able to adapt the classroom environment - if a computer 

system is a part of this environment, the system must be adaptable, too. Not only must the 

content be malleable, but so must the structure of the system and other features. This 

makes teachers more likely to welcome the system, and also assures that the technology 

is not subverting or remote from the educational goals. 

Adaptability, however, does not imply that the technology should be fit into the 

unchanged, uncriticized, ongoing curriculum. The second feature of the technology is 

that it must be integrated into the classroom. According to Bracey (1990), this means 

using the computer(s) as an integral part of the curriculum, not merely as an addition. 

Kelman (1990) laments the fact that often learners are relegated to a lab remote from the 

classroom and activities that the teacher is aware of only through the printouts she 

receives of the progress learners make. In fact, using CALL as an isolated or independent 

activity has proven to be detrimental to learner motivation; Robinson and others 

(reported in Robinson, 1991) conducted a two-week laboratory study in which, while 

appreciating the positive aspects of CALL, learners expressed the desire to return to a 

regular classroom situation. Papert (1987), however, notes that integration does not mean 

that the technology should be used to "reinforce objectives already taught" (Bracey, 

1990:p.20) or to support methods and content that are already a part of the curriculum. 

Integration is perceived as change and the computer envisioned as used for things which 

could not or would not be done without it. Lake (1989-90) provides as an example of 

computer integration a "learning circle" involving 250 learners and their teachers where 

dispersed groups of learners worked on projects by gathering information from each other 

via a network. Learners' conceptions of what constituted a source of knowledge changed, 
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as did their ideas about the definition of a classroom. The technology was an integral part 

of this change. 

Finally, as mentioned previously, the technology must not be the focus of the lesson 

to the detriment of authentic content. Many teachers are confused about whether to teach 

about the computer or teach other material via the technology (Bracey, 1990). Papert 

(1987) addresses the issue of computer as "teacher" or "tutor," warning of technocentric 

thinking in education. He notes that the computer alone is responsible for nothing -

therefore, making it the focus of learning is questionable. Daiute (1985) agrees that, 

whereas the computer may act as catalyst for social and learning changes in the 

classroom, more imp0l1ant are factors such as the structure of activities, collaboration, 

and control. Although the debate over appropriate classroom content continues, most 

researchers agree that the content of the lesson should not be subverted by system 

characteristics. 

In spite of the fact that many technological systems and programs do not meet these 

three criteria, Levy (1990) suggests caution in discarding any type of computer-assisted 

language learning program, noting that "not enough is known about how language is 

learned to say categorically that a particular CALL program is not going to be of some 

value to a learner in a particular circumstance" (p.5). While this may be true, it is neither 

practical nor useful to try to build a new classroom environment around a plethora of 

individualized programs. In using the goals and strategies above as guidelines, educators 

must seek to create an environment in which all learners can learn. 

In the following assessment of the use of computers as material to support these 

environments, computer technology will be critiqued according to how it meets the 

present criteria and is adaptable to future changes in these criteria. This assessment 

includes stand- alone programs designed for use at a single terminal, networks, and 

simultaneous interaction systems. 
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Stand-alone Programs 

In this section, computer programs designed for use at a single computer terminal will 

be discussed. 

Drill and practice. Many teachers still use drill-and-practice programs, which 

Dunkel (1991) describes as "target mastery of material already presented" (p.29). These 

programs have been found effective for certain populations in certain situations. 

Holdstein (1986) notes that computer drills may be useful for remediation and may be 

especially effective with groups of learners. Meskill (1992) disagrees, noting that single

user programs cause learners to limit the amount of language they use, and that when 

focus is on this kind of task, the learners may be focused on the computer rather than on 

the group. However, instruction in grammar, which constitutes the majority of these 

programs for ESL learners, seems to have little or no effect on communicative 

competence. Use of these programs tends to isolate learners, and drills do not provide the 

true interaction which language learners need to develop communicative competence. 

These programs do not permit users to input freely or creatively, making them useless for 

many important language learning processes. In addition, teachers use these programs as 

an addition to the curriculum, rather than an integral part of it. Although the use of drill

and-practice programs to support ESL is limited at this point, drills which incorporate 

external documents, multiple language modes, and cooperative learning strategies show 

promise for the future. 

Simulations and content-free programs. More recent advances in educational 

programming have produced a variety of basic simulation programs, but most are not 

appropriate for language learners due to the complexity of the language involved, the 

difficulty of using the program, and the specificity of the topics of the simulations. 

Apparently, however, these programs promote a variety of interaction around them, and 

may be useful for providing the content of lessons. Two interesting simulations that 
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learners can work on in groups are the "Carmen Sandiego" series (Broderbund) and 

"Oregon Trail" (MECC), both of which require learners to move through a series of 

scenes and to make decisions as to how to proceed. Simulation software, particularly in a 

hypertext environment (discussed below), shows promise of meeting the environmental 

conditions noted above. 

Databases, spreadsheets, and other content-free programs have been used successfully 

in some circumstances, particularly because of the interaction which takes place around 

the computer (Henderson, 1990; Phillips & Santoro, 1989). In addition, such content-free 

systems or systems with an authoring component allow the content to be altered and 

adapted to the interests of those involved by those involved. Salomon (1991) provides an 

example of a non-ESL class using a database as a vehicle to reconstruct the U.S. 

Constitution and prepare for participation in a Constitutional Congress. Unfortunately, 

such programs are not used often in language learning classes. These programs support 

many of the environmental conditions listed above because they allow learners to control 

content and pace (Strategy #4), they promote learner interaction (Strategy #1), they can 

be integrated into and promote a new classroom environment, and, because they meet 

these other goals, they may lower the amount of anxiety learners feel (Strategy #4). 

However, the amount of language used by each leamer varies, and time on task can be 

controlled by one leamer. Use of these programs for language learning should be 

investigated further. 

Hypertext. Hypertext reading programs and systems offer some possibilities for 

learners to have more interaction with the computer, to be exposed to a "multi-directional 

association of ideas," and to take control over the learning process (Underwood, 1990). In 

hypertext programs, learners may call up the definition of a word in the reading passage, 

request fm1her information about a certain person or date, or read passages in related 

areas to which they direct the computer. By using hypertext, learners are exposed to 
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diverse uses of language and employ a variety of thinking skills; these programs may 

support the development of reading skills, which some researchers claim promotes the 

development of writing skills (see, for example, Galda, 1984). Hypertext applications for 

ESL are in their infancy, and are expected to expand greatly in the near future, 

incorporating external documents and supporting group work. In these forms, they may 

assist in the creation of ideal language learning environments. 

Word processing. Many ESL programs are successfully using word processors 

(Berens, 1986), which have been found to encourage learners to revise more and so 

interact with the language to a greater extent. Robinson-Staveley & Cooper (1990) claim 

that use of a word processor can "foster more positive views of computers" and "improve 

the quality of the work produced" (p.4I). Benefits of word processing include the 

opportunity for learners to understand the fluidity and versatility of text, and to produce 

longer works with fewer mechanical errors (Hawisher, 1988). Although there are ways to 

incorporate this software successfully into a CALL environment, word processing by 

itself supports few of the strategies discussed above in that it is essentially an 

individualized process; there are also logistical problems in working with word 

processors such that group work and collaboration become subordinate to the sharing and 

placement of the hardware. The same problems' occur with invention, prose analyzer, and 

other text editor programs, although programs such as the "Writing Partner" which 

provide guidance for learners and encourage a higher level of thinking about written texts 

are an intriguing development in this area (see Zellermayer, et aI, 1991, for a description 

of this program). 

Summary. Few of the computer uses listed above, as they are presently 

configured, fit all of the criteria for creating an ideal ESL learning environment alone. 

The most obvious problem is that they have not been developed specifically for the L2 

setting. In addition, they are seen as computer uses rather than parts of an environment in 



SO 
which computers are used. This is not to say that these technologies are not useful in the 

proper setting. There are many ways to integrate this type of computer use or a 

combination of these programs into an ideal language learning environment; one way 

involves the use of computer networks, discussed below. 

Networks 

A network is a group of computer terminals, connected in one of several 

configurations to a file server. This arrangement allows users access to a variety of 

single-terminal software and other types of programs. Up to this point, networks in the 

schools serve mostly as an efficient way to allow multiple uses of one program, although 

they are capable of much more. Where networks have been employed to meet goals for 

ideal learning environments, relative successes have been gained through their use to 

write collective texts, conference, create and publish newspapers, and to contact other 

schools through e-mail activities (Thrush & Hardisty, 1990; Sayers, 1989). Databases on 

networks can be used to gather information and can be linked to other systems. 

Varied degrees of success have met programs that center on nonsynchronous 

messaging through electronic-mail (e-mail) systems, which authors feel is a more 

authentic form of interaction than computer/human. E-mail activities have allowed 

learners in isolated locations to become a part of "virtual" classrooms, and given learners 

the 0ppOllunity to experience life in different areas of the earth. Learners have developed 

authentic projects in cooperation with learners in other schools, in other countries (see, 

for example, Sayers, 1989). 

Despite the fact that some schools have developed new learning environments 

through the use of networks, there are some drawbacks to these systems. McConnell's 

(1990) case study of graduate learners using ICoSy found that, while the nonsynchronous 

messaging system was satisfactory for the more academic communications, it did not 

satisfy learners' desire for social interaction. In addition, barriers to collaboration, present 
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with word processors, are still present in most educational network systems. Most of the 

e-mail and other functions do not occur in real-time, and therefore, true negotiation does 

not take place via this system. Because of the time it takes to wait for a message, learner 

time on task is limited, and so is the amount of input the learner receives. E-mail and 

other network functions can make exciting and valuable contributions to the language 

learning classroom; however, Thrush & Hardisty (1990) observe that programs on 

networks still are relatively isolated from the social construction of knowledge that is 

needed. They suggest that the system could and should be altered to allow learners to 

enable the user to "send a message to another learner or the teacher to ask about puzzling 

points, or to discuss ideas ... [at any point]" (p.30). At the same time, Ahmad, et al. (1985) 

call for" software which is capable of semantic analysis of natural language" (p.54); 

however, few if any such sophisticated systems are available to educators. In their vision 

of the future, these authors are looking for a system based on synchronous human 

interaction. Real-time systems have the capability to support such interaction. 

Real-time Systems 

The computer technologies discussed above are growing rapidly, and many show 

promise of supporting ideal CALL environments. Real- time interactive systems also 

show promise of doing so. Most of the literature on synchronous interaction networks in 

education is based on the pioneering networked classrooms at Gallaudet University 

(DiMatteo, 1990; Hawisher & Selfe, 1990; Kreeft-Peyton & Mackinson- Smyth, 1989; 

Kreeft-Peyton, 1990; Kremers, 1990; Sirc & Reynolds, 1990), although twenty-three 

institutions now have such networks. This network is used at Gallaudet with ESL learners 

whose first language is American Sign Language. Learners using the system are assigned 

to individual computers. The screen consists of three "windows" - at the top is the 

"teacher window," where a question might be posed or a statement made. At the bottom 

of the screen is a composing window, where learners compose their input. This input is 
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sent to the center of the screen, where it is shared with all of the participants through a 

public window. Interaction is synchronous, or "real-time." 

Use of the system has many benefits for learners and teachers. It allows learners to 

use authentic, comprehensible language with a real audience. In addition, teachers can 

set up carefully designed activities that are not under the teacher's direct control, what 

Batson (1988) calls an "environmental model" of teaching rather than the traditional 

"presentational model" (p.8). In this way, learners can be given more control over what 

happens through the system (although some teachers are reluctant to give it [see 

DiMatteo, 1990; Kreeft- Peyton, 1990, for examples]). Learners receive immediate 

responses from peers and/or the teacher on content that is detennined by learner, group, 

or teacher. Because responses are immediate and human, learners can receive the 

guidance that they need and can be prompted to use higher level thinking skills, 

something few other programs have achieved (Hofmeister. 1989). The system can be 

broken into channels through which small groups can communicate privately. Kreeft

Peyton & Horowitz (1988) add to this list of benefits that: by writing conversations, 

learners see the spelling of words; when learners see others using the system and they 

use it themselves. they become more confident with its use. and less stressful; use of the 

system forces learners to read and write rather than to rely solely on oral skills; it 

provides a transition from "speaking" to writing due to the infonnal nature of the initial 

conversations and to activities to formalize these conversations; it overcomes "different 

face-to-face communication modes" (p.l2). Researchers exploring the uses of this 

system have found that. not only has the use of this system supported many of the 

environmental goals and strategies, but also some of the conceptions about goals have 

changed (Kreeft- Peyton, 1990; and others). 

Real-time networks are clearly a step in the right direction; however, problems 

exist with the current method of using these systems. It is not clear from the literature 
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whether and in what ways this system has been completely integrated into the Gallaudet 

curriculum. Much of the traditional work, such as discussing what occurred via the 

computers, happens back in the classroom, and learners still write their papers 

individually. This implies that the environment has changed, but possibly not to a large 

enough extent. In addition, learners on the system may experience perfonnance anxiety 

because their comments are always identified in one way or another (Sire & Reynolds, 

1990). Kreeft-Peyton & Horowitz (1988) cite the lack of structure as a problem in that 

learners can and do easily deviate from the conversation being held on screen. They also 

note that this system use causes learners to input short, unreflective thoughts because of 

the pressure to keep up with the conversation. While typing, learners maj miss responses 

from others that continuously scroll off the screen. 

To make this system even more productive for language learners, it must be used for 

activities with some kind of structure, and it also must have a mechanism that insures 

freedom from bias, that anxiety is at an ideal level, and that the activity begun on the 

system can be completed in the same atmosphere and environment. 

Summary. There are other developing technologies, such as integrated learning systems 

(ILS), hypermedia, and cd-rom, that may assist in the creation of ideal language learning 

environments. It is clear that research is necessary to examine language learning 

situations and the effects of technology use. Although research on educational technology 

is growing quickly, there is much to be done. 

Using Student Perceptions to Examine Learning Environments 

It is easy enough to propose an environment and to include computer technology 

which is purported to support such an environment, but it is another thing altogether to 

predict how the "package" will look and operate in a real classroom (in other words, does 

the environment look and act like it "should"?). Although many important discrete 

environmental vmiables have been identified, changes in the classroom environment as 



S4 

an integrated "package" have not been examined often enough (Chavez, 1984; Salomon, 

1992). Creemers & Tillema (1988) note the complexity of educational settings in which 

mUltiple dimensions are working concurrently and the importance of understanding how 

classrooms work. Anderson (1973) has called for more research on the changes in 

environmental perceptions caused by intervention; the usefulness of documenting 

changes in learner perceptions, he states, cannot be denied. This is particularly true if, as 

Fraser (1986) claims, the classroom environment makes as great a difference in learning 

outcomes as ability does. 

Some researchers may argue against the use of learner perceptions to evaluate 

classroom environments. In response, Anderson (1973) and Fraser (1986) note that 

learners are the recipients of and participants in the classroom and may therefore be the 

most appropriate judges of the environment. Fraser adds that "Compared with a short

term observer, [the student] weights in his judgment not only the class as it presently is 

but how it has been since the beginning of the year .... He and his classmates form a group 

of 20 or 30 well-informed, sensitive judges ... " (p. 4). Walberg (1976) adds that, where 

individual learning is concerned, perceptions may provide a clearer picture than objective 

measures. Some researchers would argue that low-inference measures such as the 

Flanders scale, which record observed behavior, are more objective counts of classroom 

social climate. Anderson (1983), Walberg (1976), and others note that low-inference 

scales are typically less valid at predicting outcomes than high-inference scales. 

Perceptual measures have also been shown to be more sensitive to environmental 

differences than many outcome measures (Fraser, 1986). 

Although the classroom environment may mediate individual and community 

influences on learner perceptions and achievement, there remain possible influences on 

learner perceptions that must be taken into account. In the ESL literature, these 
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confounds include learner age, cultural and educational backgrounds (ie, previous 

exposure and experience) and gender. 

Banu (1986) notes that there are many unproven theories of child vs. adult 

language acquisition; some of these arguments state, for example, that the child has a 

unique capacity for language learning, that the child's forming brain is more flexible or 

plastic than the adult's, or that there is a critical period around puberty during which the 

brain lateralizes, after which it is more difficult to acquire a new language (see Brown, 

1987, for an overview of this argument). Banu claims that the different communicative 

demands on adults that force them to make more obvious mistakes playa bigger role than 

biology. In addition, whereas children's ultimate outcome (pronunciation) is better, adults 

learn faster, which supports the conclusion that aspects of language may be learned 

better at different stages of life (Brown, 1987; Spolsky, 1989). Claims for an age bias 

for learning based on biology are also undermined by the many examples of adult 

learners who achieve native-like abilities in the target language (Sorenson, 1967). As of 

yet, the evidence regarding age differences in leaming is inconclusive. 

Cultural and educational background are important in that they shape the learner's 

attitude: attitude toward the target culture, the target language, and toward the classroom 

environment. Many studies have attempted to ascertain links between attitude and 

language learning outcomes. One major area of study on this topic is the differences in 

turn-taking or interaction in the classroom between learners from different cultures. One 

conclusion, for example, is that Asian learners have different expectations than non

Asians for turn-taking in the classroom; this expectation may in turn be denying them 

input and opportunities to produce English (Chaudron, 1988). However, among classes 

with only Asians, the expectations differ even by gender. Within and between cultures 

gender may playa significant role; Gass and Varonis (1985), in a study on task variation 

and negotiation. found gender differences in the number of times and the ways in which 
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learners indicated lack of understanding. These findings have important implications for 

task and group creation in the classroom .. Although the conclusions of these studies 

vary. they show that culture clearly affects learning (Saville-Troike. 1978). and that 

within cultures. gender may playa significant role. 

In sum. learner perceptions have an impact on achievement and are a valid 

reflection of classrooms-as-experienced. and there is a need to understand changes in 

learner perceptions of their environments in order to have a better understanding of 

learners. the environment. and the relationships between them. This study examines the 

computer-supported language learning environment from both an analytic and a systemic 

perspective in order to observe changes in learner perceptions of discrete environmental 

variables and the environment "package". 



CHAPTER THREE 

Method 

Research Questions and Hypotheses 
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The research questions of this study are: How do adult community college ESL 

learners perceive their classroom environments? When computer technology is added to 

support a drill-and-practice environment or to create a cooperative environment, how do 

the learners perceive these new environments? To what extent and how do the patterns of 

perceptions and the relationships between variables change from the initial to the 

intervention environment? 

It is expected that learner perceptions change as environmental variables change; 

some of these changes are predictable, and others are uncertain due to the complexity of 

the learning environment. Because the arrangement of conditions in the two intervention 

environments in which participants will complete the task are theoretically dissimilar 

(see Figure 2 below for a comparison) it is expected that participants will perceive at least 

one of the environments as very different from the initial environment, and that they will 

perceive the intervention environments as dissimilar on several conditions. In the 

"cooperative" intervention, it is expected that participants will perceive greater frequency 

of many of the conditions, and a significant difference in perceptions from the classroom 

environment and the traditional environment on conditions that are engineered to be 

perceived differently. In the "traditional" intervention, it is expected that participants will 

perceive frequencies of the factors relatively similar to those in their classroom 

environment; however, because changing one factor can change the whole environment, 

differences in learner perceptions are expected. More explicit hypotheses/expectations 

necessitate an explanation of the task and are therefore discussed below in the section on 

"Task." 
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As previously noted, past research has posited variables such as age, gender, first 

language/culture, and educational background as having an impact on ESL learner 

perceptions of various interventions. More important for this study may be the attendance 

status and educational intentions of the participants; learners in the morning classes are 

typically full-time and academically oriented, whereas the evening learners are generally 

full-time workers taking English classes for discrete work-related purposes and are 

considered less "serious" learners by themselves and by their teachers. 

Rationale 

The debate over appropriate methods and analyses for studies on second language 

learning, with proponents on both sides of the quantitative/qualitative debate, rages as 

fiercely as in other fields. Chaudron (1986) advocates combining quantitative and 

qualitative approaches to second language acquisitionlESL research, but implies that, to 

date, this has not been done often enough or well enough. Henning (1986) suggests in a 

review of quantitative research on second language acquisition that much of the research 

uses an inappropriate design or inappropriate statistical analyses. Johnson (1992), in a 

new text on research in ESL, notes that the use of ethnography and other "qualitative 

studies" is expanding. Only recently has quasi-experimental methodology gained 

acceptance in the field. The present study adopts both the analytic and systemic 

perspectives described previously as a step toward greater understanding of classroom 

language learning environments supported by technology. No other study of second 

language acquisition has employed these two complementary approaches in the manner 

of this study 

The model for observation in this study was the list of proposed conditions for 

ideal learning in a CALL environment presented earlier; these have been identified in the 

literature as the salient dimensions of the language learning environment. They are: 1) 

opportunities for learners to interact and to negotiate meaning with an authentic audience, 
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2) authentic tasks which promote exposure to and production of rich and varied language, 

3) opportunities for learners to formulate ideas and thoughts! intentional cognition on the 

part of learners, 4) an atmosphere with ideal anxiety levels in a learner-centered 

classroom. Spolsky (1989) notes that much theory is based on SLA research, which has 

to date concentrated on the acquisition by learners of a limited number and type of 

morphological or syntactic items. These study conditions have been related to learning 

through discrete analysis, but have rarely been observed interacting in natural ESL 

classroom environments. As components of these environments, these conditions affect 

each other; changing one should lead to changes in the others. Using descriptive statistics 

alone to study this change provides a necessary but incomplete picture of the classroom; a 

more global look at the system is important to fill in some of the missing areas. 

Design 

This quasi-experimental study employs a pretest/posttest/no control design 

(Campbell & Stanley, 1963); learner perceptions of environmental conditions were 

captured via questionnaires before and immediately following computer- supported 

interventions. Background data and questionnaire responses were analyzed to answer the 

questions outlined above. 

There are several potential confounds to internal and external validity in this type 

of design that must be addressed. One problem is that events between the pretest and 

posttest other than the intervention may influence posttest results; however, "history" is a 

"trivial problem" in an investigation as short as the one in this study (Campbell & 

Stanley, 1963). Second, the short amount of time from pretest to posttest rules out 

maturation effects, or the possibility that increases in age or experience between pretest 

and posttest will have an effect on outcomes. Third, the confound of pretest effects is 

offset by the anonymity of the questionnaire and the type of questionnaire. In this study 

the survey instrument is not achievement-based, so the pretest does not give participants 
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practice in the constructs being studied. In addition, participants were not informed 

during the initial administration of the questionnaire that the questionnaire would be 

readministered; therefore, they had no encouragement to memorize questionnaire 

questions or to consider the questionnaire content other than on the occasion of the 

pretest. Fourth, the questionnaire administered in the course of this study was not 

expected to cause any reaction in participants; rather, it was a "passive record of 

behavior" (Campbell & Stanley, 1963, p.9). Instrument decay was not a problem in this 

study as there were no changes in the measurement instrument between pretest and 

posttest, and neither was the mortality, or dropout rate, of participants because treatment 

groups were not assigned until immediately prior to the intervention. Differential 

desirability of treatments, or a bias in participants generated by knowledge of differences 

between interventions, was avoided by assigning groups immediately before the 

intervention and by the absence of a control group. Other confounds were minimized by 

randomly assigning participants to groups and interventions and by using participants 

from both morning and evening classes (Cook & Campbell, 1979). 

A control group was not included in the design because it was necessary for all 

learners to have an opportunity to participate; this was a constraint of the real-world 

situation in which the study was conducted. 

The aim of this study is not to show a causal link between a specific 

environmental change and resultant changes in learner perceptions; it is impossible to say 

which of the many interrelated changes in the environment lead to changes in perception, 

or even to pinpoint those changes. Rather, the intent is to discern discretely whether and 

where changes in the perceived environment are observed/identified and the possible 

impact of learner charactelistics on these changes, and to map associations among the 

environmental valiables and to describe changes in the associations. Repeated-measures 

multivaliate analyses of variance (MANDV As) are used to determine whether there are 
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significant differences both between and within the participant groups. This analysis 

assists in the identification of changes in learner perception due to treatment and/or time, 

but, due to the quasi-experimental nature of this study, cannot determine what specific 

change(s) in the environment lead to a change in learner perceptions of any of the 

conditions. Multi- dimensional scaling (Kruskal & Wish, 1978), or MDS, is used in this 

study to construct maps of learners' perceptions in the pretest and posttest conditions. An 

analysis of the spatial relations among the factors shows changes in relationships between 

the factors and provides an overall picture of these changes. These analyses are discussed 

in greater detail below. 

Participants 

Four classes of learners from two levels of a community college English as a Second 

Language program served as a convenient sample for the study. All of the participants 

were from Level Four (high intermediate) or Level Five (advanced) classes which met 

four times each week for three hours. Two of the classes (one Level Four, one Level 

Five) met in the morning, two in the evening. One hundred and two learners participated 

initially, with 82 of the learners completing the intervention and post-test. Participant 

data, summarized in Tables la through Ie, shows that, of the 82 participants involved in 

the study, 59% were female, and 41 % male. Of the 17 nationalities represented by 

participants, a majority was of Mexican origin (63%), with Vietnam the second most 

represented (7%). Because the origin of participants of all but Mexico is less than 10%, 

significant F scores for nationality as a covariate were excluded from the analysis. 

Approximately 40% of the participants had twelve years of education previously, and 

83% had 12 years or more. 17% of the participants had not graduated from high school, 

and a portion of these did not graduate from elementary school. Fifty-three percent of the 

participants were from 16-24 years old, considered of "traditional" college age; 47% were 

non- traditional or returning students, ranging from 25-50 years of age. Sixty-one percent 
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of the respondents reported having used computers previously, the majority for 

homework in their ESL classes at the College. Thirty-nine percent reported never having 

used a computer. This population represented a diverse student group with respect to the 

covariates of interest in this study. 

All of the participants came from classes in which grammar was taught as a 

discrete subject and the emphasis of the coursework was on correctness in composition. 

Morning learners had fairly consistent attendance in class, whereas the evening learners 

were less consistent. All participants came from classes of roughly equal size 

(approximately 25 students) and makeup (a majoIity of Mexican learners with an average 

age of 24 or so). Learners within classes were of relatively similar proficiency in 

English~ this was established by a programmatic entry exam or by succession into the 

class by passing a previous level. The program in which the students were enrolled 

generally offered classes for non-credit, although students could elect to enroll for credit 

(which did not figure into the cumulative grade point average ifleamers later enrolled in 

a regular program at the College). This indicates motivation on the part of the learners to 

learn English. 

Task 

Participants in intervention groups (described below) completed one of two 

computer applications in a computer lab; the cooperative treatment used "Culture Trivia" 

and the traditional treatment used "Grammar Trivia". 

Cooperative 

The first software application is titled "Culture Trivia" (McKinnon & Egbert, 1991). 

To complete this program, each group of three learners received 1) one map of the United 

States, 2) one set of directions for using the program, 3) one copy of the text Livin!: in the 

llSA.(Lanier, 1988),4) one worksheet, and 5) one or more English/English dictionaries. 

This intervention required that user triads find information in the external documents to 
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help them answer the question on the screen. To answer, they choose one of four answers 

presented to them. Correct answers are noted by the message "correct" on the screen and 

the answer flashes. Incorrect answers are noted by the message "incorrect" and the correct 

answer flashes. Users note the con·ect answer and use it to fill in randomly ordered 

questions on the worksheet. For example, a screen may look like this: 

Your cetegory is GENERAL. 
When does en Ameri cen usuelly eet BRUNCH? 

( sunday J 

Wednesdey 

( Saturday J 

(Friday J 

The worksheet question to be completed would read "An American usually eats brunch 

on _________ ." After each ten questions answered on the computer, the 

computer tells the users how many they have answered correctly. 

This game-type software was used for this intervention based on its relationship to 

the environmental conditions noted in the literature: it supports these conditions in that it 

is designed for groups of learners (although a single learner could use it) , thereby 

providing opportunities for interaction with an authentic audience. It uses cultural 

content that learners need in everyday life (authentic task), and learners are exposed to 

multiple sources of language through negotiation with their peers, through reading the 

screen text and the documents accompanying the program, and through their production 

as they complete the task (exposure to and production of rich and varied language) . In 

addition, the questions are contextual and relevant, and feedback is available from peers 

and from the computer continuously throughout the program (opportunities to formulate 
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ideas and thoughts). Furthermore, learners decide the pace of the activity; although the 

total time during which learners could use the program during the study was limited (two 

hours), learners control the pace of their learning by inputting answers at their own pace 

and deciding when to stop. A "grade" or other anxiety-producing construct is not the 

ultimate goal of the program, thereby encouraging an optimal-stress environment. In 

addition to the screen clues and supplemental texts, learners can use a learners' dictionary 

for assistance. Because each learner involved can have a separate but essential task (e.g., 

the first learner may be responsible for the computer input, the second for the map, the 

third for the text), time on task is maximized and close cooperation is necessary (learners 

must pool their information to find solutions). This software was used as an example of a 

non-traditional or "cooperative" environment. 

Traditional 

The software which the second group of participants used was a grammar-based 

application in the same fOlmat as the culture program. This application was used based 

on its apparent opposition to many of the conditions for ideal language learning noted in 

the literature. In this program, four possibilities are presented as possible endings to a 

sentence or completions to a question. The questions and statements are not 

contextualized, and the answers contain no relevant or "authentic" information other than 

which grammatical form to use in this situation. There is no explanation available of 

grammar rules, and no other feedback available. The grammar program has only one 

external document, a worksheet, and although learners worked with two participants at 

each computer, each learner had an individual worksheet, and needed not count on the 

other learner for completion of the task nor interact with any other participant; this 

condition was under learner control. The application awards the learners with the same 

message as the cooperative program. After every ten questions, learners are shown their 
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score. This treatment is patterned on a traditional drill-and-practice learning environment, 

which, in the literature, is claimed to be less than ideal. 

Participants were informed that the final objective of these programs as used in the 

study was to complete as much of the handout as possible/desired within the generous 

allotted time. Participants were not informed that scores for completeness and accuracy 

of the handout and time on task were recorded as lab notes during the task. 

Study expectations 

Noting the apparent similarities and differences between these engineered task 

environments is helpful in the analysis of participant perceptions; the similarities and 

differences are noted below in Figure 2. 

Factor Cooperative Traditional 

Interaction Groups of three Partners or individuals 

Audience Promotes negotiation Can be a solo effort 

Task Introduces new ideas Does not introduce new 

and vocabulary ideas and vocabulary 

Content is culture Content is grammar 

Content applies to Not related 

living in the US 

Content is context- Content not context-

ualized ualized 

Wrong-try-again Wrong-try-again 

Dtill and practice Informational 

software application software application 

Help Immediate feedback Immediate feedback 

Two hour time limit Two hour time limit 



No time limit for No time limit for 

individual answers individual answers 

Oral and written Oral and written 

instructions instructions 

Lab assistant available Lab assistant available 

Sources Many sources of English Few sources of English 

Control Opportunities to choose No opportunity 

sub tasks 

Prescribed groups Opportunity to work 

alone or with partner 

Prescribed task Prescribed task 

Atmosphere Teacher not present Teacher not present 

Unfamiliar material Familiar material 

Figure 2. Similarities and differences between treatments by condition 

Hypotheses 

66 

According to this figure, differences in perception between the treatments would be 

expected in, for example, the following areas: 

1) Interaction in English (greater frequency in the cooperative treatment due to the 

difference between groups and solos). Participants in the cooperative group will have to 

determine the answer to the question on the screen from one of the English sources, 

check with other participants to make sure the answer is right, and at least one of the 

group members will need to find the related statement on the worksheet and write the 

answer in English. 

2) Sources ( greater frequency in the cooperative treatment due to the greater number of 

sources and opportunities to contribute). Traditional intervention participants have as a 

source of English the computer, the worksheet, and potentially, a partner. The 



67 

cooperative participants have two other group members, the screen, the text, the map, 

and the worksheet. 

3) Task (greater frequency in the cooperative treatment due to the contextuality and 

authenticity of the task). The cooperative treatment sources contain information and 

explanations about American customs, laws, places, and traditions such as holidays, that 

will help students to become more informed on important things to do and not to do in 

American homes, schools, and other social situations. The traditional treatment has on 

the screen and on the handout no explanations and little in the way of content interest. 

4) Cognition (greater frequency in the cooperative treatment due to the higher interest 

content and greater opportunities to interact). 

5) A condition for which less difference is expected is Help; however, the cooperative 

group has resources other than the computer to help them find the answers and in which, 

at least, the answer is available. The traditional group has only the computer to rely on 

for answers, and only after learners have made an attempt to answer. 

6) The Control and Atmosphere conditions mayor may not support differences in 

perceptions, in that some of the facets of these conditions are dissimilar and others are 

similar. For example, while the cooperative group members control the subtasks that 

they will assume, the traditional members control whether or not they will work with 

another learner. 

The traditional intervention environment appears, based on the conditions noted 

above, more like the initial classroom environment than the cooperative in that the 

traditional and initial both focus on grammar, have few sources at anyone time and 

provide less time and fewer opportunities for learners to interact, and provide less 

authentic tasks. 

Given the complex web of interrelationships in the learning environment, it is not 

feasible to predict explicit interactions among the factors; however, it is possible to 
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suggest possible relationships based on the literature reviewed in the previous chapter. It 

is also possible to suggest optimal relationships among the variables. In Figure 3, these 

interactions are presented in the fonn of a multidimensional scaling plot. This is a 

generic plot estimating relative distances between related variables rather than 

pinpointing absolute locations. Those variables which should be more strongly related 

are closer together. 

Aud 

Inter Task 

Cog 

Atmos Help 

Control 

Sources 

Aud= Authentic Audience; Inter=lnteraction i T ask=Authentic Task i 
Cog=lntentional Cognition; Sources=Exposure and Production; 
Atmos=Atmosphere; Help=Time and Feedback; Control=Learner 
Control. 

Figure 3. H!.Ipothetl cal MDS plot of rel ationships between 
constructs. 

The variables of Task and Interaction are related in that the task can provide opportunities 

for learners to interact in English, or, conversely, dictate that no interaction should take 

place. A close relationship between Task and Interaction would need to be studied 

further to determine the frequency of interaction related to the task. Whether learners 

take the opportunities presented to them to interact in English is related to their 

perception of the atmosphere, which in turn is related to the amount of control that 

learners perceive over their learning. Sources is also related to Task, in that opportunities 
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to produce rich and varied language may be affected by the authenticity of the task and by 

members of the audience who are listening to what the learner has to say. Cognitive 

engagement is also related to Task; optimally, the relationship is strong, meaning that the 

teacher, by instituting certain types of authentic tasks, can motivate the learners to pay 

attention. Because Task may be closely related to other structural variables such as 

interaction in English, the authenticity of the audience, and opportunities for exposure 

and production, and because these variables in tum may influence others, it seems that an 

optimal environment would be one in which task is central and around which the other 

variables group relatively closely. This would imply that the classroom environment, 

including social-psychological variables such as atmosphere, cognition, and perception of 

control, could be influenced by the nature of the task, and thereby the teacher. If the 

teacher could construct a task so as to overcome confounds of personalities and cultures, 

this would be an important step in the development of the optimal language learning 

environment. 

Procedure 

Development of the Language Environment Survey 

Fraser (1986) notes that little work has been conducted using higher education 

popUlations, especially at the classroom level, because of the relative lack of instruments 

designed for this population. Instruments for adult English language learners are being 

constructed, but none are field proven, and questionnaires normed on native speakers may 

not be appropriate for non-native speakers (Reid, 1990). Therefore, a high-inference 

measure was developed for this study using existing tools (e.g .. LEI, MCI) as guidelines. 

Each of the four conditions noted above was broken into two constructs. These 

constructs are: I) interaction, 2) audience, 3) task, 4) exposure to and production of 

language (referred to as "sources"), 5) formulation of ideas and thoughts (referred to as 
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"help"), 6) atmosphere, 7) conu'ol, and 8) intentional cognition. Each construct is 

composed of several components, which were listed previously in Figure 1. 

Where appropriate, items from existing instruments which relate to those concepts 

identified as predictors of language learning were included. For those concepts which 

were not included, items were developed based on the theoretical framework. During 

questionnaire construction, three independent judges classified potential questionnaire 

items into construct groups. Those items that were misclassified were rewritten or 

discarded. The questionnaire was pilot-tested with eight initial questions in each 

construct, as multiple questions to measure the same construct improves the validity of 

the instrument (Reid, 1990). Cronbach's Alphas were determined for each construct and 

items were edited according to the Alphas, student comments, and correlations between 

items. The least successful statements were eliminated, and four to five questions for 

each construct were then positioned throughout the questionnaire. Both positive and 

negative statements were used in order to avoid a one- sided response bias in answering. 

The questionnaire was piloted three additional times, using populations analogous to 

those to be used in the study. Resulting Alphas, comments by consultants and students, 

and correlations were used to refine the questionnaire. The questionnaire was finalized 

based on its relation to the theoretical framework, the absence of negative correlations 

among items, and timeline constraints. Room was left for students' anecdotal comments. 

See Appendix A for constructs and related items, Appendix B for the questionnaire. 

Cronbach's Alpha for the reliability of the final questionnaire was .805!. 

Statisticians differ on what the absolute cut-off should be. Reid (1990) points out a "rule 

of thumb" that reliability levels should be higher than "competing measures" (p.331); in 

this case, there are no competing instruments against which to measure. In addition, the 

varied experience of ESL students and the diversity in ESL populations could cause 
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correlation coefficients to be lower than they would otherwise be. This indicates, then, 

that the internal consistency of the instrument was high. 

Interventions 

The study began in the tenth week of the sixteen-week semester. Olliphant (1990), 

Grubaugh & Houston (1990), and Anderson (1973) note the need of learners to know 

their classmates in order to build trust and be willing to take risks, and also to give group 

dynamics a chance to work. Because "group reactions and learning behaviors are then 

tempered by their peers and the rules of the social group of which they are part" 

(Anderson, 1973, p.2), group dynamics are an important part of the environment 

Implementing the study at this point gives a clearer picture of the environment for the 

majority of the semester than would a study that started at the beginning of the semester. 

During the week prior to the first day in the computer lab, pre- intervention data was 

collected from learners: all learners in the four classes completed the questionnaire and 

the cover page. The cover page asked for background data concerning age, gender, 

educational background, first language, and experience with computers. Participants were 

assured both in writing and orally by the researcher that individual results would not be 

shown to the teacher or other students. 

Participants in four classes were randomly assigned to an intervention. Although 

learners choosing their own groups is a natural and common occurrence in some language 

learning classrooms, teachers also use "pseudo-" random assignment in classes and 

therefore this method is reflective of some natural classroom environments. In the interest 

of fairness, all learners were given the chance to complete both of the intervention 

software programs after the study data were collected. 

During the intervention, participants were given standardized procedural information 

by the facilitator as to how to complete their task. They were also furnished with a copy 

of directions containing the same information. The task was described to the participants, 
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and they were encouraged to "do their best." Each group was instructed to spend at least 

an hour on the task, although the group/individual could stop at any time after the first 

hour and before the two-hour limit. Perception questionnaires were again answered by 

participants upon completion of the task; at this sitting, participants were asked to answer 

the questionnaire only in relation to the intervention which they had just completed. 

Data Analysis 

Because the systemic and analytic perspectives are considered to be complementary 

but distinct perspectives, the analysis procedures for each were conducted separately. 

Each process is described in turn below. 

Analytic 

Descriptive statistics were run for the data to note any inconsistencies (e.g., missing 

data). Means for the learner perceptions of items composing the factors were calculated, 

and one-way ANOV As were conducted to determine whether significant differences 

existed between the factor means of the four groups (classes) by treatment and class time 

on the initial questionnaire. No significant differences were found, and the four classes 

were collapsed into the two treatment populations. In order to avoid multiplying error 

possible with multiple t-tests, a repeated measures multivariate analysis of variance 

(MANOVA) was then conducted for each construct, using treatment ("cooperative" 

culture software v. "traditional" grammar software) as an independent variable and gain 

scores from the pretest and posttest questionnaires as the dependent variable, with time as 

the within subjects factor. Gain scores are used to examine the change from pretest to 

posttest (see Cook & Campbell, 1979, for a detailed discussion of this technique). Age, 

gender, level of education, and previous computer use were used as covariates. Country 

of origin was not used as a covariate due to the skewness within the study population. 

Systemic 
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Construct means were used to calculate proximities, which indicate how similar or 

different variables are, based on correlations. MDS maps of the initial questionnaire 

responses and of the post-intervention responses were created using the similarities 

calculated for the two intervention groups. These maps represent the variables as points in 

multidimensional space, with similar objects or variables closer together. Stresses were 

calculated to determine goodness of fit, and the relationships among the constructs were 

described. 

The difficulty in assigning meaning to the MDS plots for this data lies both in 

their openness to multiple interpretations and in establishing the meaningfulness of the 

interpretations without a focal point such as achievement to anchor the maps. 

Nevertheless, the relationships among the variables can be noted, and, when 

complemented with the results of theanalytic approach, can help to form the basis of 

conclusions for this study. 

Data obtained from the analytic and systemic procedures were interpreted to 

answer the questions: How do adult community college ESL learners perceive their 

classroom environment? When computer technology is added to support a "traditional" 

drill-and-practice environment or to create a "non-traditional" cooperative environment, 

how do the learners perceive these new environments? To what extent and how do the 

patterns of perceptions and the relationships between variables change from the initial to 

the intervention environment? 

Limitations 

This study has a number of important limitations in addition to the design 

limitations noted above. There are many problems linked to studying intact classrooms, 

not the least the inability to randomly select. Since the class technically contains the 

whole population, it is difficult to generalize to other situations; however, "situated 

findings" (Salomon, 1992, p 5), although they may apply only to local situations, also 
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present an idea of the interactions that take place in environments. Therefore, where the 

patterns outlined in this study are specific for these learners in these environments, the 

idea that patterns can be discerned and may change in similar manners is important and 

universal. In addition, because the design did not include a control group, absolute 

cause cannot be assigned; however, this does not preclude the discussion of differential 

impact, or a description of the differences between treatment groups after the 

intervention (Cook and Campbell, 1979). 

There are also limitations associated with the statistical procedures used in this 

study. The interpretation of MDS is relatively subjective, although the graphical 

representation afforded by this technique may elicit information from the data that might 

otherwise be missed. In addition, using statistical methods such as MANOV A which are 

based on the general linear equation necessitates the assumption of normal distributions, 

which mayor may not actually be the case in the populations participating in the study. 

It is difficult to gauge whether the perceptions questionnaire has language 

problems to contend with; more administrations are necessary to test its reliability with 

different populations. In future iterations of this study, the number of participants and 

time of the intervention should be increased. Such replications are constrained, however, 

by the same factors that acted as constraints in the present study: the availability of intact 

classes with a proficiency in English sufficient to understand and complete the 

questionnaire; enough time and resources during the semester to complete the study; and 

the cooperation of faculty and staff. In addition, in order to increase generalizability, a 

control group or other control group pattern (see Cook & Campbell, 1979, for examples) 

might be used. Furthermore, a more even distribution of participants from varied ethnic 

backgrounds in various regions of the country and in different types of adult ESL 

programs would lend replications greater external validity. 
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Finally, Nass & Mason (1990) claim that "theories that are specified or 

operationalized in terms of one type of technology can never be applied to any other 

technology" because "we do not know what feature or characteristic of the technology 

has been caused or has led to the effect under study'" (p.49). They conclude that such 

studies end up explaining more about the environment than about the technology; as 

indicated above, this is, in fact, a more desirable outcome of studies of language learning 

supported by technology than effects solely of the technology. 

Given the set of limitations in this study, as a pioneering work in this area it still 

stands as a rigorous and valuable model for future research. 
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In this chapter, the responses of the participants to the pretest and posUest 

administrations of the survey instrument are presented. Discussed first are the results 

produced with an analytic approach, including both statistical and anecdotal data. These 

results are divided into pretest and posuest sections. Presented second are the MDS 

solutions, with both pretest and posttest maps presented simultaneously for clear 

comparisons. 

Analytic 

Pretest Statistics 

Initial one-way ANOV As revealed no significant differences between classes or 

treatment groups on the initial questionnaire, although participants in the grammar, 

traditional group consistently perceived a greater frequency of the constructs. The lack of 

significant difference, in itself, is an interesting finding. Each of the four classes in this 

study had a different teacher and used a different book in its initial classroom; these are 

seemingly important differences. Differences in these environments, however, did not 

appear in this analysis of learner responses to the survey instrument. This implies one or 

more points: There were not significant differences among the initial classrooms, or; the 

survey instrument did not tap the differences in the initial environments, or; random 

assignment minimized these differences. Altematively, this study had a limited number 

of participants; it is possible that a more powerful test would find that there were 

significant differences in the initial classroom environments. 

Table 2 contains overall means by scale and treatment for the first administration 

of the questionnaire ("CC" indicates the cooperative, culture treatment, and "OT" 

indicates the grammar, traditional treatment), Leamers responded to the questionnaire 

items based on their perceptions of their initial classroom environment. According to the 
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theory developed for this study. a perception that these factors occurred "almost always" 

would indicate an optimal language learning environment. Item means for each scale, 

presented in Tables 2a-2h, add supplemental information about the scale means for each 

construct. 

CC GT 

Scale Mean SD Mean £Q 

Interaction 3.75 ,41 3.85 .49 

Audience 3.75 .59 3.89 .51 

Task 4.22 .57 4.40 .45 

Sources 3.98 .61 4.22 .48 

Help 3.98 .57 4.23 .41 

Atmosphere 3.76 .51 3.82 .59 

Control 2.80 .73 2.88 .86 

Cognition 4.07 .58 4.30 .53 

Table 2. Overall means and standard deviations of scales - - Pretest 

In general. on 5-point scales anchored at 1 "Almost Never" (0%- 20% of the time) and 5 

"Almost Always" (80%-100% of the time), participants perceived the constructs 

measured by these scales to occur relatively frequently in their classroom environment. 

Although the differences were not statistically significant, participants in the traditional 

treatment group consistently perceived a higher frequency of the constructs. The pattern 

of most frequently occurring to least frequently occurring was also consistent between the 

groups. 

Findings for each construct arelisted separately below. Results are presented in 

tables with means and standard deviations for each item by treatment. Interpretation of 

the findings is based on the overall scale and item means as no significant differences 



between the treatment groups were found on this intial administration of the 

questionnaire. 
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Interaction. Participants perceived the items which comprise the scale for the 

Interaction construct to occur often (m=3.80). This indicates that in the initial classroom 

environment. participants used English with other learners and interacted with the 

teacher or other learners fairly often; according to the definitions of frequencies provided 

on the first page of the questionnaire. learners perceived that they interacted with others 

65% of the time. Given the grammar-based and teacher-fronted orientation of the initial 

class. the implication that. on the average, learners interacted with others approximately 

65% of the time seems high; however, several of the questionnaire questions for this 

construct address non-language-specific interaction, and therefore interaction in 

languages other than English could constitute part of this inflation. The statistics in Table 

2a support this supposition. 

CC GT Overall 

Mean SD Mean .SJ2 Mean 

Scale 3.75 .41 3.85 .49 3.80 

Question 1 3.70 1.01 3.79 .93 3.70 

Question 9 3.43 1.01 3.47 1.08 3.43 

Question 17 4.01 .87 4.11 .98 4.01 

Question 25 2.90 1.05 2.89 1.16 2.90 

Question 33 4.96 .19 5.00 0.00 4.96 

Table 2a. Means and standard deviations of pretest items and scale for Interaction 

construct. 

On average, participants reported that they worked with another person sometimes 

(m=2.90), and that they used English with their classmates during the class relatively 

often (m=3.70). Participants interact 50% of the time, and speak English only 65% of this 
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time; if these are overlapping events this turns out to be a small percentage of class time 

spent speaking English to other learners. Participants also perceived that they spoke with 

the teacher sometimes (m=3.43), but that, with a very small standard deviation, they 

always spoke English with the teacher (m=4.96). 

Audience. Participants in general also perceived that their audience was authentic 

approximately 65% of the time (m=3.81). Based on the text of the items, this indicates 

that participants perceived that the audience was interested and that they often learned 

English when participating with this audience. If, however, participants interacted only 

65% of the time on average, and only 65% of this time perceived an authentic audience, 

this suggests that interaction with an authentic audience occurred relatively inoften in this 

environment. Table 2b shows the item means for this scale, used to measure the Audience 

construct. 

CC GT Overall 

Mean SO Mean SQ Mean 

Scale 3.75 .59 3.89 .51 3.80 

Question 2 4.34 .74 4.37 .79 4.34 

Question 10 3.74 .99 4.03 .87 3.74 

Question 18 3.37 .98 3.45 .13 3.37 

Question 26 3.30 .91 3.49 .84 3.30 

Question 34 4.34 .85 4.34 .97 4.34 

Table 2b. Means and standard deviations of pretest items and scale for Audience 

construct. 

Using the same five-point scale, participants perceived the teacher to be interested more 

often (m=4.34), and more often a source from which to learn English (m=4.34), than 

were their classmates (m=3.74, m=3.30 for interest and source of English, respectively). 

Task. Authentic Task was perceived to occur between often and almost always 
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(m=4.30). This suggests that leamers perceived the task to be interesting and useful more 

than 75% of the time. As discussed in the literature review, grammar exercises are 

generally not considered in the literature to be authentic; however, combined with 

composition and other tasks they seem to generate interest and are perceived by learners 

to be important to the learning of English. Table 2c presents the means and standard 

deviations for the items in this scale. 

CC GT 

Mean SD Mean SQ 

Scale 4.22 .57 4.40 .45 

Question 3 4.33 .92 4.51 .65 

Question 11 4.74 .54 4.68 .57 

Question 19 4.18 .88 4.50 .65 

Question 27 3.98 .90 4.03 .97 

Table 2c. Means and standard deviations of pretest items and scale for Task 

construct. 

Overall 

Mean 

4.30 

4.33 

4.74 

4.18 

3.98 

The results for these items suggest that participants do consider the English they learn to 

be important; the text of the highest frequency item in this scale concems the importance 

of English leamed in the class (m=4.74). If the perception that the English that they 

learn is almost always important inspires behavior, this perception could be that with the 

most impact on the achievement of these learners. Although the question asks specifically 

whether the English leamed in class is important, leamer perceptions may be attributable 

to a broader perception of English in general as important to their lives. The text of the 

lowest frequency item relates the way that English is practiced in the class to the way it is 

needed outside of class (m=3.98). This implies that, although the English leamed in class 

is almost always imp0l1ant, it is not always practiced in class in authentic ways; this 
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could be due to the dominant grammatical theme of the classes. Participants perceived 

that the other components of authentic task occurred often. 

Sources. Leamers perceived that they were exposed to many different sources of 

English and produced English in different ways roughly 70% of the time, or often. This 

implies that 30% of the time spent in the initial class was spent repeating tasks or using a 

single resource. Table 2d presents means and standard deviations of questionnaire items 

for this scale, used to measure the Sources construct. 

CC GT Overall 

Mean .s.Q Mean SQ Mean 

Scale 3.98 .61 4.22 .48 4.09 

Question 4 3.99 1.00 4.00 .93 3.99 

Question 12 3.90 .94 4.13 .93 3.90 

Question 20 4.44 .69 4.63 .54 4.44 

Question 28 4.06 .82 4.13 .78 4.06 

Table 2d. Means and standard deviations of pretest items and scale for Sources 

construct. 

While participants perceived that they used all four language modes (writing, reading, 

speaking, listening) quite often (m=4.44), they perceived that they participated in 

different types of activities less often (m=3.90). 

Help. Leamers perceived that they received an adequate amount of time and 

feedback often, or approximately 70% of the time. This help included that from the 

teacher andlor other leamers and other sources. The questionnaire instrument did not 

include means for differentiating between the sources of help; however, if learners 

interacted with each other only 65% of the time as noted above, this indicates that some 

of the help is coming from other sources. Table 2e presents item means and standard 

deviations for the scale that measures the Help construct. 
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CC GT Overall 

Mean S..Q Mean SQ Mean 

Scale 3.98 .57 4.23 .41 4.09 

Question 5 4.34 .88 4.54 .61 4.34 

Question 13 4.57 .65 4.71 .46 4.57 

Question 21 4.04 .81 4.29 .69 4.04 

Question 29 3.44 .88 3.50 .89 3.44 

Table 2e. Means and standard deviations of pretest items and scale for Help 

construct. 

Participants perctived that they received help when they needed it often to almost always 

(m=4.57), but also felt that they had enough time to think about the things they did in 

class only sometimes (m=3.44). 

Atmosphere. The classroom atmosphere was perceived as being comfortable 65% 

of the time. Although this indicates that learners felt comfortable or a lack of nervousness 

often, it also implies that 35% of the time learners in general felt nervous, uncomfortable, 

or afraid of making mistakes. As noted in the literature review, the second language 

acquisition literature indicates that these feelings of stress may inhibit language learning; 

if this is indeed the case, these figures suggest that learners may be blocked from learning 

in this environment 35% of the time. Means and standard deviations for the items in this 

scale are presented in Table 2f. 

CC GT Overall 

Mean SQ Mean Sll ~ 

Scale 3.76 .51 3.82 .59 3.80 

Question 6 3.10 1.18 3.22 1.27 3.10 

Question 14 4.46 .67 4.55 .60 4.46 

Question 22 4.79 .41 4.76 .71 4.72 
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Question 30 2.89 1.18 2.84 1.22 2.89 

Table 2f. Means and standard deviations of pretest items and scale for Atmosphere 

construct. 

Participants indicated that they were seldom to sometimes not afraid to make mistakes in 

the class (m=2.89) and only sometimes not nervous about answering questions aloud 

(m=3.1O), even though they often to almost always felt comfortable working with 

classmates and the teacher (m=4.46) and perceived their teacher as almost always 

friendly (m=4.72). Because participants felt comfortable working with others but were 

sometimes nervous and afraid to make mistakes, either the friendliness of the teacher 

explains the comfort or there may be other variables in the environment that have an 

impact on perceived atmosphere. This could also indicate that comfort in the environment 

involves a moderate amount of stress. If learners are answering questions and are afraid 

to make mistakes, perhaps this environmental pattern is beneficial to language 

acquisition and indicates an optimal-stress atmosphere from this point of view. 

Control. Table 2 showed that the means for all factors except the control factor 

(m=2.84) lie above the midpoint of the scale. Learners perceived themselves in control in 

their initial classroom approximately 45% of the time. This implies that learners in these 

classrooms sensed that they helped to make decisions on topics, work groups, and 

activities, and that their opinions were considered important less than half of the time, or 

sometimes. This is not to say, however, that learners did not have more of a sense of 

control over their classroom environments in other ways; it indicates only that on these 

measures, which were cited in the literature as important to learner control, learners 

perceived control sometimes. Table 2g presents means and standard deviations for the 

items in the scale that measured the Control construct. 

CC GT Overall 

Mean 
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Scale 2.80 .73 2.88 .86 2.84 

Question 7 2.49 .98 2.42 1.11 2.43 

Question 15 2.80 1.29 2.89 1.41 2.80 

Question 23 3.60 .97 3.66 1.05 3.60 

Question 31 2.55 1.10 2.58 1.27 2.55 

Table 2g. Means and standard deviations of items and scale for Control construct. 

Although learners perceived that their opinion had an impact on the conduct of the class 

relatively often (m=3.60). they perceived that they seldom decided which activities to do 

in class (m=2.43). and sometimes decided whether to work in groups or alone (m=2.80) 

or which content or topics would be studied (m=2.55). This analysis seems to indicate 

that there are one or more contexts in which learners give opinions that impact this 

environment that are not tapped by this questionnaire. 

Cocnition. Frequency of learner motivation and intentional cognition was 

perceived to be almost 75% in this environment. This implies that sometimes even when 

stress was high or they were not interacting. learners paid attention or tried to do their 

best. Whether this is related to the authenticity of task or other factors is unclear from this 

initial analysis. Means and standard deviations of the items in this scale are presented in 

Table 2h. 

CC GT Overall 

Mean SJ2 Mean SQ Mean 

Construct 4.07 .58 4.30 .53 4.19 

Question 8 4.27 .86 4.29 .73 4.27 

Question 16 4.02 .83 4.26 .76 4.02 

Question 24 4.06 .92 4.21 1.02 4.06 

Question 32 4.39 .77 4.47 .73 4.39 

Table 2h. Means and standard deviations of items and scale for Cognition construct. 
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Items in this scale were consistently perceived to occur often. 

Summary of Pretest Statistics. Participant perceptions of the eight constructs can 

be summarized quickly to suggest an overall picture of the initial environment. In this 

environment, learners sometimes interacted, and, unless speaking with the teacher, 

interacted sometimes in a language other than English. Learners interacted relatively 

in of ten with an authentic audience, and perceived the teacher as being a more authentic 

audience than other learners. The tasks in which learners participated were usually 

impOltant but not necessarily authentic. In this environment, learners used all language 

modes and sometimes participated in different types of activities. Learners perceived that 

they received enough feedback but not enough time to do their work. Learners felt 

comfortable, but were also sometimes afraid to make mistakes or speak in front of other 

learners. Learner opinions were important to what happened in the class, but learners 

believed that they did not usually help to decide about topics or content, activities, or 

work configurations. Learners paid attention often. 

According to the model developed for this study, this initial environment is not 

optimal for language learning. Many of the constructs which were theorized to be optimal 

when almost always present in the environment were perceived to be present in this 

environment only sometimes to often. 

Pretest Anecdotes 

Participants' anecdotal evidence from the pretest seems to have a strong 

relationship to the environmental consu·ucts posited in this study in that learner comments 

reflect the same constructs. The comments assist in explaining the results noted above by 

indicating or explaining not only activities perceived to occur frequently, but also those 

that were perceived to occur infrequently and ways to improve the environment. 

Examples of these comments are reproduced verbatim below, followed by a discussion 
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of the main construct which they seem to exemplify and of their relationships to the 

means in Table 2: 

Task. "I like this class, because there are good teachers. They are trying to give us 

all kind of information, such as how to pronounce words. On writing, we get the rules 

how to use commas and periods. Moreover, each month we have a person who talks with 

us about differents things such as AIDS and investments. " 

This learner indicates that there are a variety of important tasks and sources in the 

classroom environment and that the frequency of both is relatively high. This comment 

helps to explain why authentic tasks and opportunities for exposure were perceived to 

occur quite often. 

"] believe if we can work alit of the classroomjinding some topics that we've 

never looked for before, iT will help liS to practice our English and to try to stay away 

from the kind of afraid that we feel about it." 

This learner comments, paralleling the literature (see arguments and references 

cited in Chapter 2), that authentic tasks which give learners opportunities to interact in 

English will assist learners in feeling less stressful in this environment; this implies that 

this learner understands that fear is an inhibitor of language learning. This comment also 

indicates that there is a need for a greater number of authentic activities in this 

environment. 

"We need more conversation and pronunciation courses. Learning grammar isn't 

enough." 

This learner is echoing the concept often addressed in the literature (see Chapter 2 

for a discussion) that grammar is not an authentic task. In addition, although the statistical 

analysis indicat~s that authentic tasks occur frequently in this environment, a greater 

frequency of authentic tasks is perceived as desirable. 
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Help. "A brief comment about this class is that we are like 30 students. And it is 

hardfor each student to get the same information at the same time." 

"Many students are in my class, so sometimes I can't ask questions." 

These learners are commenting on the availability of help in this environment, 

specifically from the teacher. The learners seem to perceive that if there were less 

learners in class, each would receive the information needed. This may be one reason 

why, in this environment, help was perceived to be available often, rather than almost 

always. 

"The teachers help everybody, but sometimes we don't put attention." 

It is interesting to note that this learner seems to be indicating that even when the 

teacher is helping, learners do not always pay attention. 

"In this class we help each other alot." 

While the learners above commented that the teacher does not always have the 

time to help everyone, this learner addresses the notions of interaction and help and 

explains that learners may perceive help and interaction to occur often because they are 

helping one another. Not addressed here is the language in which the help or interaction 

takes place. 

Interaction."I pay attention in class but many people speak in their own langauges 

and I can't concentrate ... many students speak in their languages. Sometimes including 

me." 

This learner's comment does address the issue of language of interaction, 

indicating that some of the interaction is in the learners' first languages, as was proposed 

in the previous section. The learner also indicates that this interaction in the first 

language is distracting and has detrimental effects on the intentional cognition of at least 

this learner. 
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Atmosphere. "The English what [learned in this class is important to my life but 

the class is too worried. I don't know ifis the book, the teacher, or us .. 

"Sometimes [didn't understand my teacher when they talked very fast. My 

classmates understand them . . [ don't know anyways that it helps me. " 

"The teachers are enthusiastic, friendly ... make classes always interesting and 

exciting. " 

These learners are expressing their perceptions of the atmosphere in the class. The 

first two learners suggest that there are some kinds of stresses in the environment that are 

problematic, such as the ability of some learners to understand things that others do not, 

and less specifically, something attached to the people or the texts involved. The third 

learner ties the teacher's positive behaviors and personality to the positive atmosphere. 

Control. "The teacher gave liS all the activities. so we don't have the opportunity to 

help decide .. Never we have the opportunity to express our opinion about what happens in 

the class. " 

"Please, qlliet to listen to the other or teacher when they're speaking. " 

These learners express at least one reason why learners may perceive that they do 

not often control their classroom environment. In one learner's perception, the teacher is 

thoroughly dominant. This leamer does not say whether opportunities to help decide and 

to express opinions would be perceived positively or negatively, although it is clear that 

this is a concern of the learner. The other learner implies that the learner is concerned 

about a lack of control over other learners in the class on the part of the teacher or on the 

part of this learner because they speak when the floor is not theirs. 

Summary of Anecdotal Data. These accounts are anecdotal and should not be 

considered as confirmatory evidence. They do, however, provide a clearer picture of 

some of the statistical data. Learners confilmed their classroom environment as one in 

which learners, at times, speak languages other than English. In this environment 
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learners participate in different activities with different sources. but some activities they 

consider important are neglected. Participants seemed to indicate that learners are afraid 

of the language, not of their teachers or peers. In addition. the teacher does not always 

have time to help, but other learners frequently do. In general, learners characterized 

their environment as satisfactory. and they suggested ways in which it could be improved. 

Posttest 

For the post-u·eatment questionnaire. participants responded based on their 

perceptions of the treatment environment. The mean scores for all participants indicated 

that participants perceived all of the factors to occur more frequently than they had in the 

initial classroom environment (although not all differ significantly statistically) and the 

frequency of all the factors to be above the midpoint of the scale. Participants in the 

grammar treatment perceived all of the vaIiables except Control to occur more often than 

the participants in the culture treatment did. although gain scores were not significant for 

all of these scales. On a 5-point scale, responses by both treatment groups were virtually 

the same. 

Cell means and F scores of the MANDV As by treatment group and time are listed 

for each consU·uct in Table 3. "CC" is the culture or "cooperative" treatment, "GT" is the 

grammar or "traditional" treatment. "Treat" indicates F score and significance level for 

differences between the treatment groups on the results of the perception questionnaire; 

"Time" indicates the F score and significance level for differences between the first and 

second administrations of the questionnaire. Item means for the scale for each construct 

are provided Tables 3a-3h. 

Pretest Posuest F 

CC GT g;. GT Treat Time 

Interaction 3.75 3.85 4.05 4.34 5.33* 34.05*** 

Audience 3.75 3.89 4.13 4.28 1.34 36.13*** 
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Task 4.22 4AD 4045 4.61 3.39 17.65*** 

Sources 3.98 4.22 4.17 4040 5.65* 7.91 ** 

Help 3.98 4.23 4.18 4.22 2.09 2.29 

Atmosphere 3.76 3.82 3.79 3.86 .25 .21 

Control 2.80 2.88 3.18 3.15 .01 13.44*** 

Cognition 4.08 4.31 4.36 4.59 7.04** 19.33*** 

[* p < 0.05, ** = p < 0.01, *** = p < 0.001 J. 

Table 3. Overall means for dependent variables by scale--Posttest (CCn=44, 

GTn=38). 

Interaction. For interaction, both treatment and time were significant (p<0.05, 

p<O.OOI, respectively). Although both groups showed significant change over time, 

participants taking part in the traditional treatment showed significantly greater change in 

perceptions of taking pmt in interaction in general and in English than those in the 

cooperative treatment. This does not support the hypothesis that the cooperative group 

would perceive a greater frequency of interaction in English after the intervention. Table 

3a presents the means and standard deviations for the items and scale used to measure 

interaction. 

CC GT 

Mean SO Mean SQ 

Scale 4.05 .58 4.34 .50 

Question 1 4.11 1.17 4.61 .92 

Question 9 3.41 lAO 4.18 1.27 

Question 17 4.61 .58 4.61 .68 

Question 25 3.52 1.15 3.34 1.34 

Question 33 4.61 1.06 4.97 .16 
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Table 3a. Means and standard deviations of items and scale by treatment for 

Interaction construct. 

The patterns of responses between the pretest and the posttest remained consistent. 

Participants in Treatment 1 perceived the highest frequency of items in this scale to be 

speaking with the teacher in English (m=4.61) and discussing with classmates (m=4.61). 

The Treatment 2 participants also perceived the highest frequency item to be speaking 

with the teacher in English (m=4.97). Both groups perceived this to occur almost always 

in this environment where the "teacher" was the computer. In addition, participants in 

Treatment 1 perceived that they spoke to the teacher only sometimes. Participants in both 

groups perceived themselves as working in groups only sometimes (m=3.S2 and 3.34), 

despite the overt group formation in the cooperative intervention. In absolute terms, the 

traditional treatment participants perceived greater frequency of all the items except 

working in groups. 

Audience. For the audience scale, participants in both intervention groups 

perceived an increase (.38) in the authenticity of their audience over time. There were no 

treatment effects. No hypotheses were initially stated for this variable. Table 3b presents 

the means and standard deviations of items and scale for the Audience construct. 

CC GT 

Mean SO Mean £Q 

Scale 4.13 .65 4.28 .52 

Question 2 4.55 .90 4.66 .71 

Question 10 4.25 .78 4.58 .86 

Question 18 4.09 .86 4.11 .89 

Question 26 3.66 1.03 3.82 1.01 

Question 34 4.14 1.41 4.29 1.04 
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Table 3b. Means and standard deviations of items and scale by treatment for 

Audience construct. 

Responses to this scale were relatively consistent between treatment groups. Both groups 

perceived the greatest frequency item to be learning English when answering questions, 

and the lowest frequency to be interest by classmates. This suggests that little negotiation 

was taking place during interactions in these environments. The pattern of responses did 

change between the pretest and the posttest. In the pretest, the greatest frequencies of 

items in this scale were perceived to be those items dealing with the teacher (Questions 2 

and 34). In the posttest, participants also perceived the frequency of Question 2 to be the 

greatest, but learning English through working with classmates (Question 10) was 

perceived to occur with the second greatest frequency. 

Task. Both treatment groups also perceived a significant difference in the 

frequency of authentic task after the intervention (p<O.OOl). There were no treatment 

effects for authenticity of task. It was hypothesized that the cooperative group would 

perceive a significantly greater gain in the frequency of authenticity in the task after the 

treatment; this hypothesis was not supported by the data. Table 3c presents means and 

standard deviations for the scale and items that measure the Task construct. 

CC GT 

Mean SD Mean sn 
Scale 4.45 .46 4.61 .38 

Question 3 4.61 .69 4.76 .49 

Question 11 4.61 .72 4.82 .46 

Question 19 4.68 .60 4.76 .49 

Question 27 3.91 1.07 4.13 .91 

Table 3c. Means and standard deviations for items and scale by treatment for Task 

construct. 
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The frequencies for items in this scale are relatively consistent. Participants in both 

treatment groups perceived that practicing English in the class the same way that it would 

be used outside of class occurred the least often of these items. In the pretest, participants 

perceived English learned in class to be important to their lives almost always. In the 

posttest, most frequently for the Treatment 1 participants the task was interesting 

(m=4.68), and most frequently for the participants in Treatment 2 the English they 

learned was important to their lives. 

Sources. Although the traditional treatment group perceived more opportunities 

for production! exposure during the intervention in absolute terms, the cooperative group 

perceived a significantly greater gain after the intervention (p<0.05). The perceptual 

difference was expected as a result of the text, map, dictionary, and other resources used 

by the cooperative group but not by the traditional group. Both treatment groups 

perceived significantly greater frequency of opportunities for exposure and production 

over time (p<O.O 1). Presented in Table 3d are the means and standard deviations of the 

items and scale for the Sources construct. 

CC GT 

Mean SD Mean .s.Q 

Scale 4.17 .62 4.40 .44 

Question 4 4.39 .75 4.50 .80 

Question 12 3.95 1.16 4.03 .94 

Question 20 4.32 1.01 4.76 .54 

Question 28 4'()2 .93 4.34 .67 

Table 3d. Means and standard deviations of items and scale by treatment for 

Sources construct. 

The pattern of responses within this scale was fairly consistent. Both treatment groups 

perceived different kinds of activities (Question 12) to occur the least frequently among 
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these items. The traditional, Treatment 2 group perceived the use of different language 

modes to occur the most frequently of these items, and the cooperative, Treatment 1 

group, perceived learning from many sources to occur most frequently. This difference 

appears logical; while both groups were given the opportunity to read (handout and 

screen), write (handout), speak (partner), and listen (partner), the participants in 

Treauuent 1 received a greater variety of sources from which to learn. Although the gain 

score was significant between treatments, the observed scores were higher on all items for 

the traditional treaUUent; this may be an artifact of the inflated scores for this group on the 

pretest, but is accounted for by the repeated measures form of MANOV A employed for 

analysis. 

Help. Although Treatment 1 participants perceived a small increase in frequency 

and Treatment 2 almost no change, participants in general did not perceive a significant 

difference over time or by treatment in the amount of feedback or the time allowed for the 

formulation of thought and ideas. No differences were expected. Table 3e presents the 

means and standard deviations of items and scale for the Help construct. 

CC GT 

Mean .sJ2 Mean S.Q 

Scale 4.18 .51 4.22 .60 

Question 5 4.18 1.06 4.21 1.17 

Question 13 4.48 .73 4.58 .68 

Question 21 4J}9 .71 4.26 .79 

Question 29 3.98 .79 3.84 1.03 

Table 3e. Means and standard deviations of items and scale by treatment for Help 

construct. 
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As expected, the means for items are very consistent. Participants in both groups 

perceived that help was available when needed most frequently, and that enough time 

occurred with the least frequency among these items. This parallels the pretest data. 

Atmosphere. Participants perceived neither significantly more nor less comfort 

(Atmosphere) as a result of treatment or time. The hypothesis for this construct predicted 

that participants' responses on this measure would be mixed. The item and scale means 

for this construct are presented in Table 3f. 

CC GT 

Mean SD Mean SD 

Scale 3.79 .66 3.86 .63 

Question 6 3.05 1.33 3.86 .63 

Question 14 4.61 .65 4.74 .50 

Question 22 4.59 1.06 4.63 .82 

Question 30 2.93 1.17 3.00 1.45 

Table 3r. Means and standard deviations or items and scale by treatment for 

Atmosphere construct. 

The patterns of the means are consistent between the treatment groups. Both groups 

perceived the greatest frequency among these items of feeling comfort when working 

with others (Question 14). In the pretest, however, the greatest frequency was perceived 

of the teacher's friendliness (Question 22). 

Control. Participants in both treatment groups perceived a significant increase 

from pretest to posttest the frequency with which they exerted control over their 

environments (p<O.OOI). The lack of difference on this factor by treatment demonstrates 

that control in one area may be balanced by lack of control in another, because areas of 

control were constructed to be perceived differently by the participants in different 
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treatment groups. The means and standard deviations of the items in Table 3g support this 

interpretation. 

CC GT 

Mean SO Mean £Q 

Scale 3.18 .93 3.15 .97 

Question 7 3.11 1.37 3.05 1.41 

Question 15 2.70 1.25 2.63 1.36 

Question 23 3.89 1.04 3.79 1.04 

Question 31 3.05 1.14 3.13 1.42 

Table 3g. Means and standard deviations of items and scale by treatment for 

Control construct. 

As in the pretest, participants perceived that their opinion had an impact on what 

happened in the class the most frequently of these items. Participants in both treatment 

groups also perceived the choice to work alone or in groups as occuring the least 

frequently, even though the participants in Treatment 2 were technically given the choice 

during their intervention. Standard deviations for the items comprising this scale were 

consistently large in relation to the size of the measurement. 

Cognition. Cognition was hypothesized to show a significant increase for the 

cooperative treatment, in that the topic would be perceived as of great interest and there 

would be greater opportunities to interact within group, which would stimulate 

intentional cognition. This hypothesis was not supported. 

The cognition construct was significant for treatment (p<O.OI) and time 

(p<O.OOl), and it was the only scale which had a significant covariate. While the 

MANOV A table showed a significant main effect for treatment, the subsequent 

ANCOV A table showed that the variance can be accounted for by the covariate "previous 

computer use." Previous computer use covaried significantly with treatment for the 
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cognition factor (p <.05). It appears that in this analysis, the participants' levels of 

previous computer use explain the main effect for treatment on this variable. 

Surprisingly, the main effect for treatment, which is based on a gain score from pretest to 

posttest for each treatment, showed no difference in the gain scores. The source of the 

difference appears to lie in the distribution of previous computer use among participants. 

Although participants were randomly distributed between treatments, on a two-point 

scale (l=yes, 2=no) the traditional participants had less previous computer use (20 yes, 18 

no) than those in the cooperative group (30 yes, 14 no). In other words, there was no 

treatment effect; rather, there was an effect for previous computer use, which happens to 

have been distributed unequally between the two treatments. The actual finding is that 

there is a positive relationship between cognition and previous computer use; this implies 

that pm1icipants who had previous computer use tended to report higher levels of 

cognition. This is the only scale for which this or any other covariate was found to be 

significant. Table 3h provides means and standard deviations for the items and scale 

measuring this construct. 

CC GT 

Mean SD Mean £Q 

Scale 4.36 .52 4.59 .46 

Question 8 4.57 .70 4.71 .57 

Question 16 4.23 .83 4.61 .59 

Question 24 4.20 .85 4.32 1.07 

Question 32 4.45 .82 4.76 .71 

Table 3h. Means and standard deviations of items and scale by treatment for 

Cognition construct. 

While the differences are neither great nor statistically significant, participants in the 

cooperative treatment perceived paying attention (Question 8) to occur most frequently in 



98 
this environment, and trying to do their best (Question 32) as next most frequent. The 

participants in the traditional treatment perceived these items to occur in the reverse 

order. 

Summary of Statistical Analysis. The results of this data support only one out of 

four of the study's hypotheses. The hypothesis that the cooperative treatment group would 

perceive a significantly greater frequency of interaction was not supported, as the 

traditional treatment group perceived significantly more. No hypothesis was posited for 

the Audience construct, although there were significant results. Participants perceived a 

significantly greater frequency of authentic audience from pretest to posttest, and 

considered peers as an authentic audience more frequently than in the pretest 

environment. The hypothesis that the cooperative group would perceive a significantly 

greater frequency of authentic task was not supported; both treatment groups perceived 

greater authenticity over time. Participants in the cooperative treatment group did 

perceive the task as "interesting" with the greatest frequency in this scale. The hypothesis 

that the cooperative treatment group would perceive a significantly greater frequency of 

opportunities for exposure and production was suppOlted. Both treatment groups 

perceived a significant increase in the frequency of sources over time. 

The Help and Atmosphere scales had no effects. None were posited. Both 

treatment groups perceived a significant increase in the frequency of control over time; 

no specific hypotheses were posited for this scale. The cognition scale was significant for 

treatment and time, covarying with previous computer use. The hypothesis that the 

cooperative treatment group would perceive a significantly greater frequency of 

intentional cognition was not supported. 

Posttest Anecdotes 

Few participants included anecdotal comments on the posttest, making it 

unnecessary to identify them by constlUct for this analysis. Most of these comments were 
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general, directed at the overall expeIience of working on the task or in the lab. These 

comments are reproduced verbatim below, with additional explanation where indicated. 

Treatmen t 1. "it was very fun game. Help us learned a lots. " 

"This class has been really interesting. We did the best we can." 

"Interresting. " 

"It was really interesting. " 

"It was very interesting because introduced us to the american social life. " 

These comments support the perception of the participants in this treatment that 

the item with greatest frequency in the task scale was the task interest and, in one case, 

relates interest to cognition. 

"1 liked to work with the computer. I think is a good activity to do during the semestre, 

but I prefer teachers instead compllters. " 

This leamer does not indicate which features of the teacher make her preferable to 

computers; this is an area for further investigation of computer-supported environments. 

"1 like this class because help me to correct misteaks. and correct my grammar. " 

It is interesting to note that, even though this learner participated in the 

cooperative treatment, the learner liked the class because of the perception that it assisted 

with the acquisition of grammar (the worksheet provided the opportunity for learners to 

think about the grammatical structure of the content items on the screen and to 

extrapolate by changing from question to statement fonn). 

Treatment 2. "The English class is excellent, thanks." 

"1 wish we'1/ have two or three hours in lab language every month. It very helpfully. " 

These participants seem as equally enthused about their treatment as did the 

participants who commented about the cooperative treatment. They do not mention what 

it is about the treatment that is "excellent" or "helpfully." 
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" I have not had the opporlllllity to discuss my opinion. I dOIl't have the opportunity (to 

decide on topics or content) but I would like it." 

This is the only participant who stated a preference for additional control in this 

environment. 

Summary of Anecdotal Evidence. Anecdotal evidence from the posttest adds 

some additional insight into the treatment environments. These comments indicate that 

some participants in Treatment 1 perceived the culture task to be interesting and useful. 

Comments from the Treatment 2 participants also indicated that these participants found 

their treatment interesting and helpful. Due to the few comments on the posttest, it is 

difficult to point out any other trends in this data. 

Systemic 

Interpretation of MDS maps by treatment for the initial questionnaire found few 

meaningful differences. Figure 4 presents the stress and r-square values along with maps 

of the results of the questionnaires by treatment group. The stress values of less than .15 

and total variance accounted for (RSQ) indicate a good fit for the two-dimensional MDS 

solutions for this data. 

A discussion of the relationship of the factors is provided below. Covariates were 

not included in the MDS analysis because of the difficulty of mixing data from two point 

scales with data from larger scales. even when standardized. The strength of the 

relationship (the correlation) between any two constructs is determined by the proximity 

between the constructs; the closer the distance, the stronger the relationship. 
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Pretest Results 

The MDS map of the initial questionnaire shows authentic Audience as a central 

construct around which the others form a loose outer circle. The implications of this are 

unclear; however, it could indicate that, in the classroom, having an audience that is 

interested and a source of learning is the glue that holds this environment together. In 

other words, as the perception of frequency of authenticity of audience increases, so does 

the perception of the frequency of the other constructs. This could also indicate that the 

Audience construct is not closely related to any of the other constructs, as proposed in the 

generic model. 

In this initial map, Sources and Help appear to be strongly related; this implies 

that participants perceived as opportunities for exposure and production increased, so did 

the amount of time and feedback received (or vice versa), as in the generic map in Figure 

3. In addition, Cognition and Control are plotted in opposite quadrants, which suggests 

as expected that there is little relationship perceived between the frequency with which 

learners pay attention and the frequency with which they exert control over the 

environment. On the other hand, Control and Atmosphere are related in the same manner 

as in the model, which may indicate that the frequency of stress or nervousness 

participants perceived is related to the frequency with which they control their 

environment. This fits with the generic environment described in Figure 3, although this 

is proposed to be an inverse relationship (i.e., as control becomes more frequent, stress or 

nervousness becomes less so). 

Interestingly, in the pretest map, Interaction is located in a dimension by itself, 

unrelated to authenticity of task or authenticity of audience as would be expected, and 

Task is also an outlier. This indicates that in this environment Sources, Cognition, and 

other variables are not related to the authenticity of the task as proposed earlier. 

Posttest Results 
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The interpretation of results below is focused on what appear in the posttest maps 

to be similarities and differences between treatments and between the pretest and 

posttests. 

Treatment One v. Pretest. As in the pretest map, inner and outer circles of 

constructs can be found in the posttest maps. In the cooperative treatment, Audience is 

still a central variable; however, it has been joined by Help and Sources in the inner 

circle. This indicates that feedback and time, along with opportunities for exposure and 

production. have assumed a central position in this environment. This is a logical change, 

as the number of sources and opportunities for production both orally and in written form 

were central to this environment. Atmosphere and Control. formerly in the same 

quadrant. have moved to positions in opposition to each other and are located clong with 

the remaining variables equidistant from the inner circle. If this means that the conditions 

in the outer circle are equally related to those on the inner. and that those on the inner are 

central variables. this suggests that the manipulation of Sources and Help, which are 

under the teacher's control. results in a change in perceptions of the environment. A 

judgment regarding the quality of the changes is not possible without further information 

about the results of the changes. 

Treatment Two v. Pretest. The inner circle in the traditional treatment posttest 

map consists of Help. Task. Cognition. and Audience. The other variables remain in the 

outer circle as in the pretest map. Rather than being related to opportunities for exposure 

and production (Sources) as in the initial map, time and feedback (Help) are related more 

closely to the frequency with which learners pay attention (Cognition) and the 

authenticity of task and audience. Control in this map seems to be related to Interaction 

rather than Atmosphere as in the pretest map. One explanation is that, because the 

learners were working individually and had more opportunities to work only in English, 

they perceived a greater frequency of control (or vice versa). Additional information 
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concerning how the participants actually worked would assist in a more accurate 

interpretation of this data. 

Treatment One v. Treatment Two, Audience and Help are central variables in 

both maps, indicating that feedback and time were central to these environments. It is 

interesting to note the centrality and the relationship of the help and audience factors in 

both contexts; it was expected that in the traditional environment learners would perceive 

a lack of authenticity in the audience because the audience was either the computer or 

another learner working on his/her own task. Although interaction was not central to this 

environment, the audience was still perceived as an authentic source of English. 

The treatments differ on the cognition factor, the map for the traditional treatment 

group relating it to the other central variables, and that of the cooperative group showing 

it as an outlier in its own domain. This suggests that in the traditional treatment learner 

perceptions of the frequency with which they pay attention is related to their perceptions 

of task authenticity and time and feedback. These perceptions may be a function of group 

and task construction in that learners who are responsible for completing the task 

individually may pay more attention than those who have group members to assume the 

responsibility for them. The movement of Sources away from the center in this treatment 

is expected due to the limited resources (computer screen and handout) that participants 

where allotted. 

In the cooperative treatment, the underlying structure of the group's perceptions of 

the environment produced a pattern with three discernible areas consisting of social, 

control, and instrumental constructs. The social area includes Interaction, Atmosphere, 

and Audience. The control area is comprised of Control and Help, and the Instrumental 

section of the map contains Sources, Task, and Cognition. No such logical pattern is 

evident in the map of the traditional treatment. The pattern in the cooperative map, if 

valid, provides information ahout the underlying structure of second language 
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environments. Future tests with a greater numver of participants may provide evidence to 

support or reject this pattern. 

The MDS plots show that in both treatments interaction remained on the outer 

circle. It is interesting to note that it is variables that teachers can or do generally control 

that are central to the cooperative environment, but that in the traditional environment 

cognition, a variable that teachers cannot manipulate, is one of the central factors. 

Summary of Systemic Results. The pretest map had much in common with the 

model proposed in Chapter 3. The most surprising finding is that Interaction was an 

outlier in this environment. In addition, task was not a central variable, while authentic 

audience was central in this and both of the posttest environments. Although some of the 

changes in patterns by treatment were expected (e.g., Sources becoming more central to 

the cooperative treatment environment), others, such as the consistent centrality of 

Audience, were unexpected. The continuing outlier status of Interaction and, in the 

cooperative treatment, Task, was also a surprising finding. These findings will be 

discussed in the following chapter. 
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In this chapter is a discussion of the results of the analytic and systemic 

analyses. The results of this study raise as many or more questions than they answer, as 

perhaps they should, given that this is a pilot test of the framework, model, and 

instrument. Most of these questions involve implications for future research with this 

model; this, in itself, is a major contribution toward the understanding of computer

supported language learning environments. Before these questions can be answered or 

raised, however, one issue must be addressed briefly. 

This issue is that of the value of the statistical significances found in this study. 

On a scale from 1-5, a difference of .25, despite being statistically significant, does not 

seem much of a change. Presented differently, the change from something happening 

70% of the time to 75% of the time may not seem to make much difference in the overall 

scheme of the environment. This study, however, involves a search for underlying 

patterns in phenomena measured in this way for the first time; significant differences on 

the study's scales, no matter how small the absolute differences are on the face, indicate 

that some kind of important pattern may indeed exist. In addition, because little is known 

of the relationships between the frequency of the constructs in the environment and 

learner achievement, it could be that a 5% change in the frequency of one event 

happening might have an important impact on language acquisition in this environment 

This study cannot answer the question on whether or what kind of impact this change 

does have on achievement - that is a topic for future research. It can, however, describe 

the patterns of changes that the analytic perspective uncovers and the changes in patterns 

discovered through the systemic approach, and suggest what may be happening in these 

environments. 
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In addition, in certain instances the lack of significance is equally as important as 

the finding of significance. If, for example, the task for the cooperative treatment was 

important, new, "exciting," and "interesting," and the task for the traditional treatment 

was drill-based grammar as in much of the initial classroom work, why did the 

participants in the cooperative treatment not perceive their task to be more authentic? Is it 

a function of the task, the instrument, the design, or something elJe? These questions will 

be discussed in the following section. Even though significant differences were not found 

for all constructs, the discussion of all the constructs assists in the interpretation of the 

findings of this study. 

Discussion 

This discussion section is divided by construct in keeping with the presentation of 

data throughout this study. Because both the systemic results, which describe 

relationships among variables and therefore necessitate the mention of more than one, 

and the analytic results are being discussed, there will be overlap among the discussions 

of individual constructs. Although support and/or contradictions between the two 

perspectives will be presented together, it is important to note that the position of a 

construct in the MDS maps has no direct relationship to the frequency of that construct; 

rather, the relationship of constructs in the maps speaks to the correlation between 

frequencies (in other words, as one increases, so do those that are related to it). 

Discussions of significant covariates will also be included in this section; 

however, there were no significant effects for first language/culture, educational 

background, gender, or age. This lack of effect could be due to flaws in measurement, 

mediating effects of the treatment environments, or the distribution of these 

characteristics within the study popUlation. The latter two explanations seem the most 

likely. 
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The discussion of each construct will include a restatement of the hypothesis, a 

short summary of important results, an analysis of these results, possible explanations, 

and some preliminary conclusions. 

Interaction 

Learner perceptions of the frequency of interaction were hypothesized to increase 

in the cooperative treatment significantly more than in the traditional treatment as a result 

of the intervention. This hypothesis was rejected; in fact, the opposite was found. In 

addition, interaction was expected to become a central variable related to task in the 

cooperative treatment MDS plot. This was not found. 

In all of the MDS maps, interaction (with whom, in what language, and how 

learners interact) was not closely related to the other constructs. Although both groups 

perceived a significantly greater frequency of interaction over time, the participants in the 

traditional treatment group perceived a significantly greater frequency of interaction in 

the posttest environment, whereas the cooperative group did not. This result was 

unexpected, because, as noted in Chapter 3, the cooperative treatment was designed to 

give all participants a chance to interact, whereas the traditional treatment was not. There 

are several explanations for the analytic and systemic results. 

First, learners did not act as expected in their treatment groups. This could be due 

to the grouping of the participants; instead of maximizing the time that English was 

spoken, forming participant groups of three gave the participants in the "cooperative" 

treatment the opportunity to speak more of their first language, where the individual 

traditional participants were restricted mainly to English on the computer screen and on 

the handout. Anecdotal evidence from the pretest supports the claim that learners speak 

in their first language in the class. Additional support for this interpretation comes from 

the posttest item analysis for this scale; participants in both groups perceived themselves 

to almost always "talk" to the computer-teacher in English. If, as proposed, the 
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traditional treatment participants had more chances to "speak" with the computer, they 

would then perceive themselves to be speaking English more often than the cooperative 

participants. There was no direct measure of participant interaction to measure this 

variable; however, these results seem to support the findings of previous studies on group 

work and negotiation, such as Doughty & Pica's 1986 finding that, in order to generate 

more interaction, tasks and groups must be structured so as to require participation in 

English. 

Second, because learners are in groups does not indicate that they are interacting. 

The learners in groups of three may have actually had less opportunities to participate or 

interact for several reasons. One reason participants may not have been interacting (or 

interacting less often than in the traditional group) was because there were three people 

working together with the "teacher" (computer), as opposed to dyads or solos working in 

the traditional group. In addition, Doughty & Pica (1986) noted that it often happens that 

more fluent or outgoing students may take over if each student does not have required 

input; this could be the case in the present study. In short, because they perceived that the 

task was interesting and important did not indicate either that the participants were 

speaking English or that they were even taking part in the activity. 

The conclusions of Windeatt's 1986 study (reported in Meskill, 1992) in which 

learners were observed working together at the computer, help to further explain this 

result. Windeatt concluded that learners actually worked as individuals, interacting only 

to suggest or reject answers because they had no responsibility to the group. This 

suggests that individual responsibility may promote interaction more than group 

responsibility where one or more members can "freeride." This is supported by the social

psychology literature on social and cognitive loafing, which notes that, in certain 

situations, if participants in work groups have the opportunity to loaf, they will (Kerr, & 

Brunn,1981; Weldon & Mustari, 1988; Williams, Harkins, & Latane, 1981). In order to 
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test this hypothesis. in future research of this kind. a cooperative task should include a 

worksheet or other assignment that gives each participant individual responsibility. 

Finally. part of the explanation for the perception of relatively low frequency for 

the Interaction scale may lie in the construction of the questionnaire items. In asking 

participants with what frequency they interact with other learners and with what 

frequency with the teacher. the instrument might have created a false dichotomy of 

interaction that makes it impossible for pmticipants to answer "almost always" to both 

items. This fact may skew the scale downwards. In future studies with this instrument. the 

items involved should be reworded to eliminate this dichotomy. 

Taken together. these three explanations help us to understand interaction in the 

posttest environments in the treatment groups. Learners in the cooperative treatment were 

sometimes speaking their first language and sometimes interacting, while learners in the 

traditional treatment were more often involved with English in some manner. In short, 

learners apparently did not act as expected in their groups, and they also did not perceive 

what they did as they were expected to. Learners with individual responsibility working 

alone or with a single partner seem to use English more frcquently than those without 

individual responsibility working in triads. This implies that group structure and task 

structure have an impact on interaction. 

According to correlations calculated betwecn means on the pretest and posttest for 

this scale. this was the only construct in which participants in both treatment groups had a 

shift in perceptions. Given the importance of interaction and negotiation to language 

acquisition as noted in the literature. the situations in the treatment environments seem 

less than optimal. Even interacting with the teacher "almost always" may not be optimal 

for language learning if with the teacher they are answering yes/no questions rather than 

negotiating or receiving additional information. Interacting with the computer, as noted in 

Chapter 2. does not involve negotiation. so while learners may be using English more 
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frequently, they are not doing so in ways found in the literature to be conducive to 

language acquisition. Even though in this instance they are speaking English with a 

native speaker, they may not be learning as much as they would by negotiating meaning 

in English with non-native-speaker classmates. In coming to conclusions about the value 

of interaction in language learning environments, further research must examine a variety 

of tasks and what learners actually do in groups, i.e. who speaks, how much, to whom, in 

what language, and what kind of utterances they are making. The next iteration of this 

study must look at the kinds of interaction occurring in both the initial and intervention 

environments. 

Audience 

No hypotheses were proposed for the Audience construct, although the model 

MDS map suggests that the frequency of interaction should be related to the frequency of 

authentic audience (this would mean that learners talk more and more often in English to 

those whom they perceive to be sources of learning English and/or interested parties). 

This was not found. 

The participants perceived that, in their pretest environments, the audience was 

authentic only sometimes, and the Audience construct was central to all of the MDS 

maps. The maps seem to indicate that the frequency of other variables increases as this 

one does; if this is so, providing a context in which learners frequently expect to learn 

from other learners and the "teacher" (whether computer, human, or something else), and 

in which learners perceive that they are interacting with others on authentic topics, is 

essential to fOlming an optimal language learning environment. 

This is what seemed to be happening in the posttest environments. Working in a 

group or leamer-centered environment may have contributed changes in learners' 

perceptions of what constitutes an authentic audience. The significant MANGV A result 

for time, which indicates learners in both treatment groups perceived that the audience 
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was more authentic (a better source of English and more interested) after the intervention, 

may be important in that all participants were working in labs with or in the presence of 

fellow learners rather than in a teacher-fronted context as in the initial classroom. This 

implies that, in these environments, participants perceived that interacting with a learner 

audience helps them learn English and that their partners are more interested in what they 

say than in the daily classroom context. 

In the treatment environments, to reiterate, learners perceived that they can learn 

English from other learners, although they believe that the teacher is more frequently a 

good source of English. As noted in Chapter 2, it is believed to be the amount of 

interaction with any source that supports language acquisition. Because learners in all 

environments seem to interact with other learners more frequently than with the teacher 

(Le., they noted more help from other learners and more frequent interaction with 

classmates), learners must increase the frequency with which they perceive other 

learners as an authentic audience. To do so, they must understand that other learners 

possess knowledge that they do not (and vice versa), whether grammar or content 

knowledge, the pronunciation or spelling of a certain word, the construction of a 

sentence, or the method for constructing a recipe. They must also understand that 

individual learners can receive more infOImation from their peers over time than from the 

teacher. If learners consider their classmates as good sources of English in addition to the 

teacher, they may also perceive the opportunity for much more exposure/production and 

the need to interact more frequently with their peers. In the posttest data, it appears that 

participants did begin to understand this, and therefore in this way the treatment 

environments are closer to the ideal language environment than the initial classroom 

environment is. It seems, however, that there is still quite a way to go toward the 

optimal language leaming environment for this construct. 

Task 
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It was hypothesized that the cooperative treatment group would perceive a 

significantly greater frequency of authentic task after the intervention than the traditional 

group, and that task and interaction would be related. These hypotheses were rejected. 

Task was theorized, based on the literature reviewed for this study, to be the most 

important of the eight constructs in that it has an impact on all of the other constructs and 

is under the control of the teacher. In this study, as noted above, audience assumed a 

more central role. In this study it was found that although the task may be controlled by 

the teacher, perceptions of the task and the way in which the task is carried out are not 

necessarily under the teacher's control. 

The finding of no main effect by treatment for the Task scale but a main effect 

for time is interesting because the language and concepts that the groups were exposed to 

were very different; the traditional group worked on a grammar drill while the 

cooperative group made decisions about American culture and customs. One explanation 

is that all participants perceived themselves as learning a greater amount and more useful 

English at their tasks because they had more opportunities during the intervention to deal 

with either new cultural concepts or important grammatical ones. High interest for 

something new (a halo effect) such as the use of the computers and a continuing belief in 

the importance of whatever English they are exposed to could also account for the change 

over time. All of these interpretations help to explain the findings. 

This latter is an important issue; in general, participants in both treatment groups 

on the pretest and posuest perceived that the English that they learn in class is almost 

always important. It is unclear from this item, however, whether the English that 

participants learn anywhere is important or if the specific English that they learn in the 

classroom (the content and/or grammatical forms) is always important. Although 

perceiving English as important seems necessary as a basic motivator (Spolsky, 1987), it 

did not prompt learners to use English almost always in their classes or to ask questions 
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almost always when things are not understood. This reinforces Spolsky's (1987) 

contention that motivation is a necessary but not sufficient condition for language 

acquisition. In future studies of this type, more specifically worded questions and an 

extended intervention time line may help clatify the issue about what kind of English is 

important and whether the intervention itself accounts for the perception of high interest 

on the part of the learners. 

The MDS map for the traditional treatment suggests that the constructs Task, 

Help, Audience, and Cognition are related; that is, as the frequency of one increases, so 

does the frequency of the others. These constlUcts might be related in a pattern such as 

the following: Tasks help participants learn important English, which is more interesting 

when there is appropriate feedback and enough time to complete the work, and the more 

interesting and important it is, the more learners pay attention and try to do their best. If 

this is the case, this seems to be optimal because the basis for the perception of the other 

constlUcts is Task, which the teacher controls. Ironically, this pattern was expected for 

the cooperative treatment and not for the traditional treatment. Because the MDS maps do 

not enable one to assign causal connections, one can only theorize reasons why task 

seems to be a central variable in the u"aditional treatment map and a relative outlier in the 

cooperative one. One hint is the anecdotal comment that the culture task was like a game, 

and so while it may be interesting to the pUlticipants, perhaps it did not require 

participants to pay more altention or cause participants to perceive that their audience 

were commensurably more authentic. Therefore, while the frequency of interest in and 

perceived impOltance of task may increase from the pretest to the posttest, it does not 

increase in relation to any of the other variables on the map of the cooperative treatment. 

Much of the evidence points to the idea that working with grammar is perceived 

by learners as an authentic task, although the literature reviewed in Chapter 2 claims that 

grammar activities, particularly in the dIill-and-practice format employed in the 
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traditional intervention, are not authentic because learners do not gain fluency as a result 

of their use. There are several reasons to reexamine this claim: First, because there is no 

concrete evidence as to how learners become fluent and how they process language, the 

contributions of dlills and other repetitive exercises to language acquisition cannot be 

determined. In addition, learners need to use grammar every day, often perceive it as the 

the foundation of the language. Given their flight of making mistakes (noted in the 

analysis of the Atmosphere construct), grammar may be the most authentic task content 

for these learners, regardless of the task structure. 

Sources 

It was hypothesized that the cooperative intervention participants would perceive 

a greater frequency of opportunities for exposure and production as a result of the 

intervention. This hypothesis was supported. It was also suggested that Sources, in an 

optimal environment, would be related to Task. This was not found. 

The greater absolute frequency of opportunities for production and exposure 

perceived by the traditional group may be due to the fact that each participant in the 

cooperative intervention had an essential individual subtask equivalent to the individual 

task in the traditional intervention, rather than truly being involved in every subtask and 

thereby gaining exposure to all of the sources used. In other words, because in the 

cooperative treatment each learner was given a different task and could have been 

preempted by group members even from exposure to the computer, the cooperative group 

members perceived that they had fewer opportunities to participate than were expected. 

This is confirmed by the posttest item analysis; the analysis shows that participants in the 

cooperative treatment perceived more sources but less opportunities to actually take part 

in the use of those sources, whereas those in the traditional treatment perceived more 

opportunities to do something but less sources to use during the activity. 
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On the other hand. the significant main effect for treatment could indicate that the 

cooperative treatment group members perceived that there were opportunities for 

exposure and production. but the data discussed above implies that they could not or did 

not take these opportunities. Data on whether and why learners take the opportunities 

offered to them would add to this analysis. 

Although the results of the MANOVA were expected. one of the scale items 

needs to be reexamined. Participants responded to this item that approximately 70% of 

class time was spent doing different activities. It is unclear how many different activities 

occurred during a single class. or whether the different activities that participants 

perceived occurred from day to day. In addition. it is unclear what participants consider a 

"different activity"; it could be one in which the content is different than the previous 

activity. or one with the same content in a different structure. Because these questions 

were derived from SLNESL research. this points out a gap in the literature. Research 

does not address whether it is optimal to have different activities "almost always," or 

how much structure (repetition) adult learners need. According to Lowman (1984), the 

'control that adult learners seek in the classroom environment might be undermined by a 

teacher who is "unpredictable"; unfortunately. "unpredictable" is not quantified. There is 

no literature which specifically addresses this topic in ESL; however, research in other 

areas such as leadership style and attitudes (see Lowman for a discussion) indicates that 

inconsistency creates undue stress, which has been found in the SLA literature to inhibit 

learning. In future longitudinal studies linking the environment model to achievement. the 

question of how much variety is useful must be addressed. One way to address this would 

be to refOlmulate questions in the survey instrument better measure this construct. 

&In 

No differences were expected between treatments on the Help scale, and none 

were found for u·eatment or time. It appears that after the intervention. participants in 
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general perceived that during the interventions they received an adequate amount of time 

and adequate feedback often. 

The questionnaire items did not differentiate between sources of help. Although 

this prevented the false dichotomy that was present for the Interaction scale, it also 

prevented a direct measure of who was helping. Anecdotal comments and indirect 

interpretation of the results indicate that learners help each other more than the teacher 

helps them individually. This is logical, given the number of learners in each class and 

the self-help nature of the treatment tasks. A more precise measure of the frequency of 

feedback by helper group may shed more light on interaction in the classroom. 

Participants noted in anecdotal comments that the optimal environment may 

include a specific number of learners so that each can get the amount of help needed. Of 

course, in practice it is not useful for a theory to set specific parameters for class size; this 

underscores the proposition made above that learners must perceive that classmates, who 

in fact seem to help them often, are good sources of feedback and other help. 

Atmosphere 

Atmosphere was expected to relate to Interaction and Control in the optimal 

environment. It was not related to these other constructs in either of the posttest 

environments. In addition, no differences were hypothesized between treatment groups on 

the perceived frequency of comfort, and none were found. No differences over time were 

found. 

Results indicated that participants' perceptions of which item occurred with 

greatest frequency in the environment changed from teacher friendliness to comfort with 

others. This is logical, as the "computer" as teacher would not be expected to be 

perceived by learners as friendly in the manner of a human teacher. This is also 

important. The perception of a fliendly teacher seems to affect the atmosphere of the 

class; however, because leamers interact more with other learners than with the teacher, 
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feeling comfort while interacting with others may have a bigger impact on achievement. 

Future research should be conducted that is focused on this issue. 

Oddly, participants' perceptions of the relatively high frequency of the two items 

noted directly above (teacher friendliness and comfort working with others almost 

always) seem to contradict their perceptions of the other two items in the scale (being 

nervous and being afraid to make mistakes ). This indicates that something other than 

teacher personality or comfort may underlie production stress in this environment. 

Working alone or in small groups without a grade or other evaluation rather than in a 

teacher-fronted context should have led learners to experience less evaluation 

apprehension (see Myers, 1987, for a discussion of the research on this and related 

issues). This does not seem to be the case, as learners still perceived apprehension in the 

treatment environments as frequently as they did in the initial environment. It is unclear 

what the basis is for this apprehension. It could simply be the fact of being in a new 

situation, perhaps with other learners with whom they do not usually interact It could be 

that a number of the participants are characteristically socially anxious. Alternatively, 

using Myers' (1987) arguments, because the participants in the treatments worked directly 

with other group members, they may in fact have felt pressured (an audience effect). The 

data collected for this study do not allow for a more specific interpretation; this is an 

interesting issue for future research. 

The literature does not indicate how much stress is useful for language learning, 

only that too much is not. On one hand, if learners interact but are afraid to make 

mistakes, and therefore think more about their production, some anxiety seems useful. 

This pressure might lead to better perfOimance and higher levels of cognition. On the 

other hand, if the reason that learners do not interact 35% of the time and interact in 

English less than 50% of the time is because they are afraid, this is inhibitive. There is an 

obvious need to study this relationship further; these results give some direction for 
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question fonnation on this issue. More specific open-ended questions which complement 

the numerical data would assist in interpreting the results. 

In the posttest maps, Atmosphere was an outlier; in other words, the frequency 

with which participants perceived comfort in the environment was not closely related to 

the frequency with which the participants perceived any of the other constructs. As noted 

above, more specific information on both this and the Control construct could assist in 

interpreting this relationship. 

Control 

It was hypothesized that there would be no significant differences on the Control 

scale between the treatment groups after the intervention. This was proposed not because 

no differences in the construct were expected between treatments, but because the 

variation in responses to the scale's items was expected to minimize these differences. 

The hypothesis was supported, but the underlying assumption was not. It was also 

suggested that Control would be related to Atmosphere on the posttest MDS maps, but no 

relationship was found. Participants did perceive a significant increase in the frequency of 

control over time; thus, it appears that participants gained control in the interventions 

generally, although not more in one than in the other. 

As for the Sources construct, the results for the scale measuring the control 

construct suggest that there may he a gap in the literature. Participants perceived that their 

opinions often had an impact on the classroom, regardless of their perception that they 

did not help make decisions about content, activities, or whether to work in groups. This 

finding does not support suggestions in the literature that learners need control over 

content or activities. Learners' perception of control may be due to the opportunity for 

each learner to complete a useful task and to receive individual or small-group feedback 

when desired, to make decisions continuously, and to work at his/her own pace; this is a 

change from the teacher-fronted classroom for all the learners. In addition, data from the 
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other scales indicates that learners control their environment in other ways. Learners in 

these treatments may perceive that they are in control and are exerting their opinion, for 

example, by choosing when, how, and in which language to interact A different measure 

of control which taps these concepts (which seem evident in the environment) should be 

included in the survey instlUment for a more accurate analysis of learner control. 

Cognition 

It was expected that Cognition would be located near Task in the cooperative 

treatment map, indicating that the relationship between the frequency of authentic task 

and the frequency with which participants were cognitively engaged would be strong. 

This was not found. At the same time, it was hypothesized that the cooperative group 

participants would perceive a significantly greater frequency of Cognition than the 

traditional group due to the apparent disparity in the interest level of the tasks. This 

hypothesis was rejected. Cognition, instead, was found to covary with "previous 

computer use," indicating that participants with previous computer use perceived higher 

frequencies of Cognition. 

This finding could also explain the layout of the MDS maps. According to the 

MDS map for the pretest and for the cooperative treatment posttest, the frequency of 

Cognition was not related to the frequency of task; however, in the map for the traditional 

treatment, it was. In other words, leamers in the cooperative treatment were paying 

attention and trying their best 75-80% of the time, but this effort was evidently unrelated 

to their perception of task interest. What, then, made them pay attention? The significant 

covariate, not included in the maps for reasons noted in Chapter 3, indicates that learners 

paid attention more frequently when they had previous computer use. Almost 70% of the 

treatment one cooperative group had previous computer use. In data collected to explain 

the demographics of the participants, learners reported that those who had previous 

computer use had used the computer for writing, a completely different activity than the 
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task during the intervention. However, these participants had some knowledge of 

computers, and were therefore possibly more interested or more able to use them and so 

paid more attention. Those participants without previous computer use may have been 

less interested in the computer because they either had no previous knowledge or opinion 

about using this type of technology. These learners may have been unsure of what to do 

and less able or less interested than if they were in the classroom with a human teacher. 

Previous computer use did not covary with any of the other variables, indicating that 

computers were a source of interest or non-interest but not a factor in participants' 

perceptions of comfort in the environment or lack of control as might be expected from 

learners who had no previous use. 

Conclusions 

Presented below are the conclusions reached for each research question, followed 

by practical and research implications. Investigating the research questions that are the 

focus of this study has given rise to a number of related issues and conclusions. 

How do adult community college ESL learners perceive their classroom environments? 

The participants in this study perceived the factors under discussion to occur in their 

initial classroom environments on the average" sometimes" or "usually." More 

specifically, participants perceived that the environment was sometimes or rarely under 

their control. Opportunities for interaction, to negotiate with an authentic audience, and a 

comfOltable atmosphere occurred sometimes or usually. as did an authentic task. 

exposure to diverse sources and opportunities for production. opportunities to formulate 

ideas. and intentional cognition. Authentic audience was the central feature of the initial 

classroom environment. Participants pointed out in anecdotal comments that there were 

areas in which their environment could be improved. but noted that. overall. their 

learning environments were satisfactory. 
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When compllfer technology is added to support a "traditional" environment or to create a 

"cooperative" environment, how do the learners perceive these new environments? 

In this study, participants perceived the intervention environments in many 

expected and some unexpected ways. They perceived the computer-supported 

environments to be different than the classroom environment in that the constructs 

occurred more frequently in the computer-supported environment, and, in six out of eight 

factors, significantly so. The cooperative group perceived more opportunities for 

exposure/production in general, but learners in the traditional treatment in which each 

learner did his/her own work perceived a significant increase in interaction in English; 

this was unexpected due to the few resources that they could access and to an expected 

lack of interaction with others. This points out an area within the construction of 

cooperative activities that wall'ants attention. Even in the absence of a teacher, or with the 

computer as teacher, participants in both treatment groups perceived that they were 

receiving feedback and participating in interaction in English more so than in the initial 

classroom. Pmticipants perceived themselves as learning more, and more useful, English 

in both intervention environments. These environments, more than anything else, seem 

to have had an impact because the computers allowed the classroom to be 

"individualized" (or to promote "individually appropriate instruction" ) in a way that is 

difficult, if not impossible, without the technology. 

To what extent and how do the patterns of perceptions and the relationships between 

variables change from the initial to the intervention environment? 

The relationships of the variables changed in interesting ways, according to the 

systemic analysis. The greatest change was in the factors that learners perceived to be 

central to these environments; although authentic audience remained a central variable in 

all contexts, the traditional treatment map related Task, Help, and Cognition to this 

construct. More surplising are the relationships that did not change; Interaction remained 
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an outlier in both posttest maps, as did Atmosphere and Control. Important to this 

analysis is the indication that many of the changes that the engineering of the 

environments was supposed to have wrought did appear, and also that some did not or 

appeared in unexpected ways. 

In this study, class time, whether morning or evening, did not have a significant impact 

on participants' perceptions in any of the environments. Previous computer use did have 

an effect on cognition, but no other covariates were significant These conclusions are 

not definitive; the participants in this study, while diverse according to several of the 

variables, were not present in sufficient numbers to examine other variables, such as first 

language/culture, that may have an impact on perceptions. 

Implications for Practice 

This section presents practical implications of the results of this study. Because 

this is an exploratory study of a specific learner population, caution should be used when 

generalizing the findings to other settings. 

This study has shown that learners do perceive differences in their environments, 

and the differences they perceive are in part those that they are expected to perceive. 

More imp0l1ant, although learners do sometimes change perceptions in keeping with 

expectations, it is often only in examining the environments in retrospect that these 

changes seem logical. This indicates several things: 1) There may be important 

differences between environments that seem at first examination to be similar, and 

environments that seem very different to observers may not be significantly so to the 

participants in those environments; 2) It is important for teachers to be aware of learners' 

perceptions to help them make appropriate choices and to design environments that fit 

their learners. Awareness includes acknowledging that the environment is a system and 

not a number of discrete vUliables, and that, therefore, one seemingly small change in the 

classroom environment can have unforeseen impacts. It is also important for language 
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educators to realize that learners may consider, regardless of what current methodologies 

dictate, that grammar is authentic content for a language course, and that intentional 

cognition is not always based on how interesting the task is. This claim is made with a 

caveat; in this study, learners coming to the culture treatment from grammar-based 

classrooms may not have understood the pedagogical value of the culture task and were 

therefore inclined to treat the task as a diversion or some form of entertainment. 

According to the findings of this study, ESL learners, in classrooms where they 

interact frequently with other learners. must be assisted in recognizing that other learners 

are knowledgeable sources of English. Many Cooperative Education techniques are 

already designed to create and utilize learner expertise; these techniques can serve as 

initial guidelines. 

The advocation of cooperative education techniques is made with caution; the 

results of this study indicate that process losses caused in learner gOroups are of great 

concern. It seems clear that it is not enough to give each learner in a group a subtask and 

expect learners to cooperate to achieve a specific outcome; for maximum exposure and 

language use, the task should be constructed so that each learner needs to interact with all 

the resources available to the group and is responsible for a portion of the outcome. 

It should also be noted that giving control to learners may be as simple as 

providing enough time for learners to complete their work, as complex as weighing a 

number of control vmiables, or as interesting as letting learners establish their own 

methods and levels of control by recognizing and encouraging it when appropriate. 

The findings of this study also indicate that learners pay more attention during a 

computer-assisted task when they are familiar with the technology. This indicates that 

time is well-spent familializing learners with the computers before undertaking computer

supported tasks. 
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Finally, the main effects for time for six of the constructs, along with learner 

anecdotal comments and lab notes from facilitators, indicate that the computer-supported 

interventions made a difference in how learners perceived their learning environments. 

Anecdotal comments and lab notes suggest that learners were engaged and motivated 

during the intervention. In addition, when compared to learner perceptions of their initial 

classroom environments, learners perceived that they interacted more frequently, had a 

more authentic audience and task, had more opportunities for exposure and production, 

were in more control and paid more attention. Although the absolute differences were not 

great and a limited sample was used, these results may have important implications for 

language acquisition. 

Implications for Future Research 

This study was based on the premise that the study of computer-supported 

learning environments is a step toward developing a theory of computer-assisted 

language learning. However, the computer as an entity did not have a major impact on the 

outcomes of this study, as it should not if it is integrated into the environment as the 

theory suggests; it is the model constructs which computer use can affect which play an 

integral part in the outcomes. Rather than searching for a separate theory of CALL, 

therefore, perhaps it is more appropIiate to consider as a goal the development of a cogent 

theory of second language acquisition that includes theories of technology-supported 

language learning environments and learner perceptions of these environments. This is 

the issue for future research, and can be addressed with the model of the current study as 

a basis. 

Future tests of the "environment package" model should take into consideration 

the findings of this exploratory study. The unexpected findings indicate that the treatment 

environments were not perceived as they were expected to be, and that neither of the 

environments, although not constructed to be, was optimal for any construct or for the 
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relationships among constructs. This indicates that gaps and apparent contradictions in 

the literature concerning the eight environmental constructs must be addressed and that 

improvements and corrections must be made that take into consideration the flaws in this 

study. Such improvements include making changes in the survey instrument, developing 

more appropriate treatment environments, making the underlying theory more sensitive 

to boundary conditions, and adding more data collection to future studies. These issues 

are addressed below. 

The current study indicates that several changes would enhance the use of the 

survey instrument. Some of these changes are technical, some theoretical. First, it is 

necessary to clear up the dichotomy between the frequency of interaction with the teacher 

and frequency of interaction with other learners. An overall score of how often learners 

are interacting and what portion of the interaction is in English (or in another language) 

fits the underlying theory. Second, specific questions can be asked about what features of 

the English learners are exposed to in class are important. Third, questions can be edited 

to query learners about why they do or do not take opportunities presented to them. In 

addition, leamers can be asked about how much consistency they require (how often 

different activities are desirable). Furthermore, different questions about how learners 

exert control and in what ways their opinion impacts what happens in the classroom 

might make it easier to interpret the questionnaire responses. 

There are also questions which need to be answered more clearly before further 

use is made of the survey instrument include the following: 1) What does 65% of the time 

mean? Is it the total time that learners perceive a variable, or it is something else?; 2) 

What accounts for the relatively large standard deviations (>1) on some of the items - are 

they an artifact of the environment, the instrument, or learner characteristics? 

The current study also indicates that qualitative and quantitative measures of 

interaction, over an extended intervention period, are a necessary supplement to the 
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questionnaire data. By using a reliable instrument and collecting extensive date on the 

initial classroom environments before any intervention (i.e., nature of tasks and 

interaction, use of small groups, amount and type of teacher control), valuable 

information will be added to this type of study. 

No achievement measures were-administered for this study. Haertel, et al (1979) 

notes that "even if constructive perceptions of the social environment are considered 

worthy ends in their own right, it is important to determine if they are positively 

associated with learning gains and outcomes" (p.2). Future studies with longer 

interventions may include achievement as a variable, linking it both to the patterns of 

changes and the changes in patterns in the data; however, the definition and measurement 

of language competence (achievement) is another area which requires investigation. 

Language learning environments are complex, particularly when partnered with 

learners who span the range in personal traits and characll!ristics. There is obviously a 

great deal of research to be conducted before the relationships between these variables 

are understood. Investigations along these lines should include taxonomies of types of 

ESL classroom environments at different levels with different populations. Within these 

environments, areas of investigation should include such variables as how mindful 

learners are; what type of interaction occurs and why; how individual differences relate to 

group process vmiables such as conversational dominance, leadership, task division, 

freeriding, and participation patterns; and the causal pathways among related variables. 

Employing both the analytic and systemic approaches in this research is a useful 

mechanism for gaining a holistic view of language learning environments. In this study, 

these approaches complemented each other; the use of both of these perspectives allowed 

for more precise interpretations of the findings by uncovering hidden patterns and by 

supporting the results of each other. In addition, contradictions among the MDS maps, 

MANDV A results, and anecdotes raised questions that might have been overlooked if 
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only one of these perspectives had been employed. In future studies in this area, 

researchers should consider applying these complementary approaches. 
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APPENDIX A = Language Environment Survey Constructs 

t:::onstruct Question Numbers 

Interaction 1,9,17,25,33 

Audience 2,10,18,26,34 

Task 3, II, 19,27 

Sources 4,12,20,28 

Help 5,13,21,29 

Atmosphere 6,14,22,30 

Control 7,15,23,31 

Cognition 8,16,24,32 



APPENDIX B = Language Environment Survey 

Language Environment Survey 
Cover page 

Srudentnrume ______________________________________ ___ 

Nativecountry ______________________________________ _ 

Grade levl!l completed in native country __________________ _ 

Current ESL class level. __________________________________ _ 

Agc ____________________________________________ __ 

Mrueor remrue? ______________________________________ ___ 

Have you ever used a computer? YES NO 
If yes, for what? ____________________________________ _ 
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This questionnaire contains statements about things which mayor may not happen in your classroom. Please 
answer each question by drawing a circle around one answer for each statement. Draw a circle around 

the number 1 if it happens AUfOST NEVER (0 - 20% of the time) 
the number 2 if it happens SELDOM (20 - 40% of the time) 
the number 3 if it happens SOMETIMES (40 - 60% of the time) 
the number 4 if it happens OFTEN (60 - 80% of the time) 
the number 5 if it happens AUfOST ALWAYS (80 - 100% of the time) 

Be sure to give one answer for each statement. There are no wrong or right answers. There will not be a grade 
for this survey, and your answers will not be shown to your teacher. 

I. I use English with my classmates during the class. 
2. I learn English when I answer the teacher's questions. 
3. The activities I do in class help me to learn English. 
4. In class I learn English from many different sources 

example, books, movies, visitors, etc). 
(for 

5. In class I receive the information I need to help me speak and 
write English (for example, information about 
pronunciation, ways to give a speech, spelling, American 
styles of writing, grammar, etc). 

§. I am nervous about answering questions aloud in class. 
7. I help to decide which activities to do in clas<i. 
8. I pay attention in class. 

9. In class I speak with the teacher. 
10. I learn English when I work with my classmates. 
II. The English I learn in this class is important to my life. 
12. We do different kinds of activities in class. 

13. The teacher or my classmates help me when I need help. 
14. I feel comfortable working with my classmates and teacher. 
15. I decide whether I work in groups or alone in the class. 
16. I think carefully about the things I do in class. 

Almost Seldom Some- Often 
Never 

1 
1 
1 

2 
2 
2 
2 

2 

2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

times 
3 
3 
3 
3 

3 

3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

4 
4 
4 
4 

4 

4 
4 
4 

4 
4 
4 
4 

4 
4 
4 
4 

Almost 
Always 

5 
5 
5 
5 

5 

5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 
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Almost Seldom Some- Often Almost 
Never times Always 

17_ When my classmates and I do exercises together, we give 1 2 3 4 5 
answers and we discuss why the answers are right or 
wrong. 

18. I talk with my classmates about things that are important to us. 2 3 4 5 
19. The activities we do are interesting to me. 2 3 4 5 
20. During class activities we listen, speak, read, and write. 2 3 4 5 

21. I know how well I am doing in the class. 2 3 4 5 
22. My teacher is friendly. 2 3 4 5 
23. My opinion is important to what happens in the class. 2 3 4 5 
24. I ask questions when I don't understand something. 2 3 4 5 

~. I work alone in the class. 2 3 4 5 
26. My classmates are interested in what I say in class. 2 3 4 5 
27. The way that we practice English in class is the same way that 2 3 4 5 

we need to use it outside of class. . 
28. I use English in many ways in this class (for example, to 2 3 4 5 

express my opinion, to write, to discuss important issues, 
etc). 

29. I have enough time to think about the things I do in the class. 2 3 4 5 
30. I am afraid to make mistakes in the class. 2 3 4 5 
31. I help to decide what I will study in the class (1 help to choose 2 3 4 5 

the topics or the content). 
32. I try to do my best in class. 2 3 4 5 

33. When I talk to the teacher, we speak in English. 2 3 4 5 
34. The teacher is interested in what I say in class. 2 3 4 5 

Other comments about the class: 
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Table 1a. Participant characteristics! Age 

Age Frequency Percent 

16-19 10 12 

20-24 34 41 

25-30 17 21 

31-39 9 11 

40-50 12 15 



134 

Table lb. Participant charactelisticsl Country of origin 

Country Frequency Percent (rounded) 

Mexico 52 63 

Vietnam 6 7 

Columbia 2 2 

Korea 3 4 

Argentina I I 

Taiwan 3 4 

Nicaragua I I 

Switzerland 2 2 

Sudan I I 

Venezuela I I 

Japan I I 

China 2 2 

Peru 2 2 

Panama I 

EI Salvador I I 

Yugoslavia 

Laos 2 2 



Table lc. Participant characteristics! Previous computer use 

Computer Use 

Yes 

No 

Frequency 

50 

32 

Percent 

61 

39 
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Table Id. Participant characteristics! Education 

Education (years) Frequency Percent (rounded) 

4 1 

6 6 7 

7 1 1 

8 1 1 

9 4 4 

10 5 6 

11 3 3 

12 33 40 

13 7 9 

14 2 2 

15 4 4 

16 13 16 

17 2 2 



Table Ie. Participant characteristics! Gent1er 

Gender 

Male 

Female 

Frequency 

34 

48 

Percent 

41 

59 
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