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Abstract 

Grounded in sociocultural models of learning, this study explores structures for 

participation and types of interaction that occur during the performance of technology-

assisted tasks in a science classroom to detail some of the opportunities for learning 

made available to English learners (ELs) and some practices that might constitute 

effective instruction within such a context. In particular, this study explores how ELs 

use language to socialize and how they are socialized to use language during 

technology-assisted tasks in a science classroom within a given participant structure. 

Findings show that five different participant structures were used during 

technology-assisted tasks, all of which required ELs to understand and use varied 

interaction patterns; different levels of authority and responsibilities were given to 

interlocutors in each structure. As different participant structures employed different 

interactional patterns and practices, learners behaved according to differing norms 

expected by each participant structure. Findings showed that members of the class 

shared the rules regarding the initiation of interactions and open topics, as well as 

allowing time to listen and follow the cue of teachers or technology. In this sense, the 

class functioned as a community of practice (Lave & Wenger, 1991). Each participant 

structure appeared to contribute to the variety of the interaction types, as well as to 

kinds of subsequent learning and socialization of ELs, providing divergent levels of 

transparency, legitimacy, and peripherality to ELs. The integration of technology 

unfolded differently across participant structures and has implications for ELs’ 

academic language learning opportunities. 
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Chapter One 

Background and Rationale 

The number of English learners (ELs) continues to grow, with almost 5.3 

million students enrolled in U.S. public schools (pre-K to 12th grade) (Batalova, Jeanne, 

& McHugh, 2010). Accordingly, an increasing number of K-12 content-area teachers 

are instructing English learners despite a lack of training in the pedagogies for teaching 

content across proficiency levels. While most of ELs become conversationally fluent 

within a year or two, they still grapple with the challenges of using academic language 

and achieving academic success (Cummins, 1981; Klesmer, 1994). The academic 

achievement gap between ELs and non-ELs has persisted in various subjects and even 

grown wider in some subjects. For example, according to a report by the National 

Center for Education Statistics (2011), the largest achievement gaps between ELs and 

non-ELs occurred in science across fourth and eighth grade levels on the assessments 

that indicated a need for test accommodations for ELs. Among the various factors that 

inhibit ELs from bridging the achievement gap, the acquisition of academic language 

takes prominence. Researchers have suggested that such difficulties may not wholly 

stem from the cognitive demands involved with the subject matter, but rather from the 

presence of unfamiliar features of academic language, which may impede ELs from 

applying reason or presenting their knowledge (Christie, 1999). By needing to 

simultaneously master both scientific content and disciplinary language, ELs must face 

additional burdens while still in the process of learning English. They must acquire the 

academic knowledge as well as literacy and language skills necessary for successful 

mastery of the content areas. 
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For academic success, learners need to acquire a distinct type of English used in 

classrooms, referred to as academic language – the knowledge of complex vocabulary, 

syntax, and genres that constitute academic literacy (Cummins, 1988; Hamayan & 

Perlman, 1990). Academic language is different from the everyday language used 

outside of school. Its structure is more complex, more abstract, the vocabulary more 

content-specific, with discourse patterns that students do not often encounter outside the 

classroom. The transition to school-based literacies is not an easy task for any student. 

However, for students whose home- or community-based literacy practices differ from 

those used at their schools, the challenge to learning school-based literacy can be 

greater when compared to those students who have learned such literacy practices at 

home long before entering formal education. Given these challenges, it is important to 

create learning environments that help ELs to develop academic literacy. This study 

explores the kinds of interactions that ELs are engaged in and how these social 

interactions provide a context for the development of their academic literacy. In 

particular, this study focuses on interactions that occur during technology-assisted tasks 

in mainstream, science classes.  

Overview of Approaches to Academic Language 

Language used in schooling has specialized features, distinguishing it from the 

language of our everyday lives. Various terms including “academic language,” 

“language of schooling,” and “scientific language” are used for the types of language 

demanded by formal and academic contexts. The notion of academic language emerged 

from research in the 1970s that brought attention to the challenges of children learning 

at school (e.g., Oller, 1979; Skutnabb-Kangas & Toukomaa, 1976), including the way 
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that language expectations differed between schools and ELs’ home and native 

language community (e.g., Heath, 1983).  

Drawing on large-scale language acquisition data from the Toronto Board of 

Education, Cummins (1981a) distinguished between social and academic language. In 

his seminal work, Cummins (1980, 1981b) characterized the language used outside of 

school as Basic Interpersonal Communication Skills (BICS) or social language and the 

languages students learn at school as Cognitive Academic Language Proficiency 

(CALP). This early work by Cummins warned against the premature exit of ELs from 

bilingual into mainstream programs on the basis of surface-level fluency in English and 

drew educators’ attention to academic literacy. However, this approach was criticized as 

presenting a dichotomous view of language acquisition and use (Wald, 1984). Taking 

the constructs out of their original discursive context was considered useless or 

inappropriate for understanding the complexities of academic language or inappropriate 

in a different dialogic context (Scarcella, 2003).  

Later, and perhaps in response to these critiques, Cummins (2000) stressed the 

simultaneous acquisition and development of both social and academic language, 

suggesting that the distinction between the two languages depends on the cognitive and 

contextual demands of the situation. He suggested creating a framework that presented 

the intersection of cognitive demand and contextual support as a way to conceptualize 

social and academic proficiencies. However, the distinctions between social and 

academic language do not suggest an exact boundary delineating the two spaces, but 

rather a continuum joining them. The features that construe social or academic 

language, describe each language in its extreme. In the extremes of context-embedded 
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communication, learners actively negotiate meaning and a wide range of interpersonal 

and situational cues support this process. On the other hand, in context-reduced 

communication, learners rely on linguistic cues to create meaning and accordingly, the 

successful interpretation of this meaning depends largely on knowledge of the language 

itself rather than a wide range of meaningful interpersonal and situational cues (e.g., 

“the sum of two x and y divided by the square of x”). Often, social language is context-

embedded and more typical of everyday conversation, whereas, academic language is 

context-reduced and closer to the language of the classroom. Further, social and 

academic language is different in that academic language often involves higher levels of 

cognition than social language. The discussion on social and academic language draws 

attention to the underlying differences between social and academic communication, as 

well as to the timelines and the challenges that ELs face in trying to catch up to their 

peers in grade-appropriate academic language proficiency and content knowledge. 

However, these basic tenets used to distinguish between social and academic 

language are contested in the field. First, social language is not completely cognitively 

undemanding, and academic language is not always cognitively demanding. Pointing 

out that this distinction is not sufficient to explain the complexities of language used in 

school settings, Bailey (2007) disagrees that there is an inherent difference between 

social language and academic language due to cognitive demand. She points out that 

social language could be more complex than it seems due to the setting and nature of 

the interactions; while, on the surface, academic language may appear more complex, 

grammatically or lexically. Bailey (2007) suggests that the differences between social 
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and academic language reside in the “relative frequency of complex grammatical 

structures, specialized vocabulary, and uncommon language functions” (p. 9).  

Moreover, no communication can exist without a context. It is true even for 

academic language. In criticizing Cummins’ dichotomy, in which it is suggested that 

academic language is “decontextualized,” Aukerman (2007) claimed that making sense 

of language always involves situating the language within its relation to previous 

experiences and the utterances of “others.” Accordingly, children learn language and 

literacy not by acquiring materials presented without a context, but rather by becoming 

“increasingly proficient at identifying, creating, and expanding linguistic contexts” (p. 

631). She contends that academic language is also a social phenomenon. Academic 

language is no less dependent on social norms or interactions than social language. For 

example, when students demonstrate their knowledge, they will need to know when 

they can initiate turns, how to address others, and so on. Thus, demonstration of 

cognitive skills relies on learners’ social competence in the kinds of interactions 

expected in school (Genish & Dyson, 1984; Johnson, 1995). Moreover, social and 

academic language are in reality much more intertwined. Given that academic language 

is inevitably social and that everyday language is cognitively demanding, the social and 

academic language distinction is problematic. 

Major criticisms of the social and academic language distinction derive from 

taking the constructs out of their original dialogical or discursive context (Scarcella, 

2003). This criticism sees language and literacy as autonomous, ignoring that language 

and literacy are social and cultural practices embedded in both historical and current 

power relations. In discussing academic language, literacy cannot be considered 



   6 

 

context-free. Language proficiency and cognitive functioning are embedded in 

particular contexts of use or discourse. For example, social practice of schooling has 

own rules regarding how interaction and language use should be arranged in a context. 

Thus, language proficiency does not involve absolute notion of expertise in using 

language regardless of contexts, but the degree to which a student can understand and 

use the specific kind of language in each context. 

Scholarly writing by Vygotsky (1978, 1987) and Wertsch (1991, 1998) 

underscores the importance of social conditions in understanding thinking and learning; 

these studies consider thinking to be reflective of a child’s character in social activities 

rather than as one’s innate characteristics (Moll, 1990). From this perspective, learning 

is not an individual process but rather a shared process mediated by cultural tools as 

students participate in routine activities in communities of practice, such as classrooms 

(Lave & Wenger, 1991). Thus, literacy practices involve the convergence of cultural 

artifacts, social values, beliefs, and normative practices. By illustrating how literacy is 

embedded in funds of knowledge, Moll supports the idea that literacy is always socially 

and culturally situated (Moll, 1994, Perez, 1998). Moll points out that literacy is “not in 

isolated bits of knowledge but in students’ growing ability to use language and literacy 

in more and broader activities” (1994, p. 202). From this perspective, literacy practices 

exist between people, rather than as a set of properties residing within individuals 

(Barton & Hamilton, 2000). Thus, the practice of schooling entails certain rules with 

respect to how communication is typically organized within that context. Thus, 

academic language proficiency refers to the extent to which an individual has access to 

and command of the oral and written academic registers of schooling. In this light, 
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academic literacy should not be conceptualized as a fixed skill, which assumes that 

there is a body of knowledge and a set of skills for academic literacy that is free from 

context.  

Academic Language from the Perspective of Systemic Functional Linguistics 

Currently, many discussions of academic language are driven by the systematic 

functional linguistics (SFL) perspective, which recognizes the importance of both form 

and use within any given context. SFL is a social semiotic theory that views language as 

a tool for making meaning in context, where the language choices reflect and construct 

the context in which we interact with others and learn (Halliday, 1978). Language use, 

from this perspective, differs across contexts and purposes. Speakers and writers choose 

from the various language options available to them and, according to the social and 

cultural contexts in which meaning is exchanged. Accordingly, the context predicts or 

suggests the language used. This view has clear implications for literacy education. 

Learners need to know the linguistic characteristics of text types and contexts and 

purpose of communication in order to be able to reproduce them appropriately to serve 

specific purposes in specific contexts.  

The notion of register is helpful to understand the relationship between language 

and context. Halliday (1978) introduced the concept of register as “a variety of language 

distinguished according to use” (p. 87), pointing out, that, “the language we speak or 

write varies according to the type of situation” (pp. 31-32), rather than varying 

according to the user only. According to Halliday, different lexical and grammatical 

features are related to the functional purposes that are set off by speakers and writers in 

situational contexts. Likewise, speakers and writers vary between the available options 
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in their lexical and grammatical choices, depending on situational contexts. As a result, 

texts produced for different purposes in different contexts have different features.  

From this perspective, it is hardly surprising that the language of schooling 

includes features not found in everyday language. Academic registers of a particular 

academic discipline, were developed to meet the demands of specific discipline in 

response to newly developing sociocultural contexts (Bazerman, 1988; Halliday, 1993). 

Each discipline employs discrete features in the language in pursuing their own 

scholarship efficiently. When students encounter a subject, they not only learn its 

concepts, but also its language. Halliday (1978) highlighted the linguistic challenges of 

a subject in his discussion of the “mathematical register.” He pointed out how students 

of mathematics in school use language for different purposes than they use it outside of 

school. Accordingly, learning the mathematical register is not just learning new words, 

but also new “styles of meaning and modes of arguments… and combining existing 

elements into new combinations” (Halliday, 1978, pp. 195-196). Thus, an academic 

register involves linguistic features that define certain types of discourse and serve 

specific functions in each discipline. It is critical for students to recognize these new 

functions of language and learn to use them as expected in each discipline. Yet, 

language features are rarely the focus of attention of students and teachers in subject 

classes. Their attention is typically on the content of the texts they learn, but not on the 

ways language is used to present that content. In addition, teachers’ expectations for 

language use in subject classes are rarely explicit. For this reason, academic language 

has been called the “hidden curriculum” of schooling (Christie, 1985, p.155).  
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Recognizing the importance of academic language in the academic success of 

ELs, studies based on SFL try to understand the challenges ELs face and to pose 

practical solutions. This perspective of language education proposes the provision of 

explicit description of various language functions to make academic language more 

transparent to learners, to help them to gain access and success in school. SFL 

perspectives suggest that, because all registers are contextualized, learners need to 

understand the structures and components of academic language in order to learn in 

classroom settings. Researchers suggest that explicit discussion of the functions and 

registers of language allow students’ conscious understanding of how language is used 

in a certain discipline. Studies using SFL have described the language forms and 

registers of schooling contexts (Fang, Schleppegrell, & Cox, 2006; Martin, 2002; 

Schleppegrell, 2004), analyzed instructional texts and illustrated key features that 

influence the quality of instruction (Unsworth, 1997, 2001), and offered tools for 

talking about grade-level texts beyond the basic literacy strategies (Lukin & Webster, 

2005; Schleppegrell, Achugar, & Oteiza, 2004; Williams, 2004, 2005). Some work has 

been done through SFL on genre. For example, the genre-based approach (Christie & 

Martin, 1997; Martin, 1993; Rothery & Stenglin, 1997) has provided accounts of how 

school writing typically is organized. Thus, the SFL perspective on academic language 

has allowed researchers and teachers to identify the specific linguistic features of 

academic language and make them visible to students.  

Despite SFL contributions, it has been justifiably criticized because the notion of 

power is neglected during the actual application of the genre-based approach in many 

studies, as studies typically have focused only on a set of rules about language uses. 
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Luke (1996) noted that the genre approach “has made more crucial omissions of 

elements which were central to Halliday and colleagues’ initial project: to build a 

sociologically theorized and politically responsible linguistics with attendant domains 

of application” (p. 334). Thus, this criticism underscores the importance of an ongoing 

conversation about how the texts are served to manifest certain ideology. Considering 

the literacy ideology, the studies of academic language could greatly benefit from 

incorporating sociocultural interactions that occur with respect to academic language in 

specific situations by people with different levels of power and authority, and thus 

different abilities to affect the literacy practices.  

Literacies and Power 

Some research focuses on classroom discourse as a representation of some area 

of social life rather than on analyzing texts as a linguistic unit or by its semantic styles, 

examining how social problems manifest in discourse. Research on classroom discourse 

has shown how language learners’ uses of language differ and may conflict with the 

forms of language expected in schools; this research has highlighted how schools work 

as discourse communities and manifest an ideology of schooling. Research has found 

that children from other cultural and linguistic backgrounds differ in their speech 

patterns from mainstream school and family (Heath, 1983; Ochs, 1982). Philip (1972) 

in her work with Native American school children found that the language practices of 

children within their community could contrast with discourse patterns used in the 

classroom. For example, the Native American classroom considers it unacceptable to 

display one’s knowledge at the expense of another who is seen to lose face. 

Accordingly, even when knowing the answer, students would not respond to a teacher’s 
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question, if some other students did not know the answer. Philip (1983) reported that 

students’ culturally rooted classroom participation structures and the differences in 

communicative conventions between Native American and Anglo-American led to 

negative evaluation by teachers and to relatively high academic failure of Warm Springs 

Native Americans in Oregon.  

In a similar vein, Heath (1983) in her seminal work with three distinctive groups 

in Appalachia, documented the ways in which children and adults vary in their practice 

of language use, demonstrating how children are socialized to use language in different 

ways because of the different ways language is valued and used in their communities. 

Heath noted that minority students’ word usage and how they make sense of contexts 

differs significantly from discursive practices used in school, which, in general, mirrors 

the discourse pattern of white, middle-and upper- class Americans.  

The paradox in academic language resides in the fact that, although schools 

expect students to use a specific form of discourse for success, such discursive 

expectations and the ideology of academic language are seldom fully explained or 

taught to students (Delpit, 1998; Heath, 1983). The academic register has been called 

the power code, something that affects one’s access to power, capital, and authority 

(Delpit, 1998). Although academic success may not always lead to economic success or 

political power (Luke, 1996), educational failure can reduce the learner’s chances to 

succeed in society (Delpit, 1998, Hasan, 1996). The ability to manage academic texts 

may affect the learning experience. Knowledge of and competence in academic 

registers empower students to access important class content, higher-level-education, 

post-school opportunities and other social goods and services (Gee, 2004). 
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Accordingly, students need to recognize the importance of academic language 

and respond to these challenges. Literacies, including academic literacy, are 

heterogeneous, shaped by interests and power relations, rather than objective 

knowledge. However, most ELs are not familiar with school language. This challenge is 

extremely relevant to ELs, given that most have linguistic, educational, and cultural 

backgrounds that vastly differ from that of the school (Delgado, Jones, & Rohani, 

2005).  

This overview discussion on academic literacy helps create a basic 

understanding of the components of academic language, how it has been conceptualized 

in the field, and the challenges learners face. It also draws our attention to the way that 

mainstream classes provide learners with opportunities to learn academic literacy and 

practices. In the next section, I will turn to a discussion of literature showing the efforts 

made in mainstream classes to develop academic literacy in ELs. 

English Learners in Content Classes 

Teachers and researchers in subject areas recognize that ELs face language 

challenges in learning the content in subjects such as science and math. As Snow and 

Uccelli (2009) point out: 

Formulating instructional approaches to academic language is necessary not 

just for achievement in the domains traditionally associated with language 

(e.g., literature study, English language arts) but also for achievement in 

math, science, and other areas where all-purpose academic language forms 

the core of content-area-specific language. Designing instruction for 

academic and discipline-specific language, however, requires having a 
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convergent view of what academic language involves, how it should be 

conceptualized, where its boundaries are, and how it might be assessed (pp. 

114-115). 

In many mainstream classrooms today, teachers use various instructional methods in 

order to convey knowledge, introduce discipline-specific vocabulary, and create mental 

models for their students, including ELs. For example, as a way to promote ELs’ 

scientific knowledge and language development, studies have suggested a variety of 

instructional approaches, such as inquiry-based science learning (Blake & Sickle, 2001; 

Cuevas, Lee, Hart, & Deaktor, 2005; Kelly & Breton, 2001; Rodriguez & Bethel, 1983; 

Rosebery, Warren, & Conant, 1992), language-based science instruction (Duran, 

Dugan, & Weffer, 1998; Lee & Fradd, 1996; Rivard & Straw, 2000), and the use of 

computer technology (Buxton, 1999; Dixon, 1995). 

However, these approaches are still limited given that few science teachers are 

trained to implement such innovative approaches (e.g., inquiry-based science learning, 

language-based science instruction); resources for these approaches are not always 

available at many schools (Buxton, Lee, & Santau, 2008). Moreover, although teachers 

may be highly skilled in the methods of science teaching, many are not trained to teach 

ELs in their classroom (Lee, Luykx, Buxton, & Shaver, 2007). Similarly, there is a lack 

of qualified bilingual teachers and ESL teachers who can provide linguistic support to 

ELs during science instruction (Echevarria, Short, & Powers, 2003). Although co-

teaching can be a solution to this problem by combining different areas of expertise 

together (Friend, 2008), the implementation of co-teaching can be far more complex in 

reality. The implementation of co-teaching is accompanied by various challenges 



   14 

 

including the complex working relationship between co-teaching partners, and the lack 

of resources, planning time, administrative support, and staff development opportunities 

(Conderman, Bresnahan, & Pedersen, 2009; Dove & Honigsfeld, 2010). Taken together, 

the studies reported in this section underscore the importance of language in mainstream 

classes in helping ELs. They also point to limited resources or support available for 

inclusive practices to accommodate the needs of diverse ELs in content classes. To date, 

however, there is the paucity of research to provide practical applications that ordinary 

teachers without special training can adopt for their classes.  

Recognizing the language demand in content classes and the importance and 

urgency to develop academic literacy in ELs, this study is particularly concerned with 

the use of technology in content classes. Nowadays, students face new types of literacy 

as technology develops and spreads throughout both school instructions and activities at 

home. It might be true that not all teachers make full use of technology, although it is 

available in varying degrees. There are numerous studies on technology-enhanced 

science learning in K-12 classrooms (e.g., Hewson & Thorley, 1989; Windschitl, 2001). 

However, research has devoted little attention to the language demands of class 

interactions involving technology. While most research focuses on the product of 

computer-assistant tasks, they neglected the kinds of practices and interactions that 

occur during the tasks. The types of practices and interactions occurring during the 

technology-assisted tasks can have a profound effect on ELs’ learning experiences and 

subsequent learning. Moreover, little attention has been paid to the use of instructional 

technology in the promotion of ELs’ academic-language and content knowledge. 

Therefore, this study focuses on the use of technology as a way to maximize the 



   15 

 

language and literacy development of ELs in subject classes. What kinds of learning 

opportunities are ordinary teachers creating by implementing technology-assisted tasks 

for developing academic literacy in ELs? How do their practices involved in 

technology-assisted tasks support or prevent such learning? How can everyday class 

interaction be used for such support? This study explores how technology shapes the 

classroom discourse and supports the academic-literacy development of ELs in a 

science class. The hope is that by gaining a better understanding of the complexity of 

literacy practices during technology-assisted tasks, educators might gain a greater 

appreciation for how literacy practices develop and contribute to learning for ELs even 

in disciplines such as Science that are not typically thought of as focused on literacy 

learning. 

Overview of Study 

This thesis contains five chapters. This first chapter has provided the 

background and rationale for this study. I reviewed different definitions of academic 

language and discussed the significance of academic language development for ELs. I 

also addressed the need for investigating the types of practices and class interactions 

that occur during technology-assisted tasks in content classes. The second chapter 

provides a review of the literature related to this study. It starts with reviewing how L2 

studies approach the use of technology for ELs. It will be followed by a review of how 

technology has been used in science classes, concluding with an overview of the 

sociocultural model of learning as the theoretical framework guiding this study. I will 

discuss the general theory of the sociocultural model of learning and then discuss 

language socialization theory and situated language learning. The third chapter 
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introduces the methodology used in this study. First, I define and explain the case study 

method and how I used it for my study, followed by descriptions of participants, 

research sites, and methods of data collection and analysis. The fourth chapter presents 

findings and discussion, beginning with findings on the five different participant 

structures and how these findings indicate that this class works as a community. Then, I 

will present findings on how learners socialize academically in the different types of 

participant structures. Chapter Five begins by returning to research questions, with a 

brief summary of findings and discussions, and addresses contributions of this study to 

existing research, providing educational and practical implications. I end up this chapter 

and the study with a discussion of study limitations and suggestions for future research. 
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Chapter Two 

Literature Review 

The Use of Technology for English Learners 

Given the common presence of computers in schools and homes, a discussion 

about whether or not to use computers in teaching is moot. Rather, we need to learn 

how to make the best use of computers to accomplish educational goals. Technology 

makes it possible to access learning materials more efficiently. It also can bring natural 

and context-rich linguistic and cultural materials to the learner. Internet and authentic 

video enables the learner to access authentic texts and perspectives in the target 

language (Weyers, 1999). The use of multimedia presentations has been shown to lead 

to stronger long-term memory of new vocabulary or learning L2 grammar (Labrie, 

2000; Nutta, 1998).  

Although the impressive amount of literature addressed the promises of 

computer-assisted language learning (e.g., Kern, 1995; Pellettieri, 2000; Smith, 2003; 

Warschauer, 1996), few studies have explored how these promises are played out in 

practice, particularly for purposes of second- and foreign-language learning. In 

particular, the way that technology is implemented in K-12 classes has received little 

attention from second-language researchers. After conducting the meta-analysis of 

studies on technology for second-language education, Zhao (2003) found that most 

studies on technology are based on studies in quasi-experimental conditions and limited 

to higher education and adult learners. Few studies have been conducted in K-12 

classrooms. Based on the findings, Zhao called for more research on the use of 

technology in K-12 classes. Despite Zhao’s (2003) report, my review of the literature 
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shows that the lack of research studies persists. I would draw attention to the lack of 

research on the use of technology for ELs’ content and language learning in mainstream 

classes. Considering the growing number of ELs in the U.S. schools and the challenges 

they face there, ELs in mainstream classes need to be researched further. Therefore, this 

study explores how computer-assisted activities provide contexts for academic language 

learning in the classroom at a mainstream, public, elementary school. In particular, this 

study focuses on the kinds of interactions and practices associated with computer-

assisted tasks and shaped by the academic socialization process of ELs, to help explain 

how interaction among teachers and learners during computer-assisted activities creates 

opportunities for developing academic literacy in practice.  

The Use of Technology for English Learners in Science Classes 

The effect of various types of educational technology in science education has 

been widely studied among science educators without focus on ELs. So far, much of the 

research has used quantitative methods and reported a positive correlation between 

computer use and K-12 mainstream student achievement in science (e.g., James & 

Lamb, 2000; Weaver, 2000). These studies suggest that using computers can promote 

the scientific thinking skills of K-12 students (Fisher, 1997), by encouraging them to 

reflect on the meaning of data and to choose appropriate forms of representation 

(Rogers, 1997), to develop positive attitudes toward science learning (Hounshell & Hill, 

1989), and to correct misconceptions of scientific phenomena (Hewson & Thorley, 

1989; Windschitl, 2001) in learners. However, these studies did not focus on ELs and 

the findings should not be assumed to apply to ELs. Moreover, it should be noted that, 

studies with positive findings on computer use, emphasize that, in order to positively 
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affect student achievement through technology, the technology must challenge learners’ 

higher-order thinking skills alongside efforts to increase the teachers’ capabilities for 

using it. In other words, just using computers or technology does not of itself create 

effective learning. Hence, it is important to uncover the ways in which technology is 

used to promote learning. This concern is more critical in understanding ELs’ language 

development; interactions during tasks that involve technology are an important space 

where language learning can occur. 

Despite increasing research on the effect of technology in science education, 

only a few studies have focused on ELs in exploring the use of technology in science 

classes. For example, Dixon (1995) investigated the potential benefits of computer 

technology for improving ELs’ science learning in quasi-experimental research with 

nine classes of eighth-grade students. Students in the experimental group participated in 

lessons using a computer program that provided the visual and dynamic representation 

of rotation and reflection, while students in the control group used textbooks and paper-

based activities to learn the same scientific concepts. Findings showed that students 

who used the computer program outperformed their counterparts. This study argues that 

the visual representation from a computer program can help learners understand 

scientific concepts better and correct misconceptions that were formed by reading texts 

only. While this study suggests the potential of computer programs in helping learners’ 

understanding of scientific concepts, it does not give much information on the way the 

experience of ELs in treatment groups benefit them. While this study reported that 

students participated in interactive discussions using computer-program activities, it 

does not give much information on the interactions that occurred in control groups. The 
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interactive nature of the discussions between learners and teachers contributed to ELs 

increased understanding, possibly just as much as the visualizations of the computer 

program. Considering the importance of interaction upon learning, a call for an 

investigation of interaction types during computer programs is in order. 

In contrast, using a qualitative analysis of learners’ engagement in computer 

modeling, Buxton (1999) examines the effect of a computer-based model in promoting 

the construction of scientific ideas in bilingual Hispanic students from a two-way 

bilingual classroom at a small, elementary school. Twenty-six students from Grade 2 

and 3 were asked to build animation to show scientific concepts using computer-based 

models and to tell their own stories that explained the relevant scientific concepts. For 

example, a student shared a story of finding a dead bird on the ground and expanded the 

experience to environments and ecosystems. Buxton (1999) found that learners over 

time came to tell science stories based on their own experiences and engaged actively in 

scientific discourse. He also suggested that the use of computer models could help 

bilingual students develop the ability to “think, act, and talk in ways that are compatible 

with the culture of school science” (p. 25). Buxton illustrated that appropriate use of 

computer software can help students express their evolving understanding of the 

practice of science. However, it is not clear if building computer models encouraged 

students to demonstrate a degree of complexity equal to or beyond what they actually 

knew. In other words, Buxton’s study did not demonstrate how the use of computer 

models helped learners to think and use language in ways that would reflect the practice 

of science and would lead to the development of knowledge and language in the new 

content. Despite these encouraging findings, these studies do not show how the use of 
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computers might benefit the language development of learners. In particular, this study 

does not show in what kinds of discourse learners were engaged and how their 

development of content knowledge and language was affected.  

Adding to evidence that supports these studies’ positive findings on the effect of 

technology use on ELs’ science learning, Ryoo (2009) found a direct link between the 

role of language and the effect of technology on ELs’ science learning. In this study, 

220 fifth-grade ELs from four, public, elementary schools received six, hour-long 

science lessons about photosynthesis and respiration in four different groups: the 

Everyday-Simulation group, the Everyday-Website group, the Hybrid-Simulation 

group, and the Hybrid-Website group. The four groups were different from the other 

groups in terms of the type of language (everyday language or the mix of everyday 

language and academic language) in which the pre-lessons were delivered and the type 

of activities (computer simulations or website) in which they participated during the 

sessions. Students in the Everyday-Language condition were taught in the day-to-day 

language needed to interact socially with other people, previous to the introduction of 

scientific language, whereas students in the Hybrid-Language condition were taught in 

both everyday language and scientific language (hybrid language). For example, the 

phrases a type of sugar or plants’ food were used in everyday language to replace the 

word, “glucose.” Students in these two different language conditions also participated in 

either the Simulation activities using a computer simulation program or the Website 

condition using a simple website as learning activities. Posttest results show that 

learners who received pre-instruction in everyday language significantly outperformed 

their counterparts taught in hybrid language. In addition, among ELs in everyday 
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language conditions, learners who used computer simulation during activities 

demonstrated an improved understanding of scientific concepts and a superior ability to 

use scientific language over ELs who used the website. This study demonstrates that 

visual representation can help learners understand scientific concepts better and might 

possibly lead to academic language development. It also indicates that integrating 

technology into science instruction can create a meaningful learning environment that 

enhances ELs’ science learning and language development. While this study draws our 

attention to the linguistic support for ELs, the experimental design differentiating the 

programs for everyday language and hybrid language is artificial. The differences 

between the two language types used in each of the two programs appear to be resulting 

from the quantity of explanations and information given at a time, rather than from the 

language itself. In other words, the Hybrid language program appeared to provide too 

much information at once or not to provide the necessary information. In reality, this 

treatment is not likely to occur in a classroom. Teachers are not likely to provide new 

information in that manner. More authentic would be to use the technology in ways that 

complement F2F classroom instruction rather than differentiating language types 

artificially. In addition, it would be more fruitful to explore how language is used in 

practice and what kinds of interactions occur among members.  

Studies on the effect of technology on ELs’ science learning demonstrated that 

the use of technology can help ELs better learn scientific concepts and possibly lead to 

further language development. However, the way the use of technology actually 

supports ELs’ academic language development has not been discovered. Despite the 

potential advantages of various technological tools for education, it is important to note 
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that the use of technological tools alone does not automatically guarantee ELs’ language 

development. The quality of scientific discourse during the interaction can differ based 

on the types of tools, materials used, types of activities, prior knowledge and experience 

of learners, group formation, and the interactions among group members. 

To understand the effect of the use technology on the development of academic 

language for ELs, it is essential to explore the kinds of discourse in which learners 

participate and the nature of the language that learners produce and receive within the 

social context. Therefore, this study investigates how the use of technology actually 

mediates class interaction, shapes class discourse, and supports the development of 

academic language for ELs.  

Theoretical Background 

This study is broadly grounded in sociocultural perspectives on language and 

learning (e.g., Lantolf, 2000; Vygotsky, 1978; Lave & Wenger, 1991). Sociocultural 

perspectives refer to diverse approaches to learning that emphasize the social and 

cultural contexts of learning (Zuengler & Cole, 2004). Sociocultural perspectives (e.g., 

Johnson, 2009) oppose conventional views of learning that suggest that learning is a 

process in which decontextualized knowledge transfers from one person to another. 

Rather, it contends that learning is a process constructed through collaboration and 

interaction by participants in a situated context (Vygotsky, 1978). The researchers of 

sociocultural perspectives explore language not as input but as a resource for 

participation in our daily activities, which is both the product and the process of 

learning (Suengler & Miller, 2006). Such perspectives informed this study’s 

epistemological positions about language learning and approach to the research 
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questions. In particular, this study is informed by Community of Practice theory which 

views learning as changing participation in situated practices (e.g., Lave & Wenger 

1991; Rogoff 1995). As this study recognizes the social nature of language learning, 

situated learning is useful frameworks for understanding the interactions that take place 

during technology-assisted tasks as ELs enter into a discourse community and gain 

expertise in their languages and contexts of language use. 

Language Socialization 

The social nature of language learning has been well investigated by second 

language theory. Second-language socialization theory is the study of “how language 

practices organize the life-span process of becoming an active, competent participant in 

one or more communities” (Ochs, 1999, p. 230). Language socialization developed in 

the 1980s drawing on a number of disciplines including linguistic anthropology, 

sociolinguistics, sociology, and cultural psychology. As a response to the lack of 

attention to the interrelation of culture and language and their roles in the process of 

socialization, language socialization theory foreground language’s role in learning and 

socialization. Although early language-socialization studies focused on primary 

language acquisition, investigating the interactions that young children are exposed to 

and expected to acquire (Schieffelin & Ochs, 1986), language socialization paradigm 

has been taken by many studies to understand language socialization through lifespan 

and in various socio-cultural, institutional, and linguistic contexts. In particular, second 

language socialization research expanded the scope of language socialization research 

by including various populations (e.g., children, adults, immigrants), settings (e.g., 

multilingual contexts, school, home and community, work place), and modality (e.g., 
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face-to-face interaction, multiple modalities). Moreover, second language socialization 

research added a new level of intricacy to language socialization theory by accounting 

for L2 learners’ prior knowledge and socialization histories in L1, conflicted identities, 

and complex trajectories and learner investment in L2 and the new community. 

Language socialization theory views language learning and human interaction as 

interdependent and inextricably linked. The perspective of this theory is based on the 

belief that discursive practices encode societal values and socialize participants to social 

and cultural values. Accordingly, learning a language is not just acquiring the 

representation of factual information that language carries. Rather, it requires “all of the 

knowledge, practices, and orientations that one needs in order to function as—and, 

crucially, to be regarded by others as—a competent member of (or participant in) a 

particular community or communities” (Garrett & Baquedano-Lopez, 2002, p. 345). 

Hence, it is important to examine how community norms and expectations with regard 

to language competence play out locally, and also, how one’s language competence is 

constructed and developed over time through this process. The focus of language-

socialization study is well presented in Duff’s (2007) definition of language 

socialization: 
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…the process by which novices or newcomers in a community or culture gain 

communicative competence, membership, and legitimacy in the group. It is a 

process that is mediated by language and whose goal is the mastery of linguistic 

conventions, pragmatics, and the adoption of appropriate identities, stances (e.g., 

epistemic or empathetic), or ideologies, and other behaviors associated with the 

target group and its normative practices (Duff, 2007, p. 310).  

From this perspective, the process of language acquisition is influenced by the process 

of becoming a competent member of a society. The process of becoming a competent 

member of society, in turn, can be realized through language by acquiring “knowledge 

of its functions, social distributions, and interpretations in and across socially-defined 

situations” (Ochs & Schieffelin, 1984, p. 277). As a result, research in language 

socialization has focused on the nature of interactions and the role these interactions 

play in the socialization process of individuals within various social contexts.  

This commitment to understanding interactions as cultural acts has 

methodological ramifications. Generally, studies of language socialization involve a 

longitudinal engagement with the community, in order to understand recurring cultural 

and linguistic patterns of interaction that constitute the socialization process (Kuilick & 

Schieffelin, 2004). Using an ethnographic approach, language socialization studies 

investigate a reoccurring activity or focal, social practice or speech event as the main 

unit of analysis. For example, a classes’ oral academic presentation or group meeting is 

often examined to understand the socialization of international and domestic graduate 

students into an academic community as they participate in such speech events (e.g., 

Morita, 2000; Vickers, 2007; Zappa-Hollman, 2007). However, the focus of the study is 
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not on the linguistic outcomes of interactions, but on the processes of socialization. 

Language socialization studies situate individuals’ utterances ethnographically in a local 

context, where speakers use language with regard to various factors, including the 

cultural, political, ideological relationship or positioning in society.  

In addition to documenting learner interaction and development in specific 

cultural contexts, language socialization studies also analyze interactions in relation to 

larger social, cultural, and historical processes. In other words, these studies also 

address how these routine activities are related to larger socio-cultural contexts and 

contribute not only to individuals’ development, but also to the reproduction and 

transformation of social, cultural, and linguistic forms and norms. For example, in a 

study of English/Hungarian, dual-language classrooms in three high schools in 

Hungary, Duff (1996) showed that traditional Hungarian formal classroom recitation 

activity, called feleles, became less frequent and was replaced by new forms of 

discourse and assessment as Hungarian society underwent the political transitions to 

democracy. 

While second-language socialization can occur in various settings, the EL’s 

classroom is one of the important social contexts in which ELs’ language socialization 

takes place. The way in which language is used by the teacher and students in the 

classroom can influence the development of ELs’ social and cognitive skills (Mehan, 

1979, 1985). Classroom studies have shown how interactions between and among 

teachers and students take place in educational contexts and contribute to language 

socialization. They showed how the teachers are socializing students by providing 

certain roles, turn-taking rules, and registers (e.g., Cazden, 1988; Wells, 1999). For 
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example, in the Japanese immersion kindergarten investigated by Kangy (1999), routine 

practices (e.g., greeting, attendance, and personal introduction) assisted learners to be 

socialized into the target discourse through formulaic speech. These studies on 

schooling also found discontinuity across home and school language and literacy 

practices, which have contributed to the perpetuation of social inequalities (e.g., Moore, 

2004). These studies have shown how practices across school and community reflect 

ideological positioning.  

These studies suggest that the challenges ELs face in a science class should not 

be investigated as solely linguistic or cognitive matters. Rather the challenges should be 

explored in both an immediate context and the relevant sociocultural and political 

contexts. However, there are few studies that investigate interactions in mainstream 

classes at the elementary level to gain an understanding of ELs’ academic socialization. 

Many classroom studies conducted from a language-socialization perspective have 

focused on secondary (e.g., Duff, 1995, 1996, 2002, 2003, 2004) or adult L2 learners 

(e.g., Duff, Wong & Early, 2000; Duff, 2007; Potts, 2005; Yim, 2005, Zappa-Hollman, 

2007).  

In particular, Willet (1995) studied how ELs learn to participate in various 

classroom activities in a first-grade, mainstream classroom, particularly focusing on 

ELs interactions with their peers and adult classroom assistants during the phonics 

seatwork. Willet showed that interactional routines with predictable language and 

discourse structures helped ELs interact, establish social bonds with one another, and 

gain identities as competent students. Willet also found that the micro-politics of class 

and gender prevented an EL boy from seeking necessary help from the other children 
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and positioned him as a problematic learner, while the EL girls were able to work 

successfully together and to construct desirable identities and social relationships. 

However, because Willet’s study focuses on interactions during phonic seatwork, it 

does not give much information on the interactions with non-EL peers or the teacher’s 

work for their socialization.  

Situated Learning 

As second language socialization studies underscore socially constructed 

knowledge, sociocultural theorists contend that learning is a process constructed 

through collaboration and interaction by participants in a situated context (Vygotsky, 

1978). In other words, learning involves individuals’ mutual engagement in cultural 

practices in a community. Lave and Wenger (1991) argue that “learning, thinking, and 

knowing are relations among people in activity in, with, and arising from the socially 

and culturally structured world” (p. 51). According to Lave and Wenger, learning 

involves increasing participation in communities of practice, a process called 

“legitimate peripheral participation.” In other words, newcomers to a community gain 

access to necessary resources for learning, and advance their skill and understanding by 

participating with others in culturally organized activities and growing relationships 

within a community (Lave & Wenger 1991; Rogoff 1995). Often, these newcomers 

immediately begin to participate in an activity upon entering a community, with little to 

no prior knowledge about it. As they participate, their knowledge grows, and they move 

from peripheral to fuller participation. Therefore, learning and membership are 

interrelated, in that, “learning is not only a condition for membership, but is itself an 

evolving form of membership” (Lave & Wenger, 1991, p. 55). Thus, from this view, 
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learning is an inherently social and culturally mediated practice. In this sense, to 

understand learning, we need to ask “what kinds of social engagements provide the 

proper context for learning to take place” (Lave & Wenger, 1991, p.14).  

From this perspective, interactions between novices and experts are key to 

learning. Novices are socialized through the use of language by participating in 

recurrent interactions with more proficient members of the community. Social 

interaction with more expert members of a certain community facilitates and mediates 

newcomers’ socialization process, as well as the development of communicative 

competence and social skills.  

Although early studies on language socialization have focused on processes 

involving younger persons and newcomers as novices, recent studies have recognized 

that socialization is not always limited to newcomers. Rather, socialization can be 

dynamic, bi-directional or multidirectional (Duff, 2007; Talmy, 2008; Zappa-Hollman, 

2007). In other words, the more proficient interlocutors are also socialized into their 

new expert roles and identities by interacting with novice/newcomers. The 

expert/novice dichotomy ignores that individuals have multiple competencies with 

different levels of expertise in specific areas. The native members of the culture may 

not be experts in all aspects of their work, while nonnative speakers can be expert in 

certain areas. Accordingly, the status of expert is not static, but can be negotiated by 

participants.  

Moreover, the native speaker status as experts in academic communities is likely 

to be challenged, given the new types of academic discourse communities and genres 

developed and mediated by new cultural tools such as technology. For example, in a 
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study on graduate students’ academic socialization through participation in 

asynchronous bulletin-board discussion in graduate classes, Yim (2005) found that both 

native and nonnative speakers of English needed to learn how to participate in CMC 

successfully by learning the appropriate roles, registers, and technological skills. Yim 

showed that each class required different registers for CMC discussion; learners in a 

class had to discover how to participate by observing the teacher and others modeling 

the behavior.  

Furthermore, recent studies have noted that learners are active agents who may 

resist or transform, as well as apprentice, to linguistic and cultural practices (Kulick & 

Schieffelin, 2004; Talmy, 2008). Talmy (2008) studied Micronesian students in Hawaii 

and found that many of them resisted classroom interaction and ESL coursework, by 

engaging, for example, in explicit confrontation with teachers, failing to respond in 

prescribed ways, or leaving needed materials at home, because the students felt 

positioned and stigmatized as low-achievers. Talmy illustrates the students’ L2 

socialization process as a highly contingent and multidirectional process toward 

different norms. However, their resistance to practices undermined their chances of 

succeeding in the school curriculum and, as a consequence, remained stuck in ESL. 

Thus, language socialization researchers acknowledged some degree of agency, 

contingency, and multi-directionality in terms of learners and their language trajectories 

(e.g., Kulick & Schieffelin, 2004; Talmy, 2008).  

Learners’ socialization can be facilitated or hindered depending on how artifacts 

and practices in a community are organized to foster transparency and access to certain 

resources and activities. Lave and Wenger (1991) used the term “transparency” which is 
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“ a way of organizing activities that make their meaning visible” (p.105). This term 

emphasizes the relational and culturally defined feature of knowing in practice and 

implies a form of membership in a community, which provides access to information 

and gives it meaning through the negotiation of identities of participation. Lave and 

Wenger emphasize that the transparency of artifacts and practices in a community may 

not be guaranteed to learners. Although transparent norms and explicit practices may 

facilitate learner participation in activities and help them gain fuller membership, most 

often, socialization occurs through routine participation in semiotically mediated 

practices without any explicit instructions. For example, after exploring the discourse 

socialization of six, non-native, graduate students through performing an academic 

presentation at a Canadian university, Zappa-Hollman (2007) found that few instructors 

provided explicit scaffolding, modeling, or feedback to help students’ performance of 

oral assignments. Similarly, in her study of five graduate students at a public, mid-

western university in the United States, Kim (2011) addressed that the cultural values 

and goals of discourse practices, such as are found in presentation and small-group 

discussions in subject classes, were not clear to international students and became a 

source of difficulty. Because cultural practices including presentation and small-group 

discussion were often encoded in daily classroom practices, those who were already 

members of the culture did not recognize classroom activities as cultural practices. 

However, the goals and value of such activities in the classroom were not clear for 

international students who originated from different sociocultural communities. Thus, 

international learners had no other way to earn the value of the class practices and what 

they were expected to achieve except by participating in the activities. 
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These studies on academic socialization show that the knowledge within a 

community and the ways of perceiving and manipulating objects encoded in artifacts 

are revealing to different extents. Accordingly, the way in which activities are organized 

to make their meaning visible may not be apparent to all members of the community 

(Lave & Wenger, 1997). Moreover, given the ubiquity of power relations and 

sociopolitical and sociohistorical constraints, newcomers may face opposition from old-

timers and unequal access to resources. Thus, learners may feel discomfort caused by 

differences between their imagined communities and the communities available in 

reality. Such ambivalence can prevent learners from full participation, marginalize them 

and lead to learners’ resistance to participation (e.g., Giltrow & Golhoun, 1992; Norton, 

2001).  

The concern over transparency and access resonates with the situation of ELs in 

mainstream classes. A mainstream class functions as a community of practice in many 

ways, as discussed before, with regard to academic language. It involves the mutual 

engagement of participants, shared repertoires, and joint enterprises, all in keeping with 

Wenger’s (1998) three dimensions of practice as the property of a community. Within 

this community of practice, ELs in the mainstream classrooms are, in many ways, 

newcomers. In the new community are numerous unfamiliar artifacts, including the 

language and culture. When the newcomers enter an unfamiliar community, they 

inevitably participate in its practices to gain knowledge and to become fully legitimated 

community members. However, successfully gaining membership in the community is 

much more complex than merely internalizing some content knowledge and language. 

From this perspective, EL’s learning experience in a science class can be understood as 
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developing the capability to participate in new discourse communities through social 

interaction and cognitive experience. The learning process also involves learner identity 

and agency in the community.  

To understand ELs’ learning experience during technology-assisted tasks in 

mainstream class, we need to explore how they use language to socialize and how they 

are socialized to use language in a given context. Investigation of learners’ scores on 

tests alone cannot provide a complete picture of how technology-assisted tasks 

influence learning. Describing participant structures and interaction types during 

technology-assisted tasks contributes to an understanding of the kinds of opportunities 

that are made available to EL’s individual learning and what might constitute effective 

instructional practices in such a context. In particular, how the use of technology 

mediates their interactions is important to explore to provide practical and pedagogical 

implications for researchers and educators given that computers are commonly available 

and increasingly used in the classrooms. What kinds of discourse(s) do teachers and 

learners develop during technology-assisted tasks? What kinds of opportunities are 

given to students to practice academic language during using technological tools? How 

do ELs learn to participate in the oral and written discourse and related practices 

associated with computer-assisted tasks in mainstream, content classes? How are ELs 

explicitly or implicitly inducted or socialized into the discursive practices during 

technology-assisted activities? How do the practices and norms themselves evolve over 

time and across practitioners in the context of the local community of practice? 

Knowing the kinds of participant structures that constitute the interactional contexts of 

classroom and learning opportunities for ELs will help us understand how technology-
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assisted tasks can support language and content learning. To this end, this study 

attempts to answer the following research questions: 

Research Questions 

1. What are the participant structures of ELs in technology-mediated tasks in a 

science class? What sort of interaction takes place in a science classroom when 

technology is used? 

2. What is the nature of ELs’ academic language use during technology-enhanced 

tasks in the classroom?  

3. Through what interactions do ELs negotiate access to classroom community 

membership during technology-enhanced tasks?  
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Chapter Three 

Methodology 

This chapter describes the methodology used in this study. I begin with my 

definition of a case study and its characteristics. The study participants and research site 

follow. Then, methods of data collection and data analysis are discussed. 

Case Study 

This study uses a qualitative descriptive case study approach to focus on the 

details of classroom interaction in the context of the classroom and learning 

opportunities given to ELs while using technological tools. Case study is one of the 

most commonly used methods for qualitative inquiry but defined in a wide range of 

ways. According to Merriam, a case study can be defined as “an intensive holistic 

description and analysis of a single instance, phenomenon, or social unit” (Merriam, 

1988, p.21). This definition points to the three special characteristics of qualitative case 

study: particularistic, descriptive, and heuristic.  

First, the focus of a case study is on a particular situation, event, individual, or 

phenomenon. The case study calls for an intensive and in-depth focus on the specific 

unit of analysis, a bounded system, where the researcher aims to illuminate features of a 

larger class of similar phenomenon (Gerring, 2004; Yin, 2004). Pointing to the fact that 

case study seeks both what is common and what is particular about the case, Stake 

(2000) calls case study “study of the particular.” Hence, core to the discussion of the 

case study is to define the notion of the case as a bounded system. Case is a single 

entity, the unit around which is boundaries. It could be a person, a group, a program, a 

policy, and so on. According to Miles and Huberman (1994), a case is “a phenomenon 
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of some sort occurring in a bounded context” (p. 25). To be qualified as a case, the 

phenomenon or the population being studied should be intrinsically bounded. Focusing 

on a particular case does not mean that case studies are not interested in other general 

problems. The findings from a case study should examine a specific instance, but offers 

a rich and holistic account of the case, illuminates meanings that expand its readers’ 

experience, and expect them to draw their own conclusions even though they are 

different from researchers. 

In this study, the bounded unit consists of ELs in a fifth-grade science 

classroom, at a public elementary school. This study focuses on how computer-assisted 

activities actually unfold in a particular classroom by investigating ELs’ interactions 

during computer-assisted tasks and how these interactions are related to ELs 

socialization in this class. Accordingly, ELs in the fifth-grade science classroom is my 

bounded unit. My observation was conducted only in the class and limited to what 

happened there during technology-assisted tasks over one semester. Accordingly, the 

observation was spatially bounded in the classroom with an established space, set 

schedule, shared expectations, and technology-assisted activities. Attending to specific 

place and time brought context to the structures and relationships that were of interest. 

Secondly, as qualitative research focuses on process, meaning, and 

understanding, qualitative case study aims for a rich, thick description of the 

phenomenon under study. Thick description means the complete, literal description of 

the incident or entity being investigated. These descriptions illuminate the complexities 

of a situation with information from diverse sources (Merriam, 1998). Case study has 

been differentiated from other research designs, as Cronbach (1975) points to 
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“interpretation in context” (p. 123). Case studies aim to give the reader a sense of being 

there, by providing a highly detailed, contextualized analysis of “an instance in action” 

(MacDonald & Walker, 1977, p. 182). Hence, it is important for events and situations to 

be allowed to speak for themselves, rather than to be interpreted, evaluated, or judged 

largely by the researcher (Cohen et al., 2000). In other words, seeking out emic 

meanings held by the people within the case is the ethos of interpretive study. In 

reporting my findings, I tried to provide rich descriptions of interactions and raw data to 

help readers to understand the phenomenon and to allow subsequent reinterpretation. I 

delineated the instances, the interactions during technology-assisted activities, while 

defining them in general terms, but teasing out the particularities.  

Finally, qualitative case study is heuristic in that it illuminates the reader’s 

understanding of the phenomenon under study. “Previously unknown relationships and 

variables can be expected to emerge from case studies leading to a rethink of the 

phenomenon being studied” (Stakes, 1981, p.47). As I pointed out in Chapter Two, 

there is a the dearth of studies in EL’s academic socialization in mainstream class and 

the use of technology. My hope is to illuminate EL’s academic socialization process in 

mainstream classrooms and the role of technology, through a case study methodology. 

A qualitative case study is particularly suited to situations in which it is impossible to 

separate the phenomenon’s variables from their context. As Yin (2003) noted, a case 

study can be a better choice when the research investigates “a contemporary 

phenomenon in-depth and within its real-life context, especially when the boundaries 

between phenomenon and context are not clearly evident.” Recognizing the interrelated 

relationship between phenomenon and contexts that cannot be divorced from each 
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other, a case study invites the researcher to engage in any necessary ethnographic work 

that delineates the phenomenon of interest within the context. A case study method is 

suitable to my inquiry in that this study explores learner interactions recognizing the 

interrelated relationship between learning and interactions. Grounded in situated 

learning that suggests learner participation in activities as both the product and the 

process of learning, this study focuses on ELs’ interactions during technology-assisted 

activities in a classroom and the academic socialization process through the interactions.  

To sum up, qualitative case studies attempt to gain an in-depth understanding of 

the phenomenon and meaning for the people involved. The focus of study is on 

“process, rather than outcomes, in context, rather than a specific variable, in discovery, 

rather than confirmation” (Merriam, 1998, p.19). Case studies investigate, describe, and 

report the complex dynamic and unfolding interactions of events, human relationships, 

and other factors in a unique instance. In this light, the decision to focus on qualitative 

case studies stems from this study’s interest in gaining insight into the real dynamics of 

class interactions in a science classroom and ELs’ academic socialization within the 

context. How classroom members interact with each other, teachers, and other mediated 

tools, including technology, should be investigated within this context, as the case study 

method suggests.  

Study Participants and Research Site. 

 The class in which this study took place was a fifth-grade science class. The 

reason for choosing this class is that, while registers of schooling are hard to achieve for 

most of ELs, some registers, such as those found in science classes, are more distant 

from everyday language. The study was carried out at a public school in a suburban city 
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in the Southern region of the United States. The school was located in a low-income 

neighborhood. According to the state’s Education Agency Data, almost 80% of students 

were considered as economically disadvantaged, those who are eligible for free or 

reduced-price lunch. Almost 80% of students were Hispanic. Ten percent of students 

were white and 5% of students were black. Almost 40% of students were considered 

limited-proficiency English students. The number of students enrolled in Grade 5 was 

about 200, where the average class size was 17 students. 

Every classroom at the school was equipped with five computers for the students 

and one computer for the teacher. All were connected to the Internet, along with a 

projector and document camera. Interactive slate boards were used along with the 

computers. Notebooks, flip cameras, iPod Touches, and interactive white boards were 

available to check out.  

The teacher of the class observed was Mrs. Johnson (Pseudonym), a female 

teacher who had taught Science for 28 years. She described herself as a Hispanic 

female, with a Bachelor’s Degree. She could speak Spanish. However, it was not 

observed that she spoke Spanish during observation. She had enrolled in a Master’s 

program and completed 24-credit hours.  She regularly takes workshops for science 

teachers offered by her school district during the school year. She has attended a basic, 

computer-training class so she was able to use common technology for instruction. 

However, she said that she became more proficient using technology-enhanced 

curriculum units by observing her colleagues’ strategies for computer integration. She 

often showed me technological tools that her colleagues made and said that “Mr. Albert 

is so good at this [technology].” “I learn a lot about computers from him.” She believed 
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that educational technology should be used when needed; otherwise, traditional 

methods should be used. She also believed that computers could create interest in 

learning and help to accommodate different learning styles. Among the benefits of 

using technology, however, she thought that the effectiveness in presenting accurate 

information to be the most favorable trait of educational technology. Her belief in the 

use of instructional technology appeared to be common among teachers who did not 

receive professional training in technology integration. 

She was also involved in two different leadership meetings and regularly 

participated in a network of teachers, formed specifically for science teachers in her 

school. Mrs. Johnson and her science-teaching colleagues met weekly and worked 

together to plan, conduct, and evaluate curriculum, although they taught their own 

classrooms independently. They discussed and decided on the selection of instructional 

media and discussed and coordinated homework practice. At the meeting, they talked 

about the concepts to be covered during the following week’s classes and shared new 

ideas. They actively exchanged teaching materials, such as lesson plans, supplementary 

textbooks, exercise problems, and PPTs. In particular, Mrs. Johnson benefited from this 

collaborative teaching by receiving technological assistance from younger teachers, 

who had experience and interest in technology. Although Mrs. Johnson was 

comfortable with basic technological tools, she was not familiar with those tools that 

required advanced computer skills. Her colleagues would find interesting ideas to 

incorporate technological tools and then share them with her. As a result, various 

technological tools were used for a range of purposes every day, although Mrs. Johnson 

did not create them all herself. Mrs. Johnson used a computer for teachers, an 
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interactive white board with a touch screen, and regularly presented with PowerPoint. 

Everyday, students used computers and iPods for a range of purposes, for example, to 

search for information in the Web, to play with educational software programs, or to 

complete group or individual projects.  

There were 16 students in Mrs. Johnson’s class. Among them, 6 were 

considered to be ELs. Three were female (Gloria, Maria, Daniela) and the rest were 

male (Nilson, Jose, Andres). Jose and Daniela arrived in the United States before 

reaching school age. They started their schooling in kindergarten in the United States, 

but were still considered to be EL, due to their poor performance in reading and writing 

on standardized tests. Their oral skills in English were better than their writing skills. 

Nilson and Maria had been in the United States for about 2 years and have lower 

proficiency in English than the others. All six were from Mexico, with Spanish as their 

first language. They took 30 minutes of pull-out ESL classes, twice a week. They 

seemed very comfortable using computers for general purposes. When I asked these 

students how they know certain computer skills, they answered that they learned them 

in the computer class. 

Table 1.  

ELs in the Case Study 

Name Sex Lengths	  of	  Stay	  in	  the	  United	  States First	  Language 

Gloria F 4	  years Spanish 

Maria F 2	  years Spanish 

Daniela F 7.5	  years Spanish 
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Nilson M 1.5	  years Spanish 

Jose, M 7	  years Spanish 

Andres M 3	  years Spanish 

 

A Typical Class. 

Mrs. Johnson’s classroom was cheerful with posters and artwork on the wall. 

There were six, big tables at which two to four students could sit together. Five student 

computers lined the wall at the side of the worktable. Toward the center of the front 

wall, there was chalkboard. The center of the chalkboard, however, was hidden most of 

time behind a white projection screen used for teacher or student presentations. When 

the teacher had to write something down, she would use the part of chalkboard not 

hidden by the screen, without removing the screen altogether. The prominent socio-

physical space in which technological tools resided spoke a great deal about how the 

computer and its role were perceived and ultimately used in this class. As the teacher’s 

computer is in the front of the class and the screen on the chalkboard was rarely raised, 

the activity related to the computer appeared shared and central to the academic 

workings of the class as a whole at the teacher’s control.  

The lesson often started by Mrs. Johnson lecturing on the lesson topic using 

PPTs, which included the essential content all students need to know. The PPT slides 

often included links to different websites so she discussed the topic further using 

various websites. After introducing important scientific concepts, she expanded the 

scientific ideas using other printed materials. For example, when Mrs. Johnson read the 

definition of wind on a PPT slide, she searched different definition of wind on the 
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Internet and compared them. Then, she asked students to read their textbook and find a 

definition of wind. Her lecture was followed by other tasks involving group projects or 

individuals’ activities. The lesson ended with a student’s presentation on the content 

that had been covered in previous lessons. 

Data Collection 

The data for this study were collected over a one-semester period (13 weeks). To 

offer more richer findings, I collected multiple sources of data through five primary 

sources: 1) classroom observation and the collection of recordings of interactions; 2) 

artifact analysis of classroom materials relevant in the lessons (e.g., textbook, 

workbooks, handouts, worksheets, computer software used in instruction) 3) interviews; 

4) field notes taken during class observations. The multiple sources of data were also 

useful for answering different research questions as well as improving understanding 

and the credibility of the findings.  

Class observation. 

 The classroom observation was a major source of data on classroom participant 

structures and languages used. Sixty-two hours of observation over a 13-week period 

was made. Because this study focuses on learner interactions during technology-assisted 

tasks in a class, observations of class interactions were invaluable data sources for 

understanding the actual interactions taking place during the use of technology and 

encounters for EL learning. The class observation also informed interview questions. I 

observed the class four to five times a week over a semester, except for the days when 

the class took part in non-regular class activities, such as assessments or field trips. I 

also took detailed field notes for each observation. In particular, I carefully observed 
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learners’ non-verbal behaviors and took notes on them.  The observations were audio 

recorded. I listened to the audiotape, transcribed the recordings, and took additional 

notes, immediately after each observation, in order to adequately record a vivid picture 

of the event described for later evocation. Selective observation was important but 

challenging. I tried to be highly selective in the observations, focusing on only the 

events that were relevant to ELs’ academic language socialization during technology-

assisted activities. However, I also included in my discussion some interactions during 

non-technology-assisted tasks that are highly relevant to ELs’ academic language 

socialization during technology-assisted activities and that shed light on possible 

answers to the research questions. 

My own role in the class was one of participant researcher. I sat at a table at the 

front corner of the classroom to observe and take notes. Mrs. Johnson introduced me to 

the students as a volunteer teacher and researcher. Students appeared interested in me at 

first and came to me for a quick question about my background such as my native 

country, my home, and so forth. Gradually, students became used to my presence and 

treated me as one of the class. 

Interviews. 

I used semi-structured interviews. Two formal interviews were conducted for 

the teacher during the data collection period, each lasting about a half hour. During the 

first interview, I asked for background information of the teachers and students. For the 

teacher, I asked predetermined questions regarding education, teaching experience, and 

teaching practices with technology. For students, I asked questions on their previous 

educational background, first language, experience with technology, and other questions 
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related to their responses. As I observed lessons, informal talks became another 

important source of data in the study. I often asked questions during my observations. 

For example, when I noticed students jotting down words, even when the teacher did 

not ask them to, I asked what they were writing and why.  

Artifacts. 

During the period of participant observation, I collected artifacts related to the 

class (e.g., textbook, workbooks, handouts, and worksheets). The artifacts were used to 

understand how these print-based texts are used in combination with the texts provided 

with computers. In addition, they provided me with information on how learners 

appreciate texts delivered through computers and how they use them. For example, texts 

produced by students while using computers (searching websites, watching clips, etc.) 

were carefully analyzed to understand their thought process during the writing. 

Accordingly, the use of artifacts provided specific details to corroborate and augment 

evidence from other sources. 

The use of these multiple sources of data allowed me to address a broader range 

of learner interactions and their socialization issues. It also helped me develop 

“converging lines of inquiry,” a process of triangulation and corroboration (Yin, 2009), 

which will be discussed later. 

Data Analysis 

 Data analysis is the process of making sense out of the data and making meaning 

by consolidating, reducing, and interpreting what people have said and what the 

researcher has seen and read (Merriam, 1998). The nature of the enquiry of this study 

and the qualitative case study method requires a considerable amount of rich and deep 
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data. Although qualitative study does not aim to reduce data to statistical evidence, 

qualitative data nevertheless requires systematic analysis. The data analysis process was 

informed by the constant comparative method of data analysis, a method developed by 

Glaser and Strauss (1976) for the use in grounded theory methodology and now used 

widely as a method of analysis in qualitative research. It involves an ongoing procedure 

in which any newly collected data is compared with the other data. Accordingly, the 

analysis and data collection continually informed each other. This procedure can be 

undertaken in different ways, but the process, in general, starts by collecting initial data 

with a combination of methods and writing them up for review. Then, the text is broken 

into units of analysis. The interpreted meanings among the units come to be represented 

as categories. The categories themselves are compared, leading in turn to more abstract 

categories. Ideally, the collection and analysis of data are conducted simultaneously and 

inform each other.  

Following this guideline, after closely reading the first set of observations, I 

began the process of developing a coding system. After close initial reading, I noted that 

different interactional features during technology-assisted tasks emerged into different 

participant structures and the class functions as a community of practice. I kept the 

initial topics in mind while collecting additional data; however, the data were not coded 

into conceptual categories at first as the researcher deliberately continued to seek data 

from disconfirming cases (Bogdan & Biklen, 1992). Next, I read through the data to 

identify recurrent topics, which then became categories of focus. These identified topics 

were coded, and categories and themes were generated from them. All sources of 

evidence were reviewed and analyzed together, so that the case study’s findings were 
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based on the convergence of information from different sources. This process was then 

repeated as necessary to refine the categories and help to identify which items were 

useful and which were not (Hall, 1999). I went back and fourth between the data and the 

emerging themes. Grouping the categories into themes was challenging because the 

categories were interrelated with each other. The theoretical framework of socialization 

and my research questions guided the analysis and helped to focus attention on certain 

data and to ignore other data. For example, different participant structures and 

interactions were observed regarding how they contributed to EL’s socialization. After 

an early classroom observation, I preliminarily distinguished five different kinds of 

class participant structures. However, when I found considerable teacher talk during 

these participant structures, I began to wonder how student-centered participant 

structure differs from teacher-centered participant structure, or how technology-

centered participant structure is different from teacher-centered participant structure. I 

kept observing, while keeping an open mind for the possibility that both learner-

centered participant structures and technology-centered participant structures are sorts 

of teacher-centered participant structures. Aiming to answer the research questions, I 

looked for emerging concepts, categories, and themes by reading the data repeatedly. 

As the data were mainly analyzed thematically, I read through the theoretical 

propositions that led to my case study. This practice became a sensitizing process that 

brought out phenomenon not apparent to me before (Taylor & Bodgan, 1998). Through 

this process, other categories and themes such as “community of practice,” “teacher 

scaffolding,” and “the role of technology” emerged. These emerging themes shed new 

light on my initial findings regarding different participant structures. I began to notice 
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that each of the five different participant structures differ from each other in the 

expectations for interactional practices and each plays a different role in ELs’ academic 

socialization.  

In addition to the generic analysis approach suggested by a constant comparative 

method, the analysis process also followed strategies often emphasized by case study 

methods. Yin (2003) suggests four principles for the high quality analysis: (1) attend to 

all of the evidence, including considering all alternative interpretations and rival 

hypotheses, thus leaving no loose ends, (2) address all major rival interpretations, (3) 

focus on the most important issue in the study, and (4) the researcher should use his/her 

own prior, expert knowledge in the analysis. Informed by this principle, this study 

provides extensive descriptions of individual cases while also seeking to identify 

general patterns among them (Merriam, 1998; Wolcott, 1994). Finally, I established 

major themes, which will be discussed in Chapter Four. 

 

Ensuring the Quality of Study 

The quality of research can be achieved through careful attention to every step 

of the research process from a study’s conceptualization to data collection, data 

analysis, and the presentation of findings. However, different types of research are 

based on different assumptions on what is being investigated and how it can be 

investigated. Therefore, what constitutes good quality of research should be considered 

from a stance in accordance with the epistemological and ontological assumptions that a 

study is grounded. To judge the quality of research designs, concepts such as validity 

and reliability were commonly used in any empirical social research. The constructs, 
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however, are based on the philosophical belief and epistemology of positivist and 

quantitative paradigms. Accordingly, it is not useful to apply them directly to research 

designs based on the qualitative paradigm. Qualitative research needs different 

conceptualization of validity and reliability to ensure the quality of research. 

Traditional notions of validity deal with the question of how congruent the 

findings are with reality. Given that qualitative research is based on the assumption that 

reality is holistic, multi-dimensional and ever-changing rather than it is fixed, single, 

objective phenomenon waiting to be discovered as in quantitative research, good 

qualitative research should aim to understand the perspectives of those involved in the 

phenomenon of interests, to uncover the complexity of human behavior in a contextual 

framework and to present a holistic interpretation of what is happening. 

Similarly, the notion of reliability is problematic in qualitative research. 

Reliability refers to the extent to which research findings can be replicated. This notion 

is based on the assumption that repetition is possible for the establishment of truth. 

However, because what is being studied in education is constantly changing, 

multifaceted and highly contextual, replication of a qualitative study is impossible. In 

this regard, Lincoln and Guba (1985) suggested that qualitative research needs to pursue 

“dependability” or “consistency” of the results, rather than test if the findings will be 

repeated.  

Qualitative research is based on the belief that reality is changing and thus, 

multiple or diverse constructions of reality are possible. Therefore, to understand 

multiple and diverse realities, multiple methods of searching or gathering data are in 

order. The epistemology of qualitative research values and suggests different 
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approaches to acquire rigor in qualitative research such as the triangulation of data, rich 

and thick description, and careful attention to the researcher’s presence. Triangulation is 

a process of multiple perceptions to clarify meaning, verifying the repeatability of an 

observation or interpretation. Triangulation can be achieved through the examination of 

multiple sources, multiple investigators, or multiple methods to confirm the emerging 

findings (Cohen et al., 2000). Qualitative research’s findings and its narrative account 

can be valid because researchers go through this process of triangulation and rely on 

multiple forms of evidence rather than a single incident or data point in the study. As 

described before, this present study uses multiple data sources to triangulate. 

To ensure the quality of study, I also used thick description, which facilitates the 

descriptive and explanatory nature of the case study method. Providing thick description 

makes clear the research process and helps readers to determine how the findings are 

reliable and valid, tell how closely their situations match the research situation, and 

hence, whether findings can be transferred to other similar situations. I also presented 

raw data so that the readers can consider their own alternative interpretations (Stake, 

1995). 

The researcher is the major instrument of data collection and analysis in 

qualitative research, ensuring validity and reliability in qualitative research involves 

researcher’s critical presence in the context of occurrence of phenomenon, observation, 

hypothesis-testing, triangulation of participants’ perceptions, interpretations and so on 

(Carr & Kemmis, 1983) Therefore, I acknowledge and consider my role as a researcher. 

I tried to bracket my own bias and preconceptions throughout the study. I constantly 

tried to open to new thoughts and ways of looking at the data. I also recognize my 
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subjective relationship to the research topic (Glesne, 1999). For example, I am a 

proponent of socio-constructive learning and thus must be constantly aware of this 

subjectivity in order to prevent my judgment toward instructional practices and the use 

of technology in the class. For example, I found student presentation activities used in 

the observed class were inauthentic in that the teacher prepared the materials for the 

presentation. In order to monitor my subjectivity, however, I kept my journals on my 

thoughts and feeling, which helped me understand my own values, attitudes, beliefs, 

interests and needs. This awareness became strength that I could build on. My expertise 

and extensive experience in the instructional technology and second language education 

facilitated my ability to gather rich data sources, analyze the data to find common 

patterns and emerging themes across the cases. My experience as a second language 

learner also helped me to tell the story in meaningful, verifiable ways. 
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Chapter Four 

Findings and Discussion 

This chapter provides findings regarding the following three main sets of 

research questions: 

RQ1: What are the participant structures of ELs in technology-mediated tasks in a 

science class? What sort of interaction takes place in a science classroom when 

technology is used? 

In answering the first question, I start with a description of the kinds of 

participant structures found during technology-assisted tasks: Teacher-centered whole 

group, Learner-centered whole group, Technology-centered whole group, pair-work, 

and individual work. This description will show how each participant structure is 

different from the others in terms of interactional rules and practices. Findings on 

different interaction types according to the participant structures will lead to discussion 

on how this class works as a community of practice and how they offer contexts and 

opportunities for learning. The brief discussion on how class members work according 

to their own interactional rules will provide important insights into understanding this 

particular class as well as lay a foundation to understand findings addressing the next 

two research questions. 

RQ2: What is the nature of ELs’ academic language use during technology-enhanced 

tasks in the classroom?  

I address this question through a description of class interactions involving a 

various range of academic language and practices, and an analysis of the different ways 

in which ELs are involved in academic practices. I will describe how interactions 
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occurring during technology-assisted tasks present academic literacy. The findings on 

different features of the academic literacy(-ies) of science and the way they are 

presented to learners will demonstrate how academic socialization is complex and 

demanding for ELs. In particular, I delineate the extent to which classroom interactions 

support or hinder EL academic socialization processes.  

RQ3: Through what interactions do ELs negotiate access to classroom community 

membership?  

I will delineate how ELs are socialized through guided participation by their 

teacher and peers in certain participant structures. In addition, I will address the lack of 

transparency in making academic practices visible to ELs and allowing access to core 

activities. I also show how learners collaborate to create new rules, access the learning 

community and attempt to gain or sustain their membership as confident participants. 

Finally, this chapter will end with further discussion on the role of technology in ELs’ 

socialization processes. 

The Five Different Participant Structures 

Mrs. Johnson’s fifth grade science classroom provided rich literacy experiences 

through integration of various new technological tools and with traditional instructional 

tools. When the class was engaged in technology-assisted activities, the classroom 

employed various participant structures, which had their own rules for turn taking and 

provided participants with different levels of rights, responsibilities, and learning 

opportunities.  

A total of five participant structures were observed when technology was used in 

the class: Teacher-centered whole group, Student presentation, Technology-centered 
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whole group, Pair-work, and Individual work. These participant structures were 

identified in terms of asymmetry or symmetry in teacher–student relationships and 

discourse pattern as summarized in Table 2. 

1. Teacher-centered whole group participant structure: The teacher lectures 

to students, while students listen to the teacher. This structure holds 

asymmetry in the teacher–student relationship associated with an 

initiation by the teacher and a response by the student. 

2. Student presentation: A student presenter initiates turns and other 

students respond. This structure is characterized by the symmetrical 

relationship between the teacher and students. 

3. Technology-centered whole group: The whole class watches educational 

programs. Most interactions are initiated by computer programs and 

responded by students. The teacher–student relationship is symmetrical. 

4. Pair-work: Two students work together to complete computer-assisted 

tasks. Both initiations of turns and responses are made by the students. 

The teacher–student relationship is symmetrical.  

5. Individual work: Students work individually at computers. The teacher–

student relationships are symmetrical. Interactions do not occur often. 

However, if occurs, both initiation of turns and responses are made by 

the students in pairs. 
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Table 2 

Summary of Participant Structure Types and Their Characteristics 

 

Teacher–
student 

relationship 
Main discourse 

pattern Technology used Roles of Tech 

Teacher-
centered 
whole group 

Asymmetric Initiation by the 
teacher 
Response by 
students 

PPT, 
Educational 
Video, WWW 
Web. 

Instructional 
tool, Reference, 
Input source 

Student 
presentation 

Symmetric Initiation and 
Response by 
students  

PPT Instructional 
tool, 
Co-initiator 

Tech-
centered 
whole group 

Symmetric Initiation by 
technology or 
the teacher 
Response by 
students or the 
teacher 

Educational 
program 

The 3rd 
participant 

Pair work Symmetric Initiation and 
Response by 
students  

Excel, WWW Reference, 
Mediator 

Individual 
work 

Symmetric Initiation and 
Response by 
students 

WWW Tool 

 

As summarized in Table 2, the teacher and students relationship in the teacher-

centered whole group participant structure was different from the other four participant 

structures in many ways. An asymmetric relationship between Mrs. Johnson and 

students were obvious in the teacher and students’ relationship, as Mrs. Johnson was the 

only one who could initiate turns and students were required to respond to her. Mrs. 

Johnson was considered as the only authority of the knowledge and cultural practices in 
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this structure. In contrast, other participant structures created an interactive environment 

in which there was more symmetry between the teacher and students by allowing 

learners to initiate turns and responds without the teacher driving the interaction.  

Teacher-centered whole group and learner-centered whole group participant 

structures were observed every day. Each lesson started with a teacher-centered 

participant structure consisting of Mrs. Johnson lecturing on the content, the tasks, and 

the technological programs. After the teacher-centered participant structure, the other 

participant structures followed. Every participant structure was employed by Mrs. 

Johnson’s clear indication. However, this does not mean that interactional rules and 

rights in each participant structure were not challenged or negotiated. Tension between 

authoritative and internally persuasive discourse existed even in more student-centered 

participant structures. It appeared that the teacher’s own pedagogical goal at the 

moment had affected her positioning and the participant structure. The following 

section will describe each participant structure and demonstrate how each contributed to 

ELs learning in different ways. 

Teacher-centered Whole Group 

In the teacher-centered whole group participant structure, teacher talk dominated. 

As in many traditional classes, this participant structure was often used when Mrs. 

Johnson introduced the main concepts of the lesson and delivered key content knowledge 

to students. Internet Websites, PPTs, and different video clips were often used during this 

structure. In general, learners paid close attention to the teacher and wrote down notes in 

their notebooks when teachers signaled them to do so. Students had relatively restricted 

opportunities to talk to the teacher or to their peers, thus limiting students’ attempts to 
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receive clarification or other individual scaffolding from either the teacher or peers. The 

teacher would ask, “Who is not helping me?” or “Who is not being polite, now?” to 

students who were talking to each other, signaling that talking without teacher permission 

is not appropriate behavior in this participant structure. In other words, Mrs. Johnson 

constantly demonstrated her authority and control in this particular participant structure. 

Although exchanges between Mrs. Johnson and learner did not take place often 

during this phase of the lesson, Mrs. Johnson sometimes called on an individual student 

to respond in order to check for understanding or to connect students’ previous 

knowledge to the new knowledge being introduced. The common interaction between the 

teacher and students is often called Initiation–Response–Evaluation (IRE; Mehan, 1979; 

Sinclair & Coulthard, 1975; Wells, 1999). The exchange between the teacher and learner 

usually occurred as Mrs. Johnson initiated interaction by asking questions, students 

answered the questions, and Mrs. Johnson provided feedback on students’ answer. In this 

type of participant structure, the teacher determined who talked. When the teacher asked 

questions, the students responded as a group or chorus in unison, or individually. Mrs. 

Johnson often picked a student among students who raised their hands to answer her 

question. However, from time to time, Mrs. Johnson would ask a student to answer even 

when his/her hand was not raised. By asking questions to learners who did not raise their 

hands, she tried to invite passive learners including some ELs into academic discourse as 

well as informally assess their understanding.  

The following exchange between Mrs. Johnson and a student shows how 

ideologies of respect toward the teacher and questioning patterns of this participant 

structure were being modeled during this phase of the lesson. In this excerpt, Mrs. 
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Johnson is lecturing on the different types of moon phases showing images of the moon 

on the screen, and students are listening to her without interrupting her. Mrs. Johnson 

stops her lecture and asks a question.  

Excerpt 1. The teacher and an EL exchange during a lecture. (November 7) 

1 Teacher: Why do we see moon phases?  

2 Teacher: Why is that? Nilson. 

3 Nilson: Moon (.) go around the earth. 

4 Teacher: Very good. The Moon [REVOLVES around the earth]. 

5 Nilson:[revolves around the earth] 

6 Teacher: Now. You use the word REVOLVE. Very good. 

This exchange illustrates the typical IRE exchange during teacher-centered 

whole group work. The teacher asks a display question to a student (line 1 and line 2). 

Nilson answers, but without using the verb appropriately (line 3). Nilson’s answer is 

followed by teacher feedback in the next turn (line 4). The teacher acknowledges that 

the student’s answer is correct by saying “Very good,” but reformulates Nilson’s ill-

formed utterance, stressing the appropriate verb, “revolves.” Nilson notices a more 

academically appropriate verb form in the teacher’s feedback and reformulates his 

answer (line 5). Although the verb, “go” that Nilson used is not incorrect, the teacher’s 

talk indicates that the verb “revolve” is more appropriate than “go,” signaling that there 

is a more precise term which is more valued or appropriate in their classroom, as in line 

6.  

This teacher-centered, participant structure was typical; this type of exchange 

did not allow learners to self-initiate, develop topics, take turns, or negotiate the 
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direction of conversations. Although the interaction appears simple, it plays several 

important roles for the academic socialization of ELs. In this exchange, Mrs. Johnson 

informally assesses Nilson’s understanding of content, correcting his linguistic errors, 

modeling the appropriate academic language, and acknowledging Nilson as a skillful 

member of the community through praise, “very good.” According to Lave and Wenger 

(1991), the opportunity for ELs to observe expert practitioners (in this case Mrs. 

Johnson) is critical for the students in gaining access to the tools and resources 

necessary for membership in the community. In addition, as the teacher poses a 

question to an EL, the teacher would not only check the learner’s level of knowledge, 

but also would provide an opportunity for “legitimate peripheral participation” (Lave & 

Wenger, 1991) by the EL, inviting him or her to become a member of the class 

community. In this sense, the teacher-centered, participant structure provided 

opportunities for ELs to access tools and community, as well as to apprentice the local 

class norms and practices, including the use of academic language and the registers and 

speech acts of this particular participant-structure, as well as their school curriculum. 

Student Presentation 

In the second type of participant structure, a learner was the center of the entire 

group interaction. About 10 hours of student presentations were included in the data. In 

this classroom, the participant structure of student presentations was one of the major 

discursive practices that offered learners the opportunity to use academic language and 

appropriate academic discourse, something that will be discussed later. The student 

presentations observed in this study varied from other ordinary student presentations in 

that the teacher determined the content of presentation. Mrs. Johnson prepared the PPTs 
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used by student presenters for their presentations. At first, it appeared inauthentic that 

student presenters needed to explain materials that were not personally prepared by 

them. However, Mrs. Johnson’s rationale for using this type of presentation was to 

review several times the important concepts of lessons, as well as to encourage 

participation in the class discourse by a more diverse representation of students. 

According to Mrs. Johnson, she could have asked student presenters to prepare their 

own PPTs, but the schedule of daily presentations would have been impossibly time 

consuming for the students to prepare within the limited timeframe.  

Every day, the class spent approximately 25 minutes with student presentation 

activity. This participation structure started as Mrs. Johnson asked who wanted to be a 

presenter and then, picked a student. The student presenter stood in front of his or her 

peers and went over the PPT slides that were prepared by Mrs. Johnson. The presenter 

addressed all the students. He or she would ask questions or explain the slide as if he or 

she were a teacher. Students would raise their hands enthusiastically to ask questions 

during the presentation. When the student presenter chose a raised hand whose question 

would be answered, the other students sighed with disappointment. Some ELs who did 

not raise their hands in teacher-centered lessons raised their hands for these 

presentations. Thus, both initiation of exchange and response was taking place by 

students. This activity seemed to provide learners with more freedom and a less 

stressful environment in which to interact. In other words, this participation structure 

created space for legitimate participation of ELs in this class community. Given that 

attaining legitimacy to practice is important for learning, data showed that this 
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participant structure appeared to provide important opportunities for ELs to participate 

in practices and move to fuller participation. 

This structure showed how learner socialization often required learners’ 

extensive experience by participating in practice and by observing others, something 

that did not always involve explicit guidance. Although this activity constituted an 

important part of the class every day, Mrs. Johnson did not explain explicitly how the 

presentation needed to be done. Rather, learners were gradually apprenticed to the 

presentation practices by participating in this activity directly, or observing Mrs. 

Johnson and the presentations of their peers. The norms regarding good presentation 

were provided implicitly by Mrs. Johnson’s moment-by-moment feedback. In the 

following excerpt, an EL presenter, Gloria, explains a diagram of the water cycle. 

Excerpt 2. Students’ presentation with the teacher’s scaffolding (October 26) 

1 Gloria: In the water cycle, water is on the move. Water changes states as 
it 

2 moves through the cycle. The arrows in the picture show the  

3 direction the water is moving.  

4 Teacher: So what is this diagram is about? Gloria. 

5 Gloria: Um. It is about moving water. 

6 Teacher: Very good. It is a definition of what? 

7 Gloria: Water cycle. (.4) 

8 Gloria: Name each part of the water cycle in the picture at point 1 to 5.  

(Gloria points to the text number 1 on the screen with a laser pointer) 

9 Teacher: What’s the number 1 showing us? 
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As this excerpt illustrates, a student presenter is explaining a slide, but 

nevertheless, Mrs. Johnson intervenes to ensure that all students, including the 

presenter, benefit from the presentation. In line 1, the student presenter, Gloria reads 

about the water cycle. In line 4, Mrs. Johnson asks Gloria a question leading to a 

summary of the content. In line 5, Gloria demonstrates that she understood what the text 

and diagram on the slide is about. In line 6, the teacher ensures that all students 

understand the definition of water cycle by inviting the whole class to the conversation. 

In line 8, the presenter continues her presentation. She indicates that they need to 

answer what the number 1 on the diagram illustrates by pointing to the number 1 with 

the laser pointer, but did not direct her peers orally. It appears that behaviors, like 

pointing to the screen, constitute a significant meaning to Gloria, as she does not say 

that number out loud. In line 9, the teacher draws the class’s attention to the number 1 

of the diagram that Gloria is pointing to with her laser pointer, by asking a question and 

modeling the appropriate way of directing the listener’s attention. 

Mrs. Johnson’s interruptions to the learner presentation were often observed at 

the beginning of the presentation. Mrs. Johnson intervened in the interactions at times in 

order to make the activity go smoothly. She also helped the presenter when the 

presenter struggled with slides or skipped important parts. In addition, Mrs. Johnson 

would often stop student interactions to draw their attention to content and language 

that she deemed important to the students (see excerpt 2 and 3). This teacher 

intervention seemed to occur particularly in order to take advantage of “the publicness 

of information” that the computer screen brought to the whole class and to make use of 

“anchored referents” (Meskill, Mossop, & Bates, 1999, p. 56) as she brought 
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vocabulary and structures to learners’ attention. With the teacher’s assistance, students 

gained competence as presenters, in terms of this presentation genre, and gradually 

needed less assistance. Several exchanges in the following excerpt show that 

interactions can be more teacher-centered, although it is a student presentation. 

Excerpt 3. An EL’s presentation and the teacher’s scaffolding  (October 26) 

1 Students: Evaporation. 

2 Teacher: Evaporation. (.3) So put number 1 on your paper. You are 
gonna 

3  write what? (0.2) She shows you where the number 1 is with red 

4 laser light there. 

 (Similar exchanges go on for 5 minutes.)  

5 Teacher: See the number 3 where she is pointing? (.2) Who knows that 

6  part of diagram is showing us? (.3) Look where the arrow’s 
going  

7 and look where it’s coming from? Look where the arrow’s going 

8  and look where it’s coming from? (.2) What is it showing? 

 (Students remain silent) 

9 Teacher: Help me out please. 

10 Gloria: It’s falling down. 

11 Teacher: Yes. Falling down. She’s remembering those clue words like I 

12  told her to be. Yes. Oh. My god. 

13 Students: Precipitation.  

14 Gloria: Yes. 

(Gloria points to the number 4 and several students raise their hands) 

15 Gloria: There are so many people who are good people. (.5) 
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16 Gloria: José 

17 José: Run off? 

(Gloria points no.5) 

18 Teacher: Show the no.5. 

19 Gloria: I’ll pick someone who have not answered before. 

The slide displayed a diagram of the water cycle and students needed to name 

each part of the diagram. Thus, this particular PPT slide leads to more teacher 

interventions than the other student presentations (between line 1 and 9), because it 

includes test-like questions, rather than explanatory information. In line 8, Mrs. Johnson 

asks students what the number 3 on the diagram means. However, learners remain 

silent. In line 9, Mrs. Johnson gives authority back to the student presenter, Gloria, by 

saying, “Help me out please.” In line 10, Gloria describes the diagram to help her peers 

understand what it illustrates. In line 11, Mrs. Johnson points out that Gloria’s 

description includes clue words and praises her. In line 13, learners answer. In the 

subsequent exchanges (lines 13–19), Mrs. Johnson’s intervention lessens, limited only 

to the management of the presentations. After the teacher withdraws her authority, the 

student presenter begins to demonstrate her skills and knowledge. Gloria demonstrates 

that she is in charge of the presentation by acting like a teacher. In particular, notice 

Gloria’s utterance in line 15 and 19. In line 15, Gloria is saying that people who raise 

their hand and stay quiet until they are picked are good people. Thus, she is reproducing 

the teacher’s behaviors and the ideologies of respect toward the teacher, or towards a 

presenter in this case, and questioning patterns of this participant structure and the 

teacher’s discourse. In line 19, she imitates Mrs. Johnson’s behavior when she is 
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encouraging participation from various students by picking those who did not actively 

participate in the discussion. The series of actions demonstrates that Gloria appropriates 

and reproduces the teacher’s practices and discourses. In other words, Gloria is 

socialized into the communicative practices of those with more experience in her new 

discourse community. 

The first part of this exchange may not sound very different from interactions of 

teacher-centered whole-group, participant structure. Although a learner is presenting, 

the teacher keeps interrupting the interaction and asking questions of the student 

presenter. However, notice that Mrs. Johnson is guiding learners to present the content 

of the slide thoroughly in their own words through questioning, rather than explaining it 

herself, as she does during teacher-centered whole-group participant structure. Mrs. 

Johnson also does not let Gloria read the text of the slide, but rather guides her to 

understand what the text means and to explain it in her own words. It appears that 

differences between the teacher-centered whole group and the student-presentation 

participant structures are determined by how the teacher responds to students and 

encourages them to contribute. 

Some socialization research suggested that student-fronted tasks is a 

fundamental characteristic of white middle class American accommodation context in 

that students are asked to do something beyond their level of competence, while they 

received necessary scaffolding by teachers (e.g., Ochs & Schieffelin, 1984; Poole, 

1992). The student-presentations in this study cannot be free from such pervasive 

influence of cultural norms and ideologies on various forms of expert–novice 

communication. However, data demonstrated that the student-presentation participant 
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structure does not necessary affect ELs’ language socialization in a negative way. 

Considering learning as a process of engagement in a community of practice (Rogoff, 

1990; 2003), this participant structure provide ELs an important opportunity for 

involvement in activities and learning with others who guide their participation  

With scaffolding by the teacher, students gradually learned the practices and 

language involved in this type of participant structure. In other words, they were 

gradually moving from peripheral participation to more full participation. Mrs. Johnson 

did not explain what needed to be done for the successful presentation or what her 

expectations were, explicitly. However, students were socialized into being skillful 

presenters through a daily routine. They observed how other presenters did it and how 

the teacher scaffolded them and the others. In other words, language socialization in this 

context seemed not to happen through explicit practices or instruction. Rather, ELs’ 

routine participation in semiotically-mediated practices informed them of how they 

should initiate interactions and respond to situational contingencies, and thus, learn the 

necessary language and social skills. In this sense, this particular participant structure 

afforded students opportunities of “participatory appropriation” (Rogoff, 1995, p.150). 

That is, the students changed through their involvement in a certain activity, became 

prepared for subsequent involvement in similar activities, and handled the related 

activity in ways prepared by their own participation in the previous situation. 

Technology-centered Whole Group 

The third participant structure is technology-centered whole group structure. 

Approximately, three hours of technology-centered whole group participant structure 

were included in the data. In this structure, it appeared that technology played a more 
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active role beyond simple tools, as technology-assisted educational programs led the 

interactions. Some educational programs that were shown to the whole group would 

introduce new concepts to learners and lead discussions by asking questions. The role of 

technology in this participant structure was different from the role that technology 

played in different participant structures in that it initiated interactions. The programs 

asked relevant questions to learners, pausing for a while to give some time for learners 

to answer. Learners would respond to the program without teacher intervention. 

Students’ participation was voluntary but they were eager to answer, as the program 

asks questions as if it were a part of game. For example, when a computer program 

talked about the concept of weather, it showed two different types of houses on the 

screen and asked questions to motivate learners, such as “Sean’s trying to figure out 

what these houses say about the countries they are built in. Can you help him?”  

In this type of participant structure, technology contributed to interactions as one 

of the participants rather than replacing traditional pedagogical tools such as 

worksheets. The technology programs played a more active role posing questions and 

waiting for learner responses. Accordingly, the initiation of exchange occurred by 

technology with students responding. Notice in the following excerpt how the 

interaction is inherently dialogic, exhibiting patterns of knowledge construction and 

negotiation of shared meaning. The students are learning about the concept of climate 

and weather by watching an educational computer program. The computer screen shows 

a climate graph and the following interaction occurs. 

Excerpt 4. Dialogic classroom interaction led by a computer program (November 3) 

1 Computer program: Let’s look at the weather data collected by scientists 
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2 For Houston and Denver to help us understand. Which place has  

3 the hotter climate?  

4 Nilson: Oh. Houston. 

5 Students: Houston.  

6 Students: [Houston.] 

7 Nilson: [Houston.] 

8 Teacher: Houston does. That’s right. All right. (.2) 

9 Teacher: They are comparing Houston to Denver. All right. (.2) 

10 Let’s keep going. 

11 Computer program: On average, Houston is hotter than Denver. So 

12 Houston has a hotter climate. If Sean was planning a summer 

13 vacation to Houston, which summer month would you  

14 recommend to spend there? 

15 Nilson: June 

16 Teacher: OK.  

17 Teacher: Which summer month would you say you should come?  

18 Ropes: July? 

19 Teacher: Ropes? 

20 Ropes: July. 

21 Teacher: what do you say, Chris? 

22 Chris: Between July and June. 

23 Teacher: OK. If you like hot weather, that’s when you would come.  

24 That’ right. Myself I rather not.  

25 (Students laugh) 

26 Teacher: Go on. (The teacher clicks her computer to start the program.) 
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27 Computer program: It would be best if Sean spent June in Houston,  

28 since it records the coolest temperature of summer. Hence, 
climate 

29 helps us to plan activities through the year. 

In this excerpt, the narrator of the educational program is explaining the concept 

of temperature and climate. The narrator of an educational program initiates this 

exchange. The role of teacher in this exchange is relatively limited in comparison to the 

traditional teacher-centered lecture. In line 3, the narrator asks a question to students 

and pauses. The educational program is designed to stay paused until the teacher clicks 

to continue. Without any interruption by their teacher, students begin to answer the 

program narrator in lines 4 and 5. In line 8 and 9, Mrs. Johnson acknowledges that 

learners were correct. In line 9, Mrs. Johnson shapes the context in academic ways by 

summarizing their conversation as the behavior of comparing two cities. In other words, 

Mrs. Johnson recontextualizes their conversation in the academic discourse. Thus, she 

still plays the important role in encouraging learners’ participation and in 

recontextualizing the conversation in the academic discourse. In line 11 and 12, the 

narrator of the educational program responds to learners and provides answers with 

detailed information. Then, in line 14, the narrator asks another question to learners and 

then pauses. In line 15, students again begin to answer without hesitation. In line 20, 

Mrs. Johnson repeats the question again to encourage more participation from learners. 

Between line 21 and 22, learners share their opinions. In line 24, Mrs. Johnson shares 

her personal opinion on the hot weather. She participates in the conversation as an 

equal, rather than as an authoritative figure. In line 26, she says, “Go on,” addressing 

the narrator of the educational program, while she is clicking her computer. Similar 
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behavior was often observed when she used this program. Her utterance appears to give 

more authority to the educational program as a co-participant of the interaction, rather 

than treating it as her simple tool. In line 27 and 29, the narrator provides an answer 

with a reason to explain it. Because the class used this educational program as a whole 

group, the activity gave the opportunity for socio-collaborative interactions among the 

learners.  

Although computer programs could not ask questions targeting individual 

learners, as Mrs. Johnson did, they showed the potential of leading to authentic 

interactions among learners. The nature of this program, which cannot target individual 

learners with specific questions, appeared to be an advantage of this program, because it 

opened up discussions in a way differently than did the teacher. In teacher–centered 

group work, Mrs. Johnson tended to ask closed questions with the answers she already 

expected to hear, or already had in mind. The teacher’s questions were a product of 

well-planned and orchestrated instruction based on several years of teaching experience. 

Mrs. Johnson targeted questions, not only to hear the expected answer, but also 

planning to lead smoothly to the next topic she planned to teach. In addition, learners 

tended to be trained to understand Mrs. Johnson’s intentions and provide the answers in 

these expected ways. Thus, the teacher’s questioning might be more efficient in leading 

students to the expected answers. However, such interactions may reduce opportunities 

for learners to use language or test their knowledge and communication skills, because 

they are reduced to a minimum number of interactions. In contrast, the tool asked 

questions that tended to be broader than the teacher’s. Accordingly, learners did not 

address all essential points by their answer efficiently, because they were not 
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accustomed to the questions generated by the programs. As a result, the interactions 

often continued until the expected answers were reached.  

In the following excerpt, the educational program asks what the danger of global 

warming is. 

Excerpt 5. Triadic Scaffolds (November 3) 

1 Narrator of educational program: The climate is a long-term 
measurement.  

2 It can change over the years. The earth’s average temperature has 

3  slowly begun to increase, bringing about the famously used  

4 expression, global warming. (.2) How could global warming be 

5 dangerous? 

6 Teacher: Anybody got an idea, how global warming could be dangerous?  

7 Andres: The, the heat can go higher? 

8 Teacher: Aha. And. (.2) 

9 Teacher: And so what’ll happen because heat goes, heat’s getting higher? 

10 Andres: Uh. (.1) Um. It could be dangerous because Um. (.2)  

11 Andres: The water level go up with all the ice like (.) melting down. 

12 Teacher: Very good. Let’s see if Andres is on right track. Look what they 

13  are gonna say. 

14 Narrator of educational program: Even with a few degrees rise could 
cause 

15 cooler icecaps melt and raise the ocean levels. And there is only 

16 one thing that a rising ocean can do. 

17 Students: Water. 

18 Teacher: It’s gonna melt the ice and like he said.  
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19 Teacher: It’ll create more water.  

20 Teacher: Did you see what happened with that picture?  

21 Teacher: It all got covered by water. 

In response to the question by the narrator of the computer program, Andres 

answers in line 7. In line 9, Mrs. Johnson indicates that the learner’s response is 

satisfactory. She could have reformulated the learner’s utterance and ended the 

conversation. However, she helps the learner to extend the initial response in line 9. She 

is not only pushing learners to produce more sentences, but also pushing them to think 

through the logical steps in order to reach the better answer. Thus, as Hall (1998) points 

out, language learning may not depend only on students’ abilities, skills, knowledge, or 

motivation for learning, but also relates to how the teacher provides learners with 

"official participatory rights”(p.308) to engage fully in the opportunities for expressing 

their thoughts and building on their knowledge and skills in their classroom practices. 

Another important feature of this exchange is a well-orchestrated combination of 

learner involvement in their learning and instructional scaffolds by both the teacher and 

the computer. The computer provided the visual representations of a word or picture on 

the screen to communicatively support words, phrase, and sentence-level meaning, and 

motivates students to maintain active learning by inviting their participation. Using the 

scaffolds from the computer, the teacher encouraged the students to articulate their 

reasoning process, and enhanced the development of in-depth thinking by asking 

students timely questions. With the help of scaffolding, the student also contributed to 

the exchange, using their knowledge and learning strategies. This exchange points to the 

important role of teachers in integrating computers successfully into their instruction 
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and the potential of computers in modeling problem solving and the academic language 

through which learning can take place, and encouraging leaner participation and 

autonomy. 

As all participant structures played different roles, but supported the other 

participant structures, this technology-assisted participant structure were followed by a 

short teacher-centered participant structure later, when Mrs. Johnson was going over 

some important science content. In the following example, Mrs. Johnson asks the 

students if they heard the narrator’s summary of the clip. 

Excerpt 6. Class practices and technology. (November 3) 

1 Computer program: Weather is the short-term condition of atmosphere 
at a 

2 particular time and place. Climate is average weather pattern of 
the 

3  particular area over a long period of time. 

4 Teacher: OK. So did you hear her summary, what she said? 

5 Students: Yes. 

6 Teacher: She said weather was what?  

7 Students: [Short-term] 

8 Teacher: [Short-term] measurement.  

9 Teacher: And climate is what?  

10 Students: [Long-term] 

11 Teacher: [Long-term] 

As the narrator of the educational program summarizes the important content as 

it finished (between line 1 and line 3), Mrs. Johnson directs learners’ attention to the 

key points of the discourse (line 4). Her question in line 6 may not be clear in terms of 
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what she is asking. Although her intention was probably to ask if learners understood 

the differences between climate and weather, the question by itself does not indicate her 

intention. The question by itself could be asking for the definition of weather. However, 

as seen in line 7 and line 10, learners have no difficulty in understanding Mrs. 

Johnson’s intent. It is noticeable that students answer using a single word, short-term or 

long-term. Their answers may not be clear for most of people who are not in this 

community. Their answer should have been “Weather is the short-term condition of 

atmosphere.” However, as the excerpt shows, Mrs. Johnson does not have any 

difficulty understanding their answers. This conversation was possible because students 

understood Mrs. Johnson’s intention of the question was to see if the students 

understand the difference between climate and weather. This illustrates how this class 

community has a shared understanding of these types of activities, repertoires, and 

interactional practices, suggesting that the way that learners benefit from the use of 

educational programs might largely depend on the way they construct communications 

around the topic and what they took from the experience for applying to learning. 

Pair-work 

The fourth participant structure is pair-work. This participant structure did not 

occur as frequently as the other participant structures. Only six hours of pair-work were 

included in the data. However, analysis of interactions during the pair-work indicated 

that this participant structure provided ample opportunities to use language, participate 

in activities, negotiate participant roles, and gain competency in tasks and membership 

in the class community. In this structure, students were divided into small groups and 

worked on tasks together at computers. The teacher supervised them from a distance. In 
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this structure, both initiations and responses were made by students. There were no 

explicit rules about who will talk when. In general, high levels of spoken 

communication and cooperation were found as students worked with one or two 

partners at computers, as found in other studies (e.g., Clements, Nastasi, & 

Swaminathan, 1993). It appeared that this type of task encouraged active participation 

from learners who tended not to communicate when using pencil and paper or when 

interacting in other participant structures.  

However, successful collaboration was not guaranteed just by assigning two 

students to a group. Because this type of participant structure did not have 

predetermined rules for participants’ roles in interaction or interactional patterns, 

learners needed to negotiate the responsibilities and develop local rules that led to 

successful collaboration. Accordingly, pair-work served as both an affordance of and a 

constraint on the relationship of power between two students. In the following example, 

one EL, José, and a non-EL, Nick, worked at a computer to create a graph to show the 

temperature change of land and water over time. Nick sat directly in front of the 

computer screen with his hand on the mouse. Then José sat next to him, where he could 

see the screen easily and placed the paper instruction in front of him but slightly to 

José’s side to share. It was not clear why or how they chose the roles (a mouse 

controller versus an assistant) they assumed. However, Nick appeared to exert his 

power as a skillful learner and wanted to take charge of the task. He sat in front of the 

computer and moved the mouse without negotiating which role his partner would like 

to take. Without looking at the paper instruction or discussing with his partner, Nick 
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was purposefully moving the mouse while watching the computer screen. He opened 

the Excel program and tried to start the task by saving it under their names first.  

Excerpt 7. Negotiating roles during pair-work (November 7). 

1 Nick: I think we have to put teacher name and then our name. 

(Nick clicked the title button. The names of student who used the computer 
previously automatically appear on the screen.) 

2 Jose: No, it is Gloria. 

3 Nick: I know.  

(Nick erases the previous users’ names and types their names) 

4 Nick:(spelling) [J] 

5 José: (spelling) [J] 

6 José: (spelling) O.S.E.  

7 José: (spelling) E. 

8 José: There we go. 

In this except, Nick proceeds to the task without any discussion with his partner. 

In line 2, José tries to contribute to the activity by pointing that the automatic function 

of Excel shows the previous user name, Gloria. In line 3, Nick showed his contempt for 

or frustration with his partners’ opinion by replying “I know.” Thus, the exchange 

appears to be graphical or action based. Nick shows little interest in collaborating. 

Instead of explaining explicitly what he tries to do with respect to his action on the 

computer screen, Nick imposes minimal collaboration pattern that is reduced to “I 

know.” Thus, grounding, mutual understanding takes place via both perception of 

actions on the screen and verbal communication at first. 
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This interaction suggests that using new cultural tools including computers and 

student centered participant structures such as pair-work do not ensure that appropriate 

disciplinary engagement or social transformations of power will actually occur. This 

participant structure may be positive in reducing the teacher’s authority and allowing 

students to be active participants in classroom discourses. However, it should be noted 

that power relations also exist between students. Researchers have evaluated traditional 

classroom participant structures and proposed new classroom participant structures in 

order to create classroom environments where all voices can be heard and that can 

afford students opportunities to meaningfully participate in tasks and discipline-specific 

learning (e.g., Herrenkohl & Guerra, 1998, Lampert, 1990, Lemke, 1990). Examining 

participant structure as new cultural tools that can transforms power and authority in a 

class, Cornelius and Herrenkohl (2004) claim that when a teacher introduces new tools 

such as participant structures, he or she creates “the potential for transforming many 

relationships of power: between students and teachers, among students and between 

students and the material being studied” (p. 468). Wertsch (1998) also suggests that “the 

emergence of new cultural tools transforms power and authority” (p.65). However, the 

previous exchange (excerpt 7) raises a question of whether simple introduction of 

cultural tools could transform the relationships of power. What would be the point in 

trying to use computers and assigning two students to a group if one student completes 

all the tasks or students perceive the tasks as a simple action of clicking a computer 

mouse?  

Although Nick tried to take charge of the activity, José continued to participate 

in the task by providing his opinions and feedback. In fact, transcripts illustrate that José 
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produced much more language than this partner during the task. While Nick who 

controlled the mouse was often busy with reading the computer screen and instruction 

on the paper, typing, and listening to his partner, José often produced more language 

and led the activity. The pair became more collaborative when Nick was multitasking 

and making mistakes. The following example shows how the process of interaction with 

peers affords both José and Nick an opportunity to develop proficiency in taking turns, 

negotiating roles in collaboration, and completing computer-assisted tasks successfully. 

In the next excerpt, while José reads the instruction alone, Nick drags a part of the table 

to highlight. However, Nick highlights only a part of the table, instead of the whole 

table, to make a graph. As a result, they have a single, blue line, rather than two lines on 

their graph. 

Excerpt 8. Emerging new roles and collaboration during pair-work (November 
7). 

1 José: Whoa. Whoa. Whoa.  

2 José: We are supposed to have red one. 

3 José: Right? 

4 Nick: Yeah. (chuckle) (0.2) 

5 José: This right here has to be your period, time.  

6 José: Time have to be here, so click another one 

(After clicking the correct part of the table, Nick reads the instruction to see the 
next step) 

7 Nick: Click on Axis title. 

8 José: No. No. No.  

9 José: We are up here.  

10 José: Choose the insert tab,  
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11 Nick: Choose the insert tab.  

12 Nick: I got that.  

13 Nick (looking at the paper instruction): Then choose line. 

14 José: Choose line with markers. 

(José clicks “line with markers” on the screen.) 

15 Nick + José: Which is the first graph on the second row. 

16 Nick + José: Your graph should appear on the screen.  

17 Nick + José: There should be a green chart tools tab now at the top of the 
screen.  

In line 1 and 2, José points that Nick made mistakes. Then in line 5, he explains 

how the chart needs to be done. Rather than reading the instruction, José explains what 

kinds of graph they are supposed to make using his own words. He even uses the word 

period, which is a more academic term than the word time. Then, he restates it using the 

less formal word time. In line 7, Nick tries to read the instruction for the first time, after 

making a mistake. However, Nick reads the wrong part of the instruction. In line 9, José 

let him know where they need to read on the instruction by saying “we are up here.” 

Then, in line 10, José reads the right part of instruction. In line 11, Nick echoes José’s 

utterance while he is clicking the screen. It appears that these two learners begin to trust 

each other. In line 13, Nick reads the paper instruction but leaves the last part, “with 

markers” without reading out loud. In line 14, José reads the part again fully by 

including “with markers.” In line 15, both José and Nick begin to read the instruction 

out loud together. Thus, their appropriate roles and interactional practices develop. 

Notice in the next excerpt how two students interact with their peer collaboratively and 

share the responsibility of activities and their learning. 
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Excerpt 9. Collaboration at a computer (November 7). 

1 José (EL): Click in the box and delete chart title and type which  

2 Nick (Non-EL): heats  

3 José: faster 

(Non-ELL is looking for the line with marker button.) 

4 José: No. No. Right there. No. No. Right there.  

5 José: The last one. (.2) 

6 José: Above the chart.  

7 Nick: Above chart. 

8 José: Then, put which heats faster.  

9 José: Which heats faster. 

10 José: [spelling] H I C H 

11 José: Yep. 

12 José: Click on axis tile at the top of the screen. 

13 Nick: OK. Axis title. Right there.  

14 Nick: Primary right? 

15 José: Yep. 

16 Nick (Nick reads the direction again): Choose Primary horizontal axis. 

17 Nick: Which one? 

18 José: Below axis. 

19 Nick: It’s gonna be what?  

20 José: Time: 

21 Nick: Time? 
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In line 1, an EL, José begins to read the direction and non-EL joins reading. 

They collaboratively construct a sentence in line 2 and line 3 by contributing one word 

at a time. Now, both learners actively participate in the task as a team. Nick moves the 

cursor around the screen and clicks the mouse in response to José while José reads 

instruction and gives the direction to Nick timely. Thus, the learners gradually divide 

their roles and become experts in their role to complete the computer-assisted task 

successfully. The student who controls the mouse becomes familiar with controlling the 

mouse, and takes purposeful action on the screen in cooperation with the other 

participant. The other student guides the mouse controller by reading the print-based 

instruction, pointing to the screen and monitoring actions on the screen. Thus, both 

learners regulate each other’s and their own activity through speaking and pointing. 

They jointly produce academic discourse and products. This excerpt demonstrates how 

learners’ joint activity surpasses what they can do individually. It shows the potential of 

computer-assisted tasks in promoting Donato’s (1988) “collective cognitive activity, 

which serves as a transitional mechanism from the social to internal planes of 

psychological functioning” (p.8). 

Individual Work 

In the fifth participant structure, students worked independently with a 

technological tool such as computers and I-pads. Because of limited computers 

available in the class, the individual participant structure was not used often during the 

computer-assisted tasks (three hours), whereas this participant structure was more often 

found in non-computer-assisted tasks. Mrs. Johnson would go around the class and 
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supervise students. Learners would raise their hands or call their teacher to ask 

questions. The students nearby can hear the student–teacher interactions.  

While learners worked individually at a computer, they often talked to 

themselves. Learners would say things to themselves when they face sorts of difficulties 

(e.g., “Can’t take it down to the precipitation…,” “Ok…open. What?”). For example, in 

this excerpt, Daniela is trying to upload pictures to design a cubic box. However, she 

found pictures that she had not uploaded in her folder.  

Excerpt10. An EL’s private speech (October 20). 

1 Daniela: It gave me this. (.2) 

2 Daniela: Why? (.2) Why there are two pictures?  

3 Daniela: Evaporation. Condensation. (.5) 

4 Daniela: Again. OK (0.4). 

5 Daniela: Open. (0.3). 

6 Daniela: What? 

After finding a problem, Daniela is analyzing her situation in her private speech 

(line 1). She even asks questions to herself (line 2). She talks to herself while checking 

her pictures (line 3) and uploading pictures again (line 4). As this excerpt shows, she is 

vocalizing her behavior in her own speech. Such utterances are not intended to receive 

responses from others nor receive them. Rather, learners appear to use private speech to 

self-regulate, to self-monitor and solve problems (Vygotsky, 1978; Winsler, Diaz, & 

Montero, 1997).  

Considering the nature of individual work, it was not surprising that few 

interactions were observed. However, learners asked questions to their peers next to 
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them from time to time. While individual work in traditional classes did not allow 

learners to talk with others, interaction between learners in individual work during 

technology-enhanced tasks was common and tolerated by Mrs. Johnson. It appeared 

that the rules of interaction between individual learners during computer-assisted task 

were less strict than during non-computer-assisted task activities. Mrs. Johnson did not 

warn learners not to talk each other often. 

At the beginning of a task, the conversational exchanges between two learners 

were normally on the computer skills rather than content. Following excerpt illustrates 

that two EL students involve the manipulation of complex technology and accordingly, 

the interaction is mostly about how to use the computer. 

Excerpt11. Scaffolding among peers (October 20). 

1 Daniela: I opened my picture. 

2 Maria: No. Open the student-shared folder. 

3 Daniela: Then click the open?  

In this exchange, Daniela cannot find the folder that has pictures to upload to the 

computer program. She shows what she did in order to ask what she did wrong and 

what she needs to do in line 1. Maria looks at Daniela’s screen and indicates that what 

Daniela did was wrong and explains what she needs to do (line 2). In line 3, Daniela 

asks one more question to make sure that she is doing right. Once Daniela figures out 

what she needs to know by this exchange, she does not need more assistance from her 

friend and continues on her individual work for herself. As this excerpt shows any 

computer software required a precise action to progress to the next step of the program. 

Accordingly, students practiced describing their actions and the processes involving the 



   85 

 

procedure. Once they became familiar with the tool, their conversation turns more to 

content. Thus, computer-assisted tasks in individual participant structure provided 

learners various opportunities to use language to regulate their practical actions and 

mental processes and acquire cultural tools as well as to interact with other people. 

Community of Practice: Roles and Expert Emerged 

As shown in the previous section, this classroom used different participant 

structures during computer-assisted activities, which required different interactional and 

academic practices. In other words, academic socialization in this class often involved 

local, widely accepted norms of interaction, and of language or literacy use, which must 

be learned and applied or practiced by ELs. The findings of different interactional 

structures indicate that students participate in an activity system in which members 

shared understandings concerning what they are doing and what that means for their 

lives and for their communities” (Lave & Wenger, 1991, p. 98). Members of this 

community had certain ways of engaging in action with other people. Depending on 

participant structures, they developed certain expectations about how to interact, how 

they treat each other, and how to work together. They used various resources such as 

routines, vocabulary, and symbols, tools in some way carry the accumulated knowledge 

of the community, which will be discussed more in later section. Hence, learner 

socialization involved the mutual engagement of participants, shared repertoires and 

joint enterprises, which are in keeping with Wenger’s (1998) three dimensions of 

practice as the property of a community. 

At the beginning of the academic year, it was observed that Mrs. Johnson 

explicitly explained some rules and practices of each participant structure. For example, 
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in a teacher-centered participant structure, Mrs. Johnson made interactional rules 

explicit by asking learners to raise their hands or criticizing students who did not 

comply with classroom rules for participation. However, the socialization process 

implicitly required extensive experience in situations where others were performing the 

target speech or literacy events or acts according to local conventions. As illustrated in 

the student presentation activities, students received constant assistance from the 

teacher and learned the norms for appropriate ways to do the presentation. 

In this class, students not only followed the existing rules, but also developed 

interactional rules as they worked with each other, figured out necessary roles, 

gradually took on certain roles, and became socialized into different roles or identities. 

Identities that ELs might take during interaction varied from the identity of distant 

watcher, novice, and questioner to active participant, information provider, and skillful 

participant. In particular, during the pair-work, the nature of technology-assisted tasks 

required the attention from learners on multiple semiotic resources including 

participants’ actions, materials, and artifacts that students used for communication. 

These tasks helped ELs take on greater responsibility for checking on their peers’ action 

and providing explanations as equal participant of the tasks. Recognizing that the class 

works as a community of practice, I now turn to the question of how ELs are socialized 

into using academic language and academic practices. 

Academic Language and Practices 

The importance of language skills in mainstream subject classes has been 

recognized in many studies (e.g., Lemke, 1990; Wellington & Osborne, 2011). It was 

claimed that for many students the greatest obstacle in learning science is to learn its 
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language (Wellington & Osborne, 2011). To succeed in the science class, learners need 

to understand the distinctive features of language and registers and know how to use 

them to demonstrate their skills as equal members of the community. ELs’ socialization 

in this study also involved learning academic language and discourse practices as well 

as content.  

Although the class observed in this study was not a language class, Mrs. 

Johnson often drew learners’ attention to language. For example, in the following 

excerpt, Mrs. Johnson is trying to explain what causes wind. Because definitions of a 

word are supposed to express the essential nature of an object or a process, definitions 

also include words and linguistic expressions that are often distant from everyday 

English, such as “unevenly” in the example below.  

Excerpt 12. Incidental attention to language (October 26). 

1 Teacher: The land and the water. (.3) 

2 Teacher: But how does it hit it up? It (the website) says unevenly. What  

3 does that word mean, unevenly? You take guess, when you hear 

4  unevenly, what that means. 

5 Students: Not evenly. 

6 Teacher: Well, use another words besides not even.  

7 Teacher: Give me an example. 

8 Gloria: Like not the same amount? 

9 Teacher: Thank you.  

10 Teacher: Did you hear what she said?  

11 Teacher: Not the same amount.  

12 Teacher: That’s the perfect way to say it.  
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The teacher-centered whole group structure led to an incidental discussion of 

language, although the focus of attention was often limited to lexical level. In particular, 

language became the focus of the class attention when Mrs. Johnson juxtaposed texts 

from different sources to help learners’ understanding of definition. For example, Mrs. 

Johnson often compared texts from technology with text from textbooks. In the next 

excerpt, after learning about wind by searching for websites for a definition, now Mrs. 

Johnson asks an EL student, Daniela to read a part of science handbook.  

Excerpt 13. Multiple sources (October 26). 

1 Teacher: And see if they (books) don’t say the very same thing we just  

2 read on the Website.  

3 Daniela: (reads the handbook) Wind is moving air. 

4 Teacher: Repeat that sentence! 

5 Daniela: Wind is moving air. 

6 Teacher: Is that the same thing that said on the website? 

7 Students: Yeah. 

This talk illustrates how teacher talk focuses on both science content and 

language itself. In the above two examples (Excerpt 12 and 13), learners learn two 

different ways to define the word wind: “Wind is air in motion” and “Wind is moving 

air.” Mrs. Johnson is using Internet websites and a textbook as sources of input and 

makes comparisons. Learners are exposed to different linguistic expressions and have a 

chance to learn definitions several times in different ways.  
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Figure 1. A page of an EL’s notebook (evidence of student attention to language). 

Text:  
Wind is air in motion=movement.  
Uneven=not the same amount. 
Rises; Going up. 

Learners’ notes showed that this teacher’s explicit talk drew their attention to 

language itself as much as science content. It was observed that several ELs wrote down 

definitions of these terms in their notes, even though Mrs. Johnson did not tell them so 

(Figure 1). It is noteworthy behavior, given that most of learners normally take notes 

only when Mrs. Johnson instructs them explicitly to do so. 

However, language forms did not always capture the learner or Mrs. Johnson’s 

attention. The following excerpt illustrates how simple differences in texts may not be 

salient to ELs, which may cause an incomplete understanding of the content. Mrs. 

Johnson is going over the definitions of processes of the water cycle. Mrs. Johnson is 

showing a list of definitions using a document camera. As Mrs. Johnson highlights key 

words in the definition, learners write them down. 

Excerpt 14. Linguistic challenges (November 1). 

1 Teacher: Evaporation, the process of changing from a liquid to gas, 
usually 

2 caused by energy from the sun. If you would like to remember 
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3 what evaporation means, what’s going to be your key words to 

4 learn it? 

5 Maria (EL): Liquid, gas. 

6 Teacher: Very good. Liquid to gas. (.5) 

(The teacher highlights “liquid to gas” with her marker.) 

7 Teacher: The third box is condensation. (.4) 

8 Teacher: This is a long definition also. The process of changing from gas  

9 to liquid, such as water vapor changing into water. Boy. It is long 

10 and windy.  

(The teacher highlights “gas to liquid” with her marker.) 

11 Teacher: But I see some key words already highlighted. That should give 

12  you a clue what the key words are going to be. 

13 Andres: Gas? (0.2) It’ same. 

14 Teacher: Almost the same except little bit different. Don’t you think? 
(.6) 

15 Andres: Oh. Now it’s gas to liquid. 

16 Teacher: That’s right. It is a different process. 

In line 1, the teacher reads the definition of evaporation. When Mrs. Johnson 

asks Maria the key words of this definition (line 3), Maria displays her incomplete 

knowledge on the concept of evaporation by omitting the word to that is essential in 

indicating direction of a process in the definition of evaporation (line 5). In line 6, Mrs. 

Johnson recasts her by adding “to” to her utterance and accenting it. It is not clear that 

Maria and other ELs noticed this linguistic feedback at that moment. Because the 

moment was focused on meaning, not form, and because the class is not a language 

class but a science class, it is likely that learner attention may not be on linguistic form. 
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Particularly, given that Mrs. Johnson started her feedback with “Very good,” which 

may have signaled that Maria’s answer was correct. The ambiguous nature of recasts 

has been documented in many studies (e.g., Lyster, 2004). In line 8, Mrs. Johnson now 

reads the definition of condensation. In line 13, Andre says that the definition of 

condensation is same as evaporation. His confusion occurs by misunderstanding that the 

direction of processes of condensation is different from evaporation, although both gas 

and liquid are involved in the processes, indicating that Andre, at least, may have not 

paid attention to Mrs. Johnson’s linguistic feedback given to Maria in line 6. Mrs. 

Johnson encourages him to think again by asking his opinion rather than providing 

answer right away (line 14). After looking at his note carefully, Andres realizes that the 

directions of two processes are different (in line 15). This interaction illustrates how 

ELs may not understand the gist of the text by reading the text alone and without 

analyzing linguistic forms. Both Maria and Andres did not realize the importance of 

direction involved in the change from liquid to gas or from gas to liquid, and Mrs. 

Johnson aptly points this out. Whether or not Maria and Andres both understood this 

point conceptually is not clear from these data. 

This excerpt may be a typical exchange that could be found in a science class. 

However, this exchange illustrates one way that learners are apprenticed into cultural 

practices through “guided participation” (Wenger, 1998). Mrs. Johnson is teaching the 

concept of different water cycle processes but she is also reformulating learner 

language, and encouraging learners to reformulate utterances to focus on language 

itself. Notice in this interaction how Mrs. Johnson tries to facilitate ELs to be socialized 

into academic discourse by asking questions, and giving feedback. Mrs. Johnson not 
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only signals what is the most important component in the content but also invites ELs to 

participate in this discourse. She also gives positive responses (e.g., “Very good”, 

“That’s right”) offering learner legitimacy and linguistic feedback (e.g., “Liquid to 

gas”) modeling the appropriate form. Thus, these teacher’s remarks not only relate to 

the qualities of the learner’s answer, but also to the teacher’s level of satisfaction (or 

dissatisfaction) regarding the linguistic performance. 

Mrs. Johnson’s scaffolding provided students with linguistic forms and 

structures, and encourages learners to stretch their language use, to expand their 

competence in academic language and appropriate academic discourse by providing 

more conventional vocabulary. For example, the example below shows how Mrs. 

Johnson guides Gloria to build her concepts from the basic descriptive knowledge to a 

definition of scientific phenomenon or a higher level of concept. 

Excerpt 15. Conversation between the teacher and an EL during the student’s 
presentation (October 26). 

1 Gloria (EL): The arrows in the picture show the direction the water is 

2  moving. 

3 Teacher: So what is the diagram about, Gloria? 

4 Gloria: It is about moving water. 

5 Teacher: Very good. (.2) It is a definition of what? 

6 Gloria: Water cycle.  

In this excerpt, a student presenter, Gloria is explaining about a diagram of the 

water cycle (line 1). Mrs. Johnson intervenes by asking her to summarize what the 

diagram presents (line 3). Gloria answers her successfully with her own words (line 4). 

Mrs. Johnson praises her and acknowledges her answer is correct. Notice in line 5 how 
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Mrs. Johnson pushes Gloria further to describe the phenomenon in an academic way by 

providing the vocabulary “definition.”  

EL Socialization 

The finding on participant structures and the use of academic language in the 

previous sections revealed that learning science content and the acquisition of linguistic 

and sociocultural knowledge during technology-assisted activities are integral to one 

another. It pointed to the pervasive influence of cultural norms and ideologies of the 

immediate class community and the larger society. Following section will delineate how 

these cultural norms are organized, and presented to ELs during technology-assisted 

tasks, and how ELs’ interaction with their peers and instructors facilitate them to 

participate in those practices and thus to gain fuller membership of the community.  

Making Meaning Transparent 

The challenge that ELs face during academic socialization often resides in the 

level of “transparency”. The way in which activities are organized to make their 

meaning visible may not be apparent to all members of a community, because the 

knowledge within a community of practice, and the way of perceiving and manipulating 

objects that are encoded in artifacts, are revealing to different extents (Lave & Wenger, 

1991). In this study, certain classroom practices were never explained to students, 

although they had different meanings and were used in unique way within a community. 

For example, the following figure is a portion of the instructions for an assignment 

given to students to help them produce a line graph using the Microsoft Office program 

Excel. The instructions explain the steps of producing a line graph to illustrate the 

difference between land and water temperature changes over time. The explanation 
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consists of various technical terms and words with different functions that are used in 

Excel, as well as vocabulary for scientific content. Thus, students encountered 

unfamiliar words when they used computer programs (e.g., legend entries, series, and 

design tab). Although Mrs. Johnson demonstrated the process before students were 

divided into pairs, Mrs. Johnson’s instructions did not cover the new functions of 

computer program words and technical words. It was assumed that learners understood 

these terms. 

In addition to technical terms, academic language often uses italics and boldface 

types to signal emphasis or importance, as does the relative point-size of type in titles, 

headings, captions, labels, and so forth. Figure 2 shows a part of instructions given to 

learners. 

 
Figure 2. A part of instructions. 

Although it is not consistent, the directions use upper cases letters (e.g., 

SELECT DATA) or quotation marks (e.g., “Chart Tools”) to indicate that the word is 

being used in different function from everyday language or is a name of tools that Excel 

provides. In line 18, if “select data” were not written in upper case letters, this 

instruction could have been confusing or even ungrammatical as in “click select data.” 

However, it presents select data as a noun term by marking it in upper case letters. This 
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textual convention is not likely to be explained by teachers but learned by learners by 

participating in academic discourse. How do students make meaning with such texts?  

Interestingly, learners appeared to understand this function of upper case or 

quotation marks well enough to follow the directions with Excel. In particular, a 

learner’s capability to understand this function is found in their exchange regarding 

direction step 21. Notice that in step 21, Mrs. Johnson mistakenly left out the word edit 

without using upper cases or quotation marks. The following excerpt shows how an EL 

interprets this direction. In the following excerpt, two ELs are working at a computer. 

Andres is reading the instructions and Nilson is controlling the computer mouse. 

Excerpt 16. ELs’ autonomy (November 7). 

1 Andres: Click select data. 

2 Nilson: Select data? (.2) OK. There it is. This one. 

3 Andres: Look under the legend entries. Click on the series one. (. 2)  

4 Click it and edit it. (.3) Series 

5 Nilson: I know 

In line 1, Andres reads direction number 18 of the instruction as shown in Figure 

2. Andres demonstrates that he understands the function of capital letters. In line 3, 

Andres continues to read direction number 19 and 20. Then, Andres appears hesitant. 

After a short pause, in line 4, Andres is explaining the direction No. 21 “Click edit” as 

“Click it and edit it.” It shows that he understood the function of capital words and 

quotation marks by interpreting that step 21 is missing “and” between “click” and “edit” 

instead of reading it as “click Edit.” This shows that learners actively participate in 

making sense of academic texts and negotiating meaning rather than passively 
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following the teacher’s direction. These examples illustrate the potential role of 

computer-assisted pair-work in promoting learners’ active participation, negotiations, 

and appropriation of technical words and practices. 

Understanding Scientific Text 

Socialization into this particular science class community and further into the 

broader school and academic communities requires learners to understand how different 

semiotic tools including language and images are used in unique ways in the given 

context. While the challenge of the socialization process appeared more subtle and 

implicit in teacher-centered participation, more student-centered participation structures 

demonstrated how class interactions provided opportunities for learners to practice 

academic language, learn the academic discourse, and be socialized into the local 

practice. For student-centered whole group participation structure, student presenters 

usually needed to explain the slide that Mrs. Johnson prepared, in their own words 

based on few linguistic cues. Because the PPT slide did not have complete sentences to 

present concepts and were prepared by Mrs. Johnson, the words or picture cues may not 

have been clear for some learners.  

In the following example, Gloria tries to explain a slide about day and night. The 

slide has all the linguistic cues that students need to make a sentence except for the 

copula verb, “are”; Day and night, caused by, and Earth’s Rotation. As Figure 3 shows, 

however, the key words are not arranged as they are in textbooks, from left to right. The 

texts are juxtaposed with images of the sun and the earth and other symbols such as 

arrows. Although there are few words and helpful nontextual support, these textual and 
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visual images may not be clear to the learner at first. Learners need time to understand 

what the teacher intended to say with these images and texts.  

 
Figure 3. A PowerPoint slide. 
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Excerpt 17. An EL’s presentation: Unclear PPT slide (October 26). 

1 Gloria: Because (.4) 

2 Teacher: No. Start at the top. Day and night. 

3 Gloria: Because we have day and night 

4 Teacher: No. No. Day and night is? 

5 Gloria: Day and night is caused by earth rotation. 

6 Teacher: Very good. (.2) Day and night is caused by the earth’s rotation. 

7 Very good. 

8 Teacher: Tell us what you see Miss Gloria. 

9 Gloria: I see the earth rotating and the sun is shining on one part and not 

10 the other part. 

11 Teacher: OK. So what happens when it shines on one part? 

12 Students: It’s day. The other is night. 

13 Gloria: Day and night! 

14 Teacher: And then and then, the world it’s not shining, what? 

15 Gloria: Night 

16 Teacher: Nighttime. Very good. Tap [the Interactive slate board to go to 
the next slide]. 

In this excerpt, Gloria remains quiet for several seconds staring the slide. In line 

1, the presenter starts her sentence with “because” to fill out the long silence. However, 

she appears to need more time to figure out the meaning that the slide conveys. Her 

utterance, “because” indicates that she understands that she needs to talk about the 

cause of the phenomenon. It is not clear at this point what she is trying to say. She could 

have said, “because of the earth’s rotation, we have day and night,” which would be a 

correct interpretation of the slide. However, in line 2, Mrs. Johnson assumes that 
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Gloria’s logic is wrong and signals her to reformulate her sentence. This indicates that 

there is an expected answer for this slide. In particular, Mrs. Johnson gives more 

specific direction by asking her to start from the title of the slide. In line 3, Gloria 

appears to be confused about the concept of day and night and starts to explain in 

reverse logic as “Because we have day and night, we have earth rotation.” Although her 

answer is not correct, her utterance still indicates her understanding that the slide 

requires explanation on the causation of day and night phenomenon in relation to the 

earth rotation. In line 4, Mrs. Johnson even provides a subject and verb of the sentence, 

which Gloria is supposed to use. In line 5, she succeeds in forming a sentence that Mrs. 

Johnson wanted to hear. This example shows that Gloria struggles with what the slide 

means and what they are supposed to do at first. As Mrs. Johnson expects a closed 

answer, Gloria does not have opportunities to form her own sentences and demonstrate 

her understanding in her own language until line 5.  

On the contrary, notice how Mrs. Johnson guides the presenter to continue with 

next questions (line 8) and how it leads to Gloria’s response. In line 8, Mrs. Johnson 

asks the student presenter to explain what she sees. The questions are much more open-

ended. In responding, Gloria forms a complete sentence with all the necessary 

information. She demonstrates that she understands what the text and images on the 

slide imply and reformulates her sentence in a more academic way. Given her ability to 

explain the day and night here, her hesitation and wrong answer in the previous 

exchange (line 5) may indicate that she was overwhelmed and mediated by the multiple 

semiotics and Mrs. Johnson’s expectations at that point. If not, it may show that she was 

trying to figure out what Mrs. Johnson wanted to hear and was waiting for help. 
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Whatever the reason was, this exchange shows that there are expected answers, and 

learners also understood that there are preferred answers by the teacher and tried to 

figure them out to meet the expectations. 

ELs in science class are required to learn how to interpret the way multiple 

semiotic resources are used in the context. It is often assumed that pictures and images 

are self-explanatory and always help ELs understand the content easier. However, the 

certain pictures used in technical fields are different from many pictures used in 

everyday life and require knowledge far beyond those required for everyday pictures. 

Scientific text employs pictures, and tables which require learners to figure out implied 

meanings (Lemke, 1998). As previous examples show, all pictures and tables have an 

implied grammar, and a textual sentence that can be recovered by readers. Learners are 

expected to understand the pattern of semantic relations of this multimedia text based 

on another related text or discourse, or from an earlier section of the present one and 

come up with the implied text. As the examples show, the capacity to understand 

technical pictures is fundamental to scientific and technological literacy for students. 

These skills are a type of visual literacy that involve the reading and writing of technical 

pictures. It is important for students to develop this visual literacy in order for them to 

develop the academic or scientific literacy that requires understanding of the specialized 

verbal and mathematical language they encounter in science.  

When learners interact with texts in this class, they made meaning in a range of 

modes of communication including visual images. The different semiotic resources 

were often used in a way that was transparent only to the members who shared the goals 

and practices related to the goals in a community. In the following excerpt, a student 
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presenter is about to explain on the revolution of the earth and orbit of the moon. The 

slide consists of abstract semiotic resources that may be unclear to someone who has 

not been apprenticed into the use of such tools. The student presenter opens a slide with 

images of the solar system with “moon” being the only print as seen in Figure 4.  

 
Figure 4. PowerPoint slide for student-centered whole-class activity 

Excerpt 18. Shared meaning of semiotic resources (October 26).  

(Gloria taps the slide and a new slide shows up. Gloria remains silent looking at 
the slide for a while.) 

1 Teacher: Go on honey. Just tap it one time. The earth will begin to 
revolve.  

(Gloria taps on the palm computer and the animation shows the earth 
revolved around the sun.) 

2 Teacher: All right. Pick on somebody to tell you how long it takes. 
(Several students raise their hands) 

3 Gloria: Dee 

4 Dee: One year. 

5 Teacher: It takes the earth 1 year. (.3) Tap it (the palm computer) again. 
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 (As the presenter clicks the PPT heading, “1 Revolution=1 year” appears.) 

6 Students: One year.  

7 Teacher: One year. (.2) One revolution equals 1 year. 

At first, Gloria seems hesitant not knowing what she needs to do with this slide 

or say. The messages that Mrs. Johnson wants to deliver with this slide do not seem 

clear to Gloria at first as her long pause indicates. The purpose of this image was to 

show how each planet revolves. Mrs. Johnson used the animated effect of the PPT to 

signal what learners need to pay attention in the slide. However, until the student 

presenter taps the slide and the animated effect shows the earth begins to revolve around 

the sun, the slide cannot convey teacher’s intention or shape common ground/floor with 

this slide. Noticing that Gloria remains quiet for a while, Mrs. Johnson asks her to tap 

the slide to see the animated effect of the slide in line 1. After watching the animation, 

in line 2, Mrs. Johnson indicates that the presenter needs to ask the other learners about 

the length of the earth’s revolution, saying that “Pick on somebody to tell you how long 

it takes”. Notice that she does not include the subject (e.g., the earth) or exact action 

verb (e.g., revolve, go around) in her sentence. However, it appears that watching 

animation of the earth’s revolution together helps learners understand the object of topic 

discussed, as a student answers correctly in line 4. The correct answer indicates that 

learners understood the subject word of the question was the earth. In line 5, when the 

student presenter taps the palm computer to go to the slide, the text “Revolution=1 

year” appears. Again, the text is far away from the everyday language. It uses an 

equation symbol. “One revolution equals 1 year” may not make sense to students who 

do not understand the topic of this discourse. Perhaps “one revolution takes 1 year” 
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would make better sense than “one revolution equals 1 year”. Moreover, given that 

there are several planets including the sun, the moon, and the earth on the slide, the title 

is confusing in that the title itself does not indicate whose revolution is equal to 1 year. 

In this discourse, this title text makes sense to students because learners watched the 

animated effect right before the title appeared. Thus, the successful use of images and 

animated effect of PPT demonstrates that these semiotic resources embodied shared 

meanings based on their past uses and were actualized in this immediate class context. 

It also shows how discursive processes of this class community largely mediate an 

individual’s practical and symbolic activity (Thorne, 2003). 

The class members shared certain interaction practices and an academic register 

that has its own rules and practices. They used the visual images and animation effect of 

PPT as a part of text and responded to the animation. In order to participate in the 

academic discussion, understanding the function of animation was important. The 

following excerpt shows how students in the classroom participants responded to 

animated effect of slide and the practices constitute these important practices. 

Excerpt 19. The emergence of a new practice (October 26). 

1 Teacher: One revolution equals 1 year. 

(Gloria taps a palm computer to show the next slide. The slide shows the moon 
evolving around the earth through an animated effect.) 

2 Gloria: [Daniela.] 

3 Teacher: [Answer that.] 

4 Teacher: Who? 

5 Gloria: Daniela. 

6 Daniela: 28. 
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7 Gloria: Yes 

(Gloria taps a palm computer. A text, “moon revolution=28 days” appears next 
to the picture of moon on the slide. 

8 Teacher: That’s correct. Very Good. It takes the moon 28 days to 1 
month 

9  to make one revolution. 

When Gloria taps the slide, the animated slide shows that the moon revolves 

around the earth. However, there are no texts showing questions to answer on the slide. 

Interestingly, Gloria picks a person even without articulating a question in line 2 and 5. 

In line 3 and 4, Mrs. Johnson interrupts just for the flow of presentation. Then, without 

listening to the question from the presenter, Daniela answers her correctly in line 6. In 

line 7, Gloria says, “yes” indicating that her answer was correct.  

This excerpt illustrates how it is important to understand visual images for 

learners to participate in the academic discussion and understand the important concepts 

of the discourse. The use of text on the slide was very limited and the slide relied on the 

visual presentation. The student presenter often did not articulate the questions but the 

questions were understood by the members of the classroom. The limited use of 

complete sentences may, in part, reside in the limited proficiency of the EL presenter. 

However, it appeared that the features were also due to the fact that the presenter did 

not articulate things that were already obvious to all. In addition, Mrs. Johnson did not 

interrupt the interaction to articulate and clarify the question. It appeared that students 

and Mrs. Johnson treated the animation of the image as a part of the text that signaled to 

them to respond. Indeed, they raised their hands as soon as the animated effect of slide 

appeared.  
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This example illustrates how a new practice of interaction emerged as they use 

animated effect of PPT and how students appropriate the academic discourse associated 

with this new practice. This class community developed norms and forms of using 

images and animated effects through their everyday activities. These norms were 

developed not only from local, immediate activity, but also from the wider cultural 

contexts of science discipline. In addition, the two previous exchanges show that 

academic practices of using images and animated effect of slide in this class was not 

explicitly presented to students. Mrs. Johnson did not provide an explanation regarding 

these practices. In other words, students learn what the animated effect meant in this 

discourse and what they were supposed to do with it by observing the teacher and the 

presenter. 

Attention to Multiple Semiotic Resources 

As discussed in much literature, science literacy involves not only unique 

vocabulary and structures but also various types of semiotics. It often relies on the use 

of visual representations such as graphs, tables, diagrams and drawings as well as 

mathematical expressions. Understanding multimedia texts and producing a range of 

multimedia genres are important skills for learners to acquire. In this sense, findings in 

this study demonstrate the potential of computer-assisted tasks to engage learners to 

produce scientific texts. For example, pair-work gave chances for learners to use 

academic practices and language. As seen in previous student exchanges during pair-

work, learners were engaged in tasks producing abstract graphs that only showed 

conceptual relations and not actual data. Instructions included many abstract and 

technical terms. It could be challenging for ELs to follow instructions. However, 
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learners demonstrated that they were in control of tasks rather than simply following the 

instructions given. 

During the pair-work, the dependency of learners on computers increased. In 

other words, as the teacher’s supervision became distant as seen previously, how 

learners completed a task largely depended on how they interpreted and manipulated 

available literacy materials and tools as well as the interaction they had with their pairs. 

Learners’ interaction was mediated by multiple semiotic tools including oral language 

used by the students to communicate, written instructions for the task and texts on the 

computer screen, and learners’ physical actions such as pointing and mouse movements. 

Learners had to go back and forth between different semiotics. They alternated between 

reading directions on the paper, finding tools on the screen, and monitoring what they 

were producing. Learners needed to constantly focus on where the other student was 

reading, what the other student was doing and what they were talking about. The 

computer provided an immediate, visual referent which links learners’ attention to what 

the other person was saying and what they were doing. By doing so, they provided 

scaffolding each other and completed the task successfully. The following excerpt 

shows how students need to pay their attention to multiple semiotic resources during a 

computer based tasks with their peer. 

Excerpt 20. Attention to multiple semiotic resources (November 7). 

1 José: (reads the directions on the paper) Then choose rotated title.  

2 Choose rotated title. (.4) 

(Both José and Nick are looking for the “Rotated title” sign on Excel program) 

3 José: The second one. Choose rotate title. Second. Second. (.3) 



   107 

 

4 José: (Reading the directions) Then put temperature. (.2) 

5 José: (Looking at the screen) Tem-per-a-ture. E.E.E. (Spelling.) Put an E. 

6 Nick: Oh. Yeah. (chuckle) 

7 José: OK. You will know, now have to click on the design tab at the top 
of 

8 the screen. 

9 Nick: Design tab?  

10 José: Click select data. 

11 Nick: Select data?  

12 Nick: OK.  

13 Nick: There it is.  

14 Nick: This one. 

15 José: Then look under legend entry series. 

In line 1, José (EL) reads the instructions on the paper distributed by the teacher. 

Although he reads loudly enough to be heard by his partner, it appears that he reads for 

himself to understand the procedure. Then, in line 2, he repeats it for his partner without 

looking at the instruction, while he is looking at the computer screen to look for the 

“Rotated title” sign on Excel program. In line 3, José is now looking at his partners’ 

mouse and monitoring his mouse movement. He directs his partner. In line 4, José looks 

at the directions again. The directions say, “Click in box and change the name to 

Temperature.” José does not read the whole direction as it is but restates it shortly on 

his word, skimming the directions and monitoring his partner at the same time. In line 5, 

José assists his partner by typing “temperature” and by reading the word slowly, at his 

partner’s typing pace. He even corrects his partner’s spelling error. From line 7 to line 
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14, he goes back and forth between reading printed instructions and explaining it to his 

partner on his partner’s pace. In line 7, he reads the direction. In line 9, his partner, Nick 

is checking with José while searching for the right tab on the screen. In line 10, after his 

partner clicking the design tab, José provides the next step and helps Nick to find it on 

the screen by pointing to the screen. 

One of the major characteristics of pair work is that multiple objects (i.e., the 

computer screen, the paper instructions) played meditational roles in leading learners’ 

active participation in practice. The presence of computer and paper instruction helped 

to establish joint attention between two learners by drawing their attention directly to 

the certain objects such as a computer screen or the printed instructions. The objects 

allowed students to play particular roles (e.g., controlling the mouse and reading 

instructions) in a legitimate fashion. For example, when a student at the computer began 

to type, the other student often read along as the words were being typed on the screen 

at the pace of typing to signal collaboration. Students often assisted their partners by 

providing spellings or vocabulary words. When a student at a computer finished typing, 

the other student read the next step of instruction so they could proceed to the next step. 

The student at computer signified that he or she understood the direction and was 

looking for the icon on the screen by repeating his partner’s direction or moving the 

mouse around the screen. Learners who were not at a computer were supposed to notice 

this practice and join the search together, rather than remaining uninvolved as if their 

responsibility was over for the moment. Therefore, the multiple objects required 

learners’ moment-by-moment attention to objects that being on the focus of activity at 

the moment as shown in Figures 5 and 6. 



   109 

 

 
Figure 5. Triadic attentional frames during paired computer tasks: learners at computer. 

 

 
Figure 6. Triadic attentional frames during paired computer tasks: learners who are not 

at computers. 
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However, this coordination of multiple actions is not always easy. In the 

following excerpt, two learners are working at a computer. Andres reads paper 

directions and Nilson is following Andres’ instructions by working with the computer 

mouse. However, miscommunication occurs because Andres’ attention is only on 

reading the paper instruction, failing to monitor what Nilson is doing. 

Excerpt 21. The demands of computer-assisted tasks. 

1 Andres: Click on the INSERT tab at the top of the screen (November 7). 

(Nilson clicks on the Insert tab and peeks at the direction on the paper that 
Andres is reading.) 

2 Nilson: Customer header, customer header. 

3 Andres: On the tab, at the top of the screen. (.3) 

4 Andres: Click on the INSERT tab 

5 Nilson: I know the insert tab 

6 Andres: Click OK again. (without looking at what Nilson is doing) 

7 Nilson: What do you mean, click OK again? 

8 Andres: Oh. On the header and footer, click custom header. 

9 Nilson: Custom, Custom. 

In line 1, Andres reads direction slowly. Nilson finds the Insert tab soon and 

tries to find the “customer header” while Andres is still reading the first direction. 

However, Andres does not know that Nilson already found the insert tab and tells 

Nilson that it is at the top of screen in line 3 and repeat the direction in line 4. In line 5, 

Nilson tells Andres that he already found the insert tab. Then, Andres reads the 

instruction again but reads the wrong part skipping one step (line 6). As a result, in line 

7, Nilson requests clarification. In line 8, Andres realizes she skipped one step and did 
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not follow her partner’s pace and provides a correct instruction. In line 9, Nilson signals 

that he is looking for Custom header by repeating the word custom, which invites 

Andres to look for the icon on the screen and prevents him from reading the next step. 

This excerpt illustrates how computer-assisted tasks require attention to multiple 

activities from both learners who are working with a mouse and learners who are 

assisting next to their peer.  

When learners participated in computer-assisted tasks, learners were challenged 

by various mediational objects that require learners’ moment-by-moment attention to 

multiple objects for successful completion of tasks. Although learners experienced 

miscommunication at first, learners seemed to gradually understand their roles in a 

given participant structure, created legitimate practices between pairs and orchestrate 

their active participation. In this sense, the socialization process in this particular 

participation structure was bidirectional, which involves collaboration from both ELs 

and non-ELs and leads to the development of new interactional rules rather than a 

bounded transmission of pieces of knowledge. This socialization involved efforts to 

understand, create, and contribute to social activity. Rogoff (1995) noted that 

“Communication and shared efforts involve adjustments between participants (with 

varying degrees of asymmetry) to stretch their common understanding to fit with new 

perspectives in the shared endeavor” (p. 153). The shared activity by two learners 

brought together different perspectives and transformation.  

Authorship, Membership and Autonomous Learning 

While ELs’ socialization during teacher-centered structure can be described as 

peripheral participation, individual and pair work participation structure provided 
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opportunities for learners to move toward fuller participation in the class community. 

When students worked individually or in pairs at computers, students were provided 

with more opportunities for them to participate in actual activities, had more 

responsibility in the process of completing a task, exerted their agency and accordingly 

had the opportunity to gain authority. When learning, as is seen as a process by which 

ELs become increasingly competent in academic practices, and gain membership in a 

community, a certain level of legitimacy is essential for learning (Wenger, 1998). In this 

sense, these opportunities for learners to participate in the actual activities, and to access 

to resources for understanding through growing involvement are critical.  

In the following excerpts, students are working on a computer to design a cube 

showing a water cycle. Learners search for pictures for 6 different forms of water: 

condensation, evaporation, precipitation, collection, transpiration, and cloud. When 

learners work individually at a computer at first, they show hesitation and less 

confidence with a task. For example, learners first would ask questions to Mrs. Johnson 

or their peers if their choices of pictures were appropriate for the water cycle.  

Excerpt 22. The lack of agency (November 7). 

1 Daniela: Can I get this for transpiration? 

(The teacher approaches the student and look at her screen) 

2 Daniela: This one. 

3 Teacher: Yes! That one looks good. 

Daniela appears uncomfortable with making decisions for herself. She is taking 

an identity of novice at the beginning of task. When the teacher was not around, 

students would ask their peers questions, as in the following excerpt 



   113 

 

Excerpt 23. Experiencing sense of agency (November 7). 

1 Gloria: Can I get this for transpiration? 

2 Daniela: This one? I have that too. 

In response to Gloria’s question, Daniela agrees that Gloria’s choice is fine by 

indicating that she chose the same picture as her. It appears that some learners are not 

familiar with the freedom and responsibility given to them at first. In contrast to Gloria, 

Daniela shows more confidence with her choice. Daniela’s use of the word I in 

indicating Gloria’s choice is correct, and shows her ownership of tasks. As learners 

become familiar with the tasks, they become more confident with enacting their beliefs 

and opinions. In the following excerpt, two learners exchange their thoughts on the 

concept of stages of different water cycle by discussing their selections of pictures at 

computers.  

Excerpt 24. Active engagement in learning (November 7). 

1 Daniela (looking at her peer’s screen): You have two clouds? 

2 Gloria: Well. Condensation is cloud. 

3 Daniela (looking back to her own computer screen): I’m going to find  

4 collection. 

5 Gloria: Condensation. Evaporation 

In this exchange, both Gloria and Daniela now appear more competent with this 

task and are taking an identity of more skillful learner. In line 1, Daniela challenges 

Gloria’s selection of pictures by pointing that Gloria has two pictures of cloud. Daniela 

thinks that a picture for condensation needs to be different from a picture of cloud. In 

fact, Daniela has a picture of a cold water bottle with dripping water on its outer surface 

as an example of condensation. However, in line 2, Gloria indicates that Gloria knew 
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that she had two pictures of cloud by saying that “condensation is cloud.” Gloria thinks 

that choosing two pictures of a cloud is fine because “cloud” is also an example of 

condensation. Then, Daniela appears to agree with Gloria’s opinion and goes back to 

her own task. In line 3, Daniela is emphasizing that she is in charge of her own task. In 

line 5, Gloria checks the list of water cycle processes to see if she has all the pictures to 

represent each process. This interaction illustrates how learners have the opportunity to 

express their knowledge in different ways using images. This activity promoted 

learners’ engagement in design, “the intentional deployment of resources in specific 

configurations to implement the purpose of the designers” (Kress, 2000, p. 340). 

Although learners did not create new pictures but selected pictures from a number of 

choices, learners demonstrated their understanding of the water cycle by choosing 

images that they thought represented the process best. Learners also questioned other’s 

choice and defended their choice. Tasks in other participant structures may also provide 

students a sense of ownership over students’ products or ideas. However, computer-

assisted tasks in this individual participant structure show that students perceive a 

higher level of flexibility in applying their ideas and negotiating them with their peers. 

Tasks in teacher-centered participant structures might not have the opportunity to work 

with these scientific concepts in this way because the teacher’s evaluation of the 

students’ idea could encourage the further development of it and take the ownership out 

of the students’ hands during such scaffolding processes. 

Given that the computer-assisted tasks were relatively new to teachers as well as 

learners, it appeared that all participants including the teacher became a more equal 

member of the computer-assisted task activities. Mrs. Johnson faced new features of 
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technology or unexpected results when she used computers in practice, although she 

already knew the program. For example, when students used an Internet website to 

design their cubes, they used one password which was provided by Mrs. Johnson to 

access the website. Accordingly, when learners uploaded pictures on the website, their 

folder had all different pictures that the others uploaded as well. The following excerpt 

occurred due to this unexpected result. 

Excerpt 25. Shifting expert–novice relationship (November 7). 

1 Gloria: It gave me this. Why there are two pictures? 

2 Daniela: Evaporation, condensation. (0.5) 

(Learners looking at each other’s screen and go back to their own work) 

3 Teacher: You got several pictures there, honey? 

4 Or just one? Or does it come out two? 

5 Gloria: No. It’s her picture. 

6 Teacher: Oh. OK. I see. 

In line 1, Gloria notices that she has some pictures in her website folder that she 

did not upload. Gloria asks herself why there are two pictures when she only uploaded 

one. This remark draws attention from Daniela who is working at computer next to her. 

In line 2, Daniela peeks at Gloria’s screen and checks her own screen. Daniela and 

Gloria do not talk each other about why they have pictures they did not choose. 

However, it appears that they figure out that each other’s selected pictures were 

uploaded into a shared folder, by looking at each other’s screens. Then, they continue to 

work at own computer. However, Mrs. Johnson does not know the fact that students 

have shared all their pictures until she passes by Gloria. In line 3, Mrs. Johnson points 

out the fact that Gloria has two of the same pictures, thinking that Gloria made a 
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mistake. Then Mrs. Johnson realizes that she may not have understood how the website 

worked and asks Gloria and Daniela (line 4). In line 5, Gloria explains that her screen 

shows pictures that the others chose as well. Thanks to Gloria’s explanation, Mrs. 

Johnson understands now why they have several of the same pictures in a folder. As this 

excerpt illustrates, students have learned how the program works by participating in the 

tasks without the teacher’s assistance. They even teach their teacher about the program. 

Through this process, the technological tools and individual participant structure 

together reduced the presence of Mrs. Johnson as an authority and afforded these ELs 

opportunities to appropriate practices, gain ownership of their products, gain skills 

necessary for membership of this community, and demonstrate their skills as competent 

learners. 

Guided Socialization 

Teacher scaffolding. As illustrated before, some ELs’ socialization processes 

were done though guided participation. In particular, regardless of the participant 

structure, it was found that the different levels of scaffolding by the teacher played an 

important role for successful interactions and learner socialization. Mrs. Johnson 

provides scaffolding for the interaction using various strategies. For example, in the 

following excerpt, Mrs. Johnson draws students’ attention to language by asking 

questions about the language (line 1), echoing students’ answers (line 5), and providing 

an example of school language (line8).  

Excerpt 26. Provision of model forms (October 26). 

1 Teacher: By the way what does the revolution mean? How does the earth 

2  move when it evolves around the sun? 
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3 Students: I know, I know. 

4 Gloria: To go completely around the sun. 

5 Teacher: To go completely around the sun.  

6 Teacher: Rotate means spin. 

(Nilson raises his hand.) 

7 Teacher: Yes? 

8 Nilson: Three hundred sixty five. 

9 Teacher: Very good.  

10 Teacher: Three hundred sixty five equal 1 year. 

As this excerpt illustrates, Mrs. Johnson often drew the students’ attention to 

language directly. However, the target of feedback was limited to the lexical level. Most 

of time, unique syntax, semantics, and structure, which learners needed to know to 

conduct specialized kinds of cognitive and semiotic work that were far removed from 

everyday life were modeled by teacher implicitly. As a result, it was not clear if learners 

would pay attention to such academic language and skills more than the lexical level. 

Mrs. Johnson’s scaffolding not only targets the language, but also the school 

practices. Sometimes, what learners need to acquire to succeed in this community was 

presented clearly by the teacher. For example, Mrs. Johnson signaled the importance of 

certain content to learners by asking them to make notes. In the following excerpt, Mrs. 

Johnson tries to introduce the definition of wind. Mrs. Johnson surfs the website to find 

a definition of wind, while learners are watching her action on the screen in front of the 

class. When she finds a good definition of wind, she reads it.  

Excerpt 27. Clear presentation of teacher expectation (October 26). 

1 Here is a real simple, simple definition. What it says here.  
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2 Wind. What is wind? First thing it says wind is air in motion. So when 
you  

3 want to say a very simple definition of it, what is we say?  Wind is air in 

4 motion. Everybody. Write down the one special sentence. And I want 
you 

5  to underline it. Wind is air in motion. You need to write it down and 

6  underline it please. Wind is air in motion. 

In this excerpt, Mrs. Johnson reads the definition of wind and asks students to 

write down and even underline it. She is clearly emphasizing the importance of 

definition of wind by asking them to write it down and underline it. She even calls the 

sentence “the one special sentence” (line 4). 

In addition to this clear message, this example of teacher talk is also presenting 

other important practices, although the teacher and learners may not notice it. She is 

modeling how to search for definitions of certain concepts on the web and shows how 

she selectively uses information, although her main purpose is not on the web-searching 

skill. Mrs. Johnson does not clearly explain why she chose this definition and reads only 

some parts of the web site. Her behavior shows that there is much information available 

and one needs to choose information that is important and necessary. In the teacher-

centered participant structure, learners do not have the chance to interrupt this process 

of searching for definitions and choosing information from various resources. Rather, 

they are apprenticed into this academic practice by observing the expert, the teacher and 

following the teacher’s instruction passively. Later during the individual participation 

structure, learners faced tasks that involved similar academic practices. Learners 

demonstrated that they had been apprenticed into this academic practice, by exerting 
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their agency in practicing similar tasks. Similarly, the teacher modeled the practices and 

language that were required for ELs during other types of participant structures. In the 

following excerpt, Mrs. Johnson is assisting a student presenter, Gloria. Notice how 

Mrs. Johnson is modeling what student presenters need to do. 

Excerpt 28. Teacher models presentation practices (October 26). 

1 Gloria: Because Earth is tilted on its axis, we have? 

2 Teacher: Pick someone honey. 

3 Gloria: Christine. 

4 Christine: Seasons.  

(Gloria nods, indicating Christine’s answer is correct). 

5 Teacher: She is correct. Because the earth is tilted on its axis, we have 

6  seasons. 

In line 1, Gloria asks a question to the class. In line 2, Mrs. Johnson is assisting 

the student presenter for the flow of presentation by asking Gloria to pick someone to 

answer. Gloria picks Christine to answer and Christine provides a correct answer (line 

4). Gloria nods to indicate that Christine’s answer is correct. In line 5, Mrs. Johnson 

acknowledges Christine’s answer is correct by saying she is correct. Unlike Gloria’s 

nodding, Mrs. Johnson’s acknowledgement models the question-and-answer type of 

interaction, which is representative of school language. Mrs. Johnson also echoes 

Christine’s utterance but in fuller, academic language. This shows how a presenter 

needs to summarize other audience’s utterance academically in the context of 

presentation. 

Across different participant structures, teacher scaffolding also changed as the 

role of teacher changed and the interactions types changed. In a student-centered 
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participant structure, Mrs. Johnson’s scaffolding was often focused on directing, 

questioning, and echoing learners. In a whole-group participation structure where the 

teacher’s role was more prominent, scaffolding was more targeted on the target 

language as well as content knowledge by directing learners to answer in academic 

language that fit the content and the purpose of the topic at hand. In general, teacher 

scaffolding regulated the learner’s tool use until the use become self-regulated or took 

the form of the teacher taking over parts of the task, allowing the students to focus on 

the parts that were more accessible to them (Greenfield, 1984). 

Scaffolding from peers. ELs also received assistance from their peers. For 

example, when two ELs are working together, they often corrected the others’ language. 

In the following excerpt, two ELs are working at a computer. When Nilson tries to 

explain what they need to do, he mispronounces the word tab as tip. Then his peer, 

Andres, provides linguistic feedback to Nilson. Nilson notices this correction and 

repeats the correct form again.  

Excerpt 29. Peer correction (November 7). 

1 Nilson: OK. You will use this tip. 

2 Andres: Tab  

3 Nilson: Tab. Tab to [Change] 

4 Christine: [Change] 

It was often observed when learners were engaged in authentic discussion, their 

exchange led to talk about language they were producing, questioned their language 

use, or corrected themselves or others. For example, the class watched web weather cast 

every day. One day, the weather reporter did not talk about a piece of weather 
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information that he normally provided. In the following excerpt, students wonder why 

the information is missing that day. 

Excerpt 30. Peer recast (November 1). 

1 Teacher: He might have forgotten today.  

2 Nilson: Maybe he forget. 

3 José: He forgot. 

4 Nilson: He forget. He forgot. 

When the class noticed that there was missing information in the broadcasting, 

Mrs. Johnson says that the weather reporter might have forgotten it. Then, an EL, 

Nilson agrees with Mrs. Johnson in line 2. Although this utterance is not grammatically 

correct, he is participating in the discourse as an equal member of the community who 

regularly checks the broadcast and keeps the weather journal. He demonstrates that he 

knows the practices that they routinely keep. In line 3, another EL, José, offers him a 

recast and Nilson finally reformulates his utterance in line 4. Thus, students talk about 

the language they are producing, question their language use, or correct themselves or 

others, even in this mainstream Science class. 

Collaboration: Emerging New Community 

Across different participant structures, ELs were socialized into academic 

language and practices in various ways. ELs demonstrated that they tried to understand 

expected norms in a given context, participate in interactions as expected and 

demonstrate their skills by imitating the teacher and peers. Another important feature of 

their socialization process was that they not only followed the conventional practice and 

norms but also developed their own rules and contributed to the change of the existing 
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practices of the community. For example, the student-centered whole group participant 

structure encouraged learners to contribute to developing practices by giving them more 

freedom to participate in the class interaction than the teacher-centered whole group 

participation structure. It appeared that participant structures helped learners to 

participate in the essential activities of the class community, develop new practices and 

cultures and gain fuller membership of the community, when the structures provided 

legitimacy to participate in interactions.  

The following excerpt illustrates how a new practice of expressing the length of 

an astronomic phenomenon using a different measurement system is developed and 

sustained through ELs’ contribution. Notice how students participate in the interaction 

actively and how they even expand the discussion to the concept of 1 year using various 

way of measuring time, which was not intended or planned by the teacher. 

Excerpt 31. ELs’ contribution to the community (October 26). 

1 Teacher: By the way what does the revolution mean? How does the earth 

2  move when it evolves around the sun? 

3 Students: I know. I know. 

4 Gloria: To go completely around the sun. 

5 Teacher: To go completely around the sun. (.3) Rotate means spin. 

 (A student raises his hand.) 

6 Teacher: Yes? 

7 Nilson: 365 

8 Teacher: Very good. 365 equals 1 year. 

9 José: 52 weeks 

10 Teacher: Oh. He says something else. He says 52 weeks. 
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11 José: Hah-Hah! (proudly) 

12 Students: What? 

13 Teacher: Oh. How many of you knew that? Boy. We have different ways 

14 to measure 1 year. He says 365. He says 52 weeks. Who knows  

15 how many months that is? Raise your hand. OK.  

16 Students: [12] 

17 Teacher: [Albert?] 

18 Albert: 12 

19 Teacher: 12 months. Oh boy. All of that equals 1 year. So many different  

20 ways to measure that. (.2) Very good. OK. Go ahead. Read it, 

21  Honey. 

It is notable that the exchange shifts from IRE (line 3, 4, and 5) to a series of 

response and feedback exchanges (line 7) with several students in addition to Mrs. 

Johnson providing feedback and evaluation. In line 1, Mrs. Johnson tries to draw the 

learners’ attention to the definition of the word revolution. Although revolution can be 

used as a synonym for rotation in another context, in this class, revolution is used when 

one body moves around another, whereas rotation is used to mean the movement around 

an axis. The difference in the concepts of revolution and rotation is essential for learners 

to understand the scientific concept that they are learning. In lines 2 and 5, Mrs. 

Johnson points to the difference between two academic words, revolution and rotate. 

After Mrs. Johnson finishes clarification on the meaning of different words, a student 

raises his hand. In line 7, an EL, Nilson, says “365.” It appears that Mrs. Johnson’s 

explanation on the word revolution triggered Nilson to connect the discussion to his 

previous knowledge of the sun revolution. Although Nilson failed to make a complete 
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sentence in order to explain what he meant by 365, his utterance indicates that he 

understands the concept of revolution and appropriated the usage of the word in the 

academic discourse. As in line 8, Mrs. Johnson acknowledges the relevance of the 

number 365 in the discussing the word revolution. This initiation of a turn by Nilson 

leads to another contribution by a different EL, José. In line 9, José adds a different way 

to count 1 year by using weeks. José is displaying his knowledge in a way that 

demonstrates his competence as a member of the classroom community. José receives 

positive feedback and praises from Mrs. Johnson and students. In line 11, José laughs 

proudly. He invokes an identity of an expert by laughing proudly. Thus, students 

actively join the discussion by contributing their knowledge even before Mrs. Johnson 

asks them to do so. They experience competence and they are recognized as competent 

learners by other members of this class community. Thus, they are moving to fuller 

participation and achieving membership of the community. 

This powerful pedagogical effect seemed to occur because the participant 

structure was arranged so that students assumed some of the roles associated with 

generating and assessing information that were typically held by teachers (Cazden & 

Beck, 2003; Wertsch, 1998). The role of Mrs. Johnson was still important in this 

discussion as she expanded the concept of 1 year and scaffolded students with a recast 

to form a complete sentence and leads to a more academic discussion. However, what is 

noticeable in the teacher scaffolding here is that she is aligning students’ statements 

within academic discourse in a way to attribute the restated final statement to the 

student rather than taking the credit to herself. O’Connor and Michaels (1993, 1996) 

called such scaffolding “revoicing” and distinguished it from repetition. According to 
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them, repetition and revoicing can have the opposite effect in that repetition can signal 

that a statement can be considered as a legitimate source of knowledge only when it is 

sanctioned by the teacher’s restatement. In contrast, revoicing can lead teachers to 

confer on students the authority over the knowledge claims even though the students did 

not themselves compose the final remarks that are restated to align with academic 

discourse. 

Prior research on classroom participant structures has converged on the idea that 

symmetry in teacher and student interactions is key to pedagogical efficacy (O’Connor 

& Michaels, 1996; Tabak & Baumgartner, 2004). As this excerpt illustrates, learners 

initiated turns, developed a new topic, and participated in discussion more actively in 

this participant structure. Learners’ autonomy grows as they become more familiar with 

the cultural practice of this learner-centered participant structure and content that they 

are learning. The symmetry between teachers and students given in this student 

presentation participant structure appeared to help students learn to use cultural tools in 

culturally appropriate but in generative ways (Tabak & Baumgartner, 2004). In the 

following excerpt (Excerpt 32), a different EL, Maria is presenting on the same topic 

one week after Gloria’s presentation (Excerpt 31). Her presentation shows that she has 

been socialized into the role or identity of skillful presenter, asking relevant questions 

that are not part of the slide. In particular, Maria shows that she has been apprenticed 

into the practice of expanding the duration of astronomic phenomenon that was 

developed by José previously. 

Excerpt 32. Emergence of new practices (November 2). 

1 Maria: One day equals to one rotation. (0.1) And one rotation equals to 
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2  how many hours? 

3 Estefan: 24. 

4 Teacher: Very good. 

5 Maria: Day and night is caused by earth rotation. Because earth is  

6 facing day, we have day. (.3) 

7 Maria: Night is not facing the sun, we have the nighttime. 

8 Nilson: Day and night is caused by?  

9 Maria: Day and night is caused by earth rotation. 

10 Teacher: You can ask more about revolution. 

11 Maria: How many months are in 1 year? 

12 Maria: in 1 year? 

13 Students: 12 

14 Maria: How many days? 

15 Teacher: Somebody? 

16 Students: 365 days. 

17 Maria: How many weeks? 

18 Teacher: Who knows that? 

19 Maria: Daniela 

20 Daniela: 52 

In line 2, the presenter, Maria, asks a question on the duration of the earth 

rotation. It is notable that this question was not on the slide but one she made up herself. 

Moreover, the length of the earth’s rotation was not discussed before, although the 

length of revolution was discussed in class one week ago during Gloria’s presentation, 

as shown in the previous excerpt (excerpt 31). However, Maria asks how many hours 
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one rotation takes to complete. It appears that she appropriated the practice of 

community, which encourages learners to remember the length of an astronomic 

phenomenon, and express it using a different measurement system. Similarly, in line 10, 

Mrs. Johnson suggests asking more questions about revolution. Although Mrs. Johnson 

does not say specifically what questions Maria needs to ask about revolution, she 

appears to think that the additional question about revolution can be on different ways 

of measuring the duration of earth rotation. Interestingly, in line 11, Maria does not ask 

how many months for the earth to complete one revolution. Instead, she asks how many 

months are in 1 year. Literally, the question is not directly related to the earth revolution 

itself. Before she asks how many months are in 1 year, it would have been more logical 

to ask about the duration of the earth rotation. Although she did not articulate her 

thought processes, it appears that she connected the word revolution to the concept of 1 

year automatically and understands that she needs to expand the discourse on the 

different measurement of 1 year. Thus, her sustained engagement in practice appears to 

give her the skills needed to interpret and make use of the repertoire of the presentation 

practices. She recognizes her experience with the academic practices and makes use of 

the previous experience with that practice that she has been part of and is now part of 

her. That is, she learned to use cultural tools in culturally appropriate but generative 

ways (Tabak & Baumgartner, 2004).  

Another interesting point about this student presentation is that although it is a 

presentation by one learner, the other learners often interrupt the presenter and initiate 

the interactions. It is a notable contrast to the other whole group participant structures, 

in which student-initiated questions were rare. It appears that the classroom climate of 



   128 

 

more flexible interaction exchanges and availability of visual feedback on the screen 

seems to create an environment that encourages learners’ co-ownership of slides and 

participation. Thus, this participant structure provided both student presenters and the 

other learners with opportunities to appropriate old practices, develop new practices, 

move from peripheral to fuller participants of this community and form their identities 

as competent members of the community. Moreover, as demonstrated during the pair-

work, learners involved the interactions that did not have existing rules for interactions. 

Learners interacted with each other and tried to find their own legitimate roles at 

computers and collaborated for the completion of the task. 

Developing a practice of their own requires the formation of a community where 

participants can engage with one another and thus acknowledge each other as 

participants (Wenger, 1998). As a result, interactions across different participant 

structures involved the negotiation of their responsibilities and rights, and ways of being 

a person in this class community. Although students did not explicitly discuss that issue, 

they dealt with it by engaging in action with each other. According to Wenger (1998), 

engagement in practice gives us certain experiences of participation, and what our 

communities pay attention to reifies us as participants. Such experience is profoundly 

connected to students’ identity formation. As we define who we are by the ways we 

experience who we are through participation and in relation with others, “the formation 

of a community of practice is also the negotiation of identities” (p.149).  

Scaffolding from technology. All data presented in this chapter shows various 

interactions that were mediated by the use of technology. However, some interactions 

demonstrated more direct impacts of technological tools on learners’ interactions and 
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learning processes. Findings show that technology can support and extend traditional 

materials in valuable ways, when it is appropriately used. Technological tools were used 

in various ways and appeared to play different roles in different participant structures. 

Technological tools were often used as a simple tool that could help teachers to deliver 

their lessons effectively. It was used to replace the old tool such as textbooks, 

blackboard, and pencil. Mrs. Johnson often used a PowerPoint (PPT) presentation when 

she started a new topic. PPT was the main source of scientific content as well as 

linguistic input for students. Various Internet websites were also used as recourses, as 

illustrated before. Thus, it appeared to offer new avenues and perspectives to extend the 

curriculum.  

Although technology was often used as a tool which replaced old instructional 

tools, its potential in encouraging learners to connect the text being explained to the 

actual objects or processes more effectively than traditional instructional tools was 

apparent in many exchanges by learners. Although it is commonly believed that hands-

on activities are beneficial to learners, the visual images provided by technological tools 

appear to draw learner attention to the essential processes of a concept and connect 

language with the content more efficiently than observing the actual processes that do 

not direct/attract learner attention. For example, the capacity of technology to connect 

academic words to the concept or phenomena was observed, while the class was 

learning about the water cycle. Mrs. Johnson taught about the water cycle by lecturing 

using books. Then, they had a mini-water cycle experiment. They placed a small 

container with a little water in the middle of the large clear jar. They covered the jar 
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with plastic wrap and left it on a windowsill. The class observed the experiment every 

day and kept their journals.  

 

Figure 7. An EL’s mini-water experiment note on day 1. 
Text: We put 40 ml of water in the jar; will set out in the sun. 

When students kept journals, Mrs. Johnson often explained what she saw rather 

than asking learners to explain what they saw. Accordingly, it was not clear if the 

experiment provided learners with opportunities to connect the conceptual words to the 

objects that they were observing. The following excerpt is from the first day of 

observation after they left the jar the day before. Although this exchange (excerpt 33) 

did not occur during the computer-assisted tasks, I present this excerpt to compare it 

with the other exchange (excerpt 34) that occurred later after a computer-assisted task. 

In this excerpt, Mrs. Johnson is pointing to their jar and asks students what happened in 

the jar.  

Excerpt 33. Interactions before using technology (October 19). 

1 Teacher: What do we see? (.4)  I’m gonna use a different word, evidence. 

2 The mini-water cycle has evidence of condensation and 

3  precipitation at the bottom. 
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In this excerpt, Mrs. Johnson asks students what they see in the jar (line 1). Mrs. 

Johnson waited for about 4 seconds to hear students’ answer but students do not answer 

her question. Students were looking at the experiment jar and Mrs. Johnson proceeds to 

provide her answer (line 2). Students copied what Mrs. Johnsons said on their journal. 

In this exchange, it is not clear if the student understood the concept that they are 

learning and connected the words to what they observed with the real experiment. As 

figure 8 shows, learners’ writings show that they copied what Mrs. Johnson said. The 

exchange between the teacher and students does not appear different from the exchange 

that could happen without an experiment. In other words, the words, condensation and 

precipitation are not directly supported with any contextual information. The teacher 

who already knows the concept of the words assumes that learners would see the 

matching processes on the bottle. However, students who do not know the word may 

not know what part of the jar they need to watch. 

 
Figure 8. An EL’s mini-water experiment note 1 on day 2. 
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Figure 9. An EL’s mini-water experiment note 2 on day 2. 

On the next day, learners watched an educational clip on the water cycle. The 

clip includes relevant images and experiments, which shows the processes involving 

water cycle. The difference of educational program from the real experiment that they 

had the day before was that the camera was focused very close to the part of an object 

that was a focus of attention such as water drops. In other words, it showed how a small 

detail worked while keeping it in the context of the larger context. It appears that this 

video helped learners connect learner attention to the right part of objects and helped 

their understanding. After watching it, they checked out their mini-experiment again. A 

similar exchange occurred, as shown in excerpt 33: 

Excerpt 34. ELs’ improved understanding of water cycle (October 20). 

1 Teacher: What am I gonna write? (.2) What do we see? Our water mini- 

2 cycle has what? 

3 José: Evaporation. 

4 Teacher: OK. Water has evaporated. (.3) We see what?  

5 Students: Condensation. 

6 Teacher: Condensation on the sides and what else do we see has 
happening 
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7  in our water cycle? What else do we see? There is evidence of it 

8  there.  

9 Student: Precipitation. 

10 Teacher: Very good. There is also precipitation. There is precipitation at 
the bottom.  

In this exchange, the conversation is still IRE type of exchange. However, 

learners demonstrate that they know the term that they need to use to express the 

concept whereas they did not the day before. In the previous exchange, Mrs. Johnson 

did not mention the process of evaporation. However, in this exchange, José uses 

evaporation first. Because evaporation is not the process that we can see but can be 

proved with condensation and precipitation, the students’ answer illustrates that they 

understood the overall concept of water cycle. José’s journal also indicates that his 

understanding become more concrete. On the second day, José copied the teacher’s 

words but it was not clear whether he was connecting the word with real objects. 

However, the journal entry on day three indicates that he understands the concept by 

adding details on the picture such as dots for condensation and labeling them. It appears 

that watching a clip provided students opportunities to connect the scientific words to 

the corresponding objects. In addition, students seemed to learn how to label their 

picture by observing animated captions used in an educational clip or at least they 

started to imitate this academic practice. When the two different journal entries (Figure 

9 and Figure 10) were compared, the scientific concepts and scientific languages used 

remained seemingly remote to the ELs until they watched the clip, as the cultural tools 

did not provide them an opportunity to connect the languages and concepts. 
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Figure 10. An EL’s mini-water experiment note on day 3. 

Another example that shows technology may help learners connect academic 

words to the corresponding real objects was found in a learner’s note, when they 

watched an educational clip. The class read a summary of water cycle together. Then 

they watched a clip regarding water cycle. While watching the clip, it was observed that 

Andres drew an image of the sun above the word solar on his note as seen in the figure 

11. I asked him why he did it. 

Excerpt 35. Informal talk with Andres (October 20). 

1 Andres: Because solar is sun.  
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2 Researcher: How did you know? 

3 Andres: Oh. Just from the video. 

 
Figure 11. A page of an EL’s note (on the word solar). 

Although the class used the word solar before, it appears that Andres did not 

understand the meaning of it well, until he watched the clip. Or even though he 

understood the meaning of it, the meaning of the solar seemed to become more clear or 

important for him at the moment than before. Thus, the clip appeared to facilitate 

comprehension and provided opportunities to draw learner attention to language 

because it incorporated both visual and auditory information, which acted as a scaffold 

for ELs (Labrie, 2000; Nutta, 1998). 

 
Figure 12. A page of an EL’s note (on the word transpiration) 

Similarly, another EL, Maria wrote “tree” and drew a picture of a tree under the 

word transpiration while watching the clip. Note that she did not draw the tree under 

the word plant but instead under the word transpiration. It appears that she recognized 

an essential characteristic of transpiration, which has to involve trees for the process. 
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Thus, it appears that educational programs can provide learners to connect concepts to 

the language that are often not on teacher’s agenda (Lantolf & Yanex, 2003; Ohta, 

2001).  

Although the focus of attention may appear to be random to teachers or 

researchers, the multimodal representation of contents using voice, visual images and 

text seems to draw learner attention to linguistic features. For example, it was often 

observed that learners repeated what they heard on the screen. In the following excerpt, 

learners were watching a clip that Mrs. Johnson made using “Go animate” program, a 

video production tool that allowed users to create a character, move the character, write 

and record dialogue. On the clip, the cartoon character looking like a caricature of Mrs. 

Johnson spoke in the teacher’s voice. The character talked about water cycle. It went 

over the key content of the lessons in more fun way. Learners often laughed indicating 

they were enjoying the clip. The program was able to visualize what the real teacher 

could not show in the classroom. For example, the animated teacher in the clip traveled 

with a water drop from a river to the sky. It appears that it encourages learner 

engagement in a fun way and decreases the teacher’s role. Although the voice of the 

cartoon character was the teacher’s real voice, the cartoon like expressions encouraged 

learners to repeat after it. 

Excerpt 36. ELs’ imitation (October 16). 

1 Teacher character: what powers water cycle? (.5) Yes. You are correct. 

2  The sun provides heat or solar energy to make it go. 

3 Nilson: make it go. Make it go. 

4 Andres: make it go! 
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In this excerpt, a learner imitates teacher cartoon character’s part of utterance. 

As reported in Ohta (2001), Centeno-Cortes (2003), and Lantolf and Yanex (2003), the 

learner in this class appears to focus on certain features of the language with his own 

agenda, although this agenda may not match the teacher’s intention. In other words, this 

ELs’ imitation of certain parts of others’ utterance demonstrates that learners pay 

attention to certain linguistic forms, which are not driven by frequency of exemplars in 

the input (Tomasello, 2003). This is encouraging given that such private speech and 

imitation of others are believed to play an important role in language acquisition by 

helping learners internalize the linguistic features available in their environment 

(Lantolf & Yáñez-Prieto, 2003). Thus, it appears that nontraditional presentation of 

content can help learners pay attention to language in ways that may impact their 

interlanguage. 

Moreover, this type of imitation was found with two days of delays. In the 

following excerpt, Mrs. Johnson was typing definition of water cycle on her computer 

so she can share the definition with her class.  

Excerpt 37. ELs’ delayed imitation (October 18). 

1 Teacher: Let’s read what it says. It says change of water from one stage 
to  

2 another as it moves between earth surface and atmosphere, driven  

3 by the energy of sun. That’s exactly what it is. And Bill Nyle 
kept 

4 saying, when he was in the glacier. The water, the glacier is here 

5 and it moves down and then the sun hits it up. Then it come back 

6 up and then it goes down and then it goes back up. 
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7 Students (imitating Bill Nyle’s voice and gesturing circular motion with 
hands): goes up and down, up and down, up and down. 

8 Teacher: He kept saying over and over. That’s what that means. It goes 

9  here and it goes back down. It goes here and it goes back down.  

10 It constantly cycles. 

In this exchange, the learner imitates a part of dialogues, the character’s voice, 

intonation, and gestures to describe the water cycle process rather than imitating the 

teacher. This exchange occurs 2 days later after they watched the educational program. 

Some learners still remembered the way the water cycle process was explained and the 

exact part of utterance. Such deferred imitation gave ELs opportunities to analyze 

language on the spot and use imitation for spontaneous language production (Speidel, 

1989). Moreover, such imitation afforded ELs opportunities to engage in discussions 

and participate in core cultural practices even before they fully developed language 

proficiency. In this sense, the use of technology helped learners to be apprenticed into 

academic language and other domains of cultural practices by allowing “legitimate 

peripheral participation” (Lave & Wenger, 1991). 

The use of technology appeared to draw learner attention to linguistic forms and 

academic concepts in authentic ways. For example, the class watched web news every 

day to check the weather information. It was observed that learners were excited when 

they noticed terms that they were learning in the class were used in real life. For 

example, when an EL heard a weatherman uses “precipitation” in the web news, he 

shouted “Oh. Precipitation! Did you hear that? He said precipitation!” Thus, technology 

accentuated linguistic forms and academic concepts in immediate and communicatively 

authentic ways. The overemphasis or unusual emphasis of an utterance in juxtaposition 
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with visual image appeared to help learners remember certain part of linguistic features 

and use private speech as a means of internalizing the linguistic features available at the 

moment. Although the teacher talk was the dominant mode of constituting meaning, it 

still provided learners with opportunities to engage in discussions on language itself, 

taught learners linguistic forms as well as provided a visual referent to learners, even 

when the language was not part of the teacher’s agenda. 

This chapter delineated the multiple ways in which classroom interactions of 

many types support or hinder EL academic socialization processes during technology-

assisted tasks. Findings show that technology-assisted activities can take different types 

of participant structures. Each participant structure provided ELs different contexts for 

interactions and learning. ELs’ socialization processes were supported by various 

scaffoldings from the teacher, peers, and technology. However, some academic 

practices were not explicitly presented to ELs hindering their access to core activities. 

Nevertheless, ELs were apprenticed into this learning community by actively learning 

appropriate rules and collaborating to create new rules, and attempted to gain or sustain 

the membership as a confident learner. Moreover, “legitimate peripheral participation” 

(Lave & Wenger, 1991) through imitation or private talk appeared to play an important 

role for learner socialization, as it allowed learners to participate in important academic 

practices before they were ready for fuller participation. In next chapter, I will 

summarize these findings in term of the research questions as well as the theoretical 

implications of the findings. 
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Chapter Five 

Conclusion 

In this study, I have proposed to investigate the participant structure of ELs 

during technology-assisted activities in a science class and their academic socialization. 

In this chapter, I will address the original research questions posed by this study.  

Research question one: What are the participant structures of ELs in technology-

mediated tasks in a science class? What sort of interaction takes place in a science 

classroom when technology is used? 

Five Major Participant Structures During Technology-assisted Tasks 

Many researchers have contributed to our understanding of the language 

demands in classroom settings (e.g., Bailey, 2007; Bunch 2006), mostly documenting 

the lexical and grammatical features of academic language in specific disciplines (e.g., 

Schleppegrell, 2004; Unsworth, 2000). However, discussion about language demands 

often ignored the interactional and sociocultural contexts in which students are required 

to use this language. Moreover, the role of interactional and sociocultural contexts was 

even more downplayed in studies that investigated the use of technology for ELs. 

Considering that the use of technology can mediate class interactions as a meditational 

tool, this study explored how the interactional and sociocultural contexts offered 

learners opportunities to learn to use language and use to language during technology-

assisted tasks. 

Although varying views exist on the ways in which learners’ participation 

contributes to their learning, educational theories would agree that learner participation 

in activities are important for learning. In particular, the sociocultural perspectives of 
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learning suggest that participation is an essential component for learning to occur (e.g., 

Duff, 2007; Ochs, 1999; Rogoff, 1995). In fact, learning is described as increasing 

participation (Lave & Wenger, 1991). From this perspective, of central concern is how 

opportunities for participation in activities are given to all students in a transparent 

manner or hinder some students’ access to resources and activities (Lave & Wenger, 

1991; Zappa-Hollman, 2007). Findings from this study also corroborate this concern in 

demonstrating that opportunities for participation were given to students in various 

ways depending on types of participant structures. A total of five different participant 

structures were identified during technology-assisted tasks in a science class: Teacher-

centered whole group, Student presentation, Technology-centered whole group, Pair-

work, and Individual work. Each participant structure required “the rights and 

obligations of participants with respect to who can say what, when, and to 

whom”(Cazden, 1986; Bailey, 2007) during various technology-assisted tasks. 

Therefore, an analysis of the nature of the interaction required by each participant 

structure was an important step in understanding the kinds of learning opportunities 

given to ELs during technology-assisted tasks. 

As each participant structure employed different interactional patterns and 

practices, and students behaved according to different expected norms in each 

participation structure. Different learner participation patterns in different participation 

structures demonstrated that members of the class shared the rules regarding when they 

could initiate interactions and open topics and when they were supposed to listen and 

follow the cue of teachers or technology. In this sense, the class functioned as a 

community of practice where class members mutually engaged with others in certain 
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ways, shared repertoires and engaged in joint enterprises (Wenger, 1998). Learners 

often developed separate communities that were embedded in a larger community such 

as the class, school, and academic community. Each separate community provided its 

own meditational tools for negotiation of meaning and construction of knowledge. 

Students learned both language and content by participating in the practices and 

activities of the local culture. Transition to each participant structure was often clear 

because the teacher directed student presentations or group tasks. Depending on 

participant structures, learners engaged in interaction with each other in certain ways, 

although most of time ways to interact were not overtly prescribed.  

While Mrs. Johnson employed different participant structures and allowed more 

authority to students in student-centered participant structures, there was tension in 

pursuing certain interactional rules at some moments. For example, during a student 

presentation, Mrs. Johnson often interrupted the interaction and tried to control the 

conversation. The teacher’s pedagogical goals at the moment affected her positioning 

and made her take her authority back for a moment which violated student-centered 

participant structures. This tension was also observed by Tabak and Baumgartner 

(2004) in their study of science teachers’ role in one participant structure that they 

called “the teacher as partner.” Tabak and Baumgartner claimed that the teacher’s age 

and her institutional role were always part of the interaction and of the students’ 

perceptions of what she or he said. They, however, viewed this tension as positive. Such 

tension “opens new possibilities for students’ ways of being in relation to others, those 

that represent the power of the institution of schooling and of science” (p.421). This 

dissertation study also demonstrated such positive effects by showing how ELs were 
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socialized into being skillful presenters with the teacher’s moment-by-moment 

scaffolding and modeling.  

However, it was not always that a community preexists among so-called old 

timers in this case, students for whom English was their home language. Many 

anthropological studies informed by Lave and Wenger (1991) theorized learning by 

focusing on preexisting communities but neglected the process of community 

formation. However, this study found that the community was not pre-established with 

easily identified old timers and new comers when they participate in technology-

assisted tasks with different participant structures. In this vein, Potts (2005), in her study 

of an online community, once noted how the community emerged out of the interactions 

of class members with each other. Although my study did not focus on an online 

community as in Potts (2005), this study found that a new community of practice 

emerges as participants figure out the appropriate roles and practices associated with the 

tasks and participant structures. Because the task involving computer technology was 

new to everyone—ELs, non-ELs and the teacher, a new community that was 

substantively different from the other preexisting communities developed. In particular, 

when technology was used in participant structures that allowed more authority to 

learners, the class seemed to have more potential to develop a new community of 

practice. For example, when two learners joined together for a task, there was no 

preexisting rule regarding division of responsibilities and interactional patterns such as 

turn-taking. Moreover, how to mediate different semiotic tools was open for challenge 

to all students. Accordingly, they had to figure out their interactional rules and their 

own responsibilities in order to complete a task. They faced conflicts and 



   144 

 

miscommunication at first. However, new practices and rules emerged as they figured 

out efficient ways to interact with each other. The practices that emerged out of student 

interactions may not have been fair to every participant, as power relations always exist. 

Fortunately, participants in this study recognized the importance of what each learner 

can contribute to completing the task and collaborating with their peers. 

Research question two: What is the nature of ELs’ academic language use during 

technology-enhanced tasks in the classroom? 

Academic Language Use 

Many studies within the field of science education have shown the important 

role of language in science instruction and learning (e.g., Lee & Fradd, 1996; Halliday 

& Martin, 1993; Keys, 1999; Rivard & Straw, 2000). Findings from this study also 

pointed to the important role of language, as the content and language of schooling are 

inseparable in practice and use. For example, learning science content involved learning 

new vocabulary. Scientific terms often consisted of complicated meanings, multiple 

processes, or concepts, which cannot be defined by a single word. Thus, a significant 

part of a lesson was often devoted to introducing new science vocabulary. The teacher 

introduced academic language to students by explaining the meanings and forms of 

words. She also modeled forms by recasting learners’ ill-formed language or 

nonacademic expressions.  

Another feature of academic language use during the technology-assisted tasks 

was that they were expressed through multiple modalities. In this class, there was far 

more to science communication than verbal language. Interactions involved not only the 

spoken and written word but also combination and interaction of words, pictures, 
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diagrams, images, animations, graphs, equations, tables, and charts (Lemke 1998; Jones 

2000). Learners and teachers used gestures and other body language to convey scientific 

ideas more effectively. Moreover, these multiple semiotic resources were not presented 

to learners in a linear way. As findings showed, ELs needed to pay attention to multiple 

semiotic resources at a time. How learners made sense of the interactions and 

communicated effectively depended on how these multi-semiotics were presented alone 

and in combinations. Moreover, it also depended on how they were presented with 

different levels of interactional rights and responsibilities in different participant 

structures. 

In addition to challenges that scientific language uniquely brings to ELs, ELs 

faced more fundamental problems with understanding science content due to their 

developing overall competency in English. For example, one excerpt showed that an 

EL’s limited linguistic knowledge of “to” affected ELs’ understanding of scientific 

phenomenon. Recognizing the importance of language, Mrs. Johnson at times drew 

learner attention to language by highlighting linguistic forms on the screen. Many 

studies (e.g., Doughty, 1998; Schmidt, 2001; VanPatten & Sanz, 1995) have supported 

the theory that input that has been rendered more salient to the learner can be noticed 

and so learned. In this study, learner attention to certain linguistic features and their 

learning processes were also often evident in their writing on their note. However it was 

not clear if learners were learning all aspects of academic language beyond lexical 

items. Mrs. Johnson’s direct instruction on language was most of time limited to new 

vocabulary. Other aspects of academic language and discourse were presented 

implicitly. 



   146 

 

Furthermore, what made language more critical in this class was that the class 

made demands on students to use language and different semiotic tools which 

“epitomize the sorts of representational systems and practices that are at the heart of 

higher levels of school success” (Gee, 2005, p. 19). That is, academic language was an 

underlying key dimension of a community of practice. Academic language was required 

to know and use to engage in meaningful activities, negotiate the meaning of what they 

learn, and accomplish their shared goals (Lave & Wenger, 1991). Academic language 

as a shared repertoire embodied this class community’s accumulated knowledge and 

was used to realize members’ intentions. Thus, students needed to know academic 

language as well as other shared repertoire such as routines and certain practices to 

demonstrate their knowledge and gain legitimacy from the teacher and peers.  

However, shared repertoire including academic language was hard to be 

recognized or achieved by ELs. When Mrs. Johnson did not draw learner attention to 

academic language use explicitly, learners appeared to learn the academic language by 

watching the teacher and others as model and imitating them. Learners seemed to attend 

to language when the communication problems arose. In addition, presentation of 

content by using technology appeared to help draw learner attention to language due to 

direct representation of text with audio and image of the language (Labrie, 2000).  

One important feature of technology-assisted tasks in supporting ELs’ academic 

socialization was that it gave learners opportunities to produce language in meaningful 

contexts and with the authority of content that they produced. They were “generating, 

communicating and negotiating meaningful content” (p. 2) of encoded texts (Lankshear 

& Knobel, 2006). When learners participate in technology-assisted activities in student-
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centered structures, they were engaged in activities which require intentional 

deployment of resources to demonstrate their understanding of scientific contents, as 

found in a literacy class in Kress (2000). In this study, students voluntarily discussed 

their choices, asked questions, explained, and defended their decisions.  

As interactions during student-centered activities showed, this authority over the 

content and learning process was important for learners to take charge of in producing 

language, participate in an academic discourse, gain a fuller membership and develop a 

positive identity as an equal member. Several student-presentation examples illustrated 

that some students struggled with demonstrating their knowledge on the content and 

presenting skills when they presented contents that their teacher prepared for them. 

Although the difficulty of content and language might have contributed to the 

difficulties, more often the unclear intention of different semiotic tools in the slide and 

unfamiliarity with the presentation procedure were bigger obstacles of learners in 

presenting the slide.  

This finding points to the lack of transparency. Lave and Wenger (1991) suggest 

that for effective learning to occur, the use and meaning of artifacts must be transparent. 

However, it appeared that the teacher did not notice what artifacts and practices were 

not transparent to ELs and how they hindered ELs from participation. Many academic 

practices and artifacts seemed so commonplace as to be almost invisible to her. The 

unclear nature of practices was apparent when more authority was given to learners. For 

example, when ELs participated in presentations, students needed to demonstrate their 

knowledge and skills in the cultural practices of presentation. Although presenters were 

given authority to present slides, they were expected to follow cultural practices and 



   148 

 

repertories. Learners needed to understand not only what the text and images on the 

slide meant academically but also what the teacher intended by juxtaposing them on the 

slide. They also needed to understand the practices of presenting in public such as 

picking learners to answer and pointing to the correct part of the slide to be discussed at 

the moment with a laser pointer. These practices and language were never explicitly 

taught, but students apprenticed into it by participating in the discourse. 

In contrast to the student-centered presentations, the pair-work and individual 

work also gave more autonomy to learners by allowing them to produce the content, 

positioning the teacher as a participant or facilitator of the tasks (Tabak & Baumgartner, 

2004). In particular, the relatively new and more dynamic nature of technological 

program allowed more open outcomes from learners and consequently more 

opportunities for learners to test their knowledge and languages. Learners appeared 

uncomfortable making literacy choices on their own at first. They often sought 

assistance from their teacher and their peers. As they became familiar with the process, 

they gradually took charge of their tasks. Thus, students started to take responsibility 

and authority of the scientific contents that the words represent and advanced their 

membership of the academic community. 

Research questions three: Through what interactions do ELs negotiate access to 

classroom community membership during technology-enhanced tasks?  

Learner Apprenticeship in Different Participant Structures 

The use of technology did not prescribe a particular interaction or language use. 

However, it mediated how learners interacted with each other, with text and images, and 

dictated how they participated in class practices. Given that the findings showed 
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different participant structures during technology-assisted activities, it would be 

important to know if ELs were able to understand the practices and contribute to the 

construction of knowledge, in a way that the class community they participated in was 

expecting. As findings showed, it was apparent that ELs apprenticed different practices 

and interactional types by observing others and receiving feedback from teachers. ELs 

took advantage of the available linguistic opportunities at the given participant 

structure. As the name of participant structure indicates, opportunities given to ELs to 

interact were different across participant structures. Who gets to initiate turns, interrupt 

the turns or change the topic depended on the participant structure (Philips, 1983).  

The teacher-centered participant structure indexed asymmetric relationships 

between the teacher and students. Mrs. Johnson’s talk often displayed social norms of 

asymmetry in mainstream American schools. She represented the expert’s interactional 

efforts to scaffold learners by using test questions, and expanding learner utterances. 

From language socialization perspectives, text questions are not negatively assessed. 

Ochs, Schieffelin, and Platt (1979) once suggested that the test question was a form of 

discourse accommodation of expert to novice. This kind of interaction represents two 

parts of the same proposition, allowing novices and experts to contribute to the overt 

co-construction of the same proposition. Thus, it allows novices to participate in the 

verbalization of propositions beyond their level of competence (Poole, 1992).  

While the teacher-centered whole group participant structure gave ELs limited 

opportunities to produce language, without doubt, it was the main source of input and 

constantly provided models of academic language and practices. As language 

socialization theory views modeling and imitation are critical in socialization processes 
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(Heath, 1983; Moore, 2006), the teacher-centered whole group participant structure 

provided an important context in which repetition and imitation can occur. ELs’ 

repetition or imitation led to improvisation, and creative and transformative practices 

(Heath, 2006; Moore, 2006) in more student-centered participant structures.  

In more student-centered participant structures (e.g., pair-work), learners were 

encouraged to initiate interactions, negotiate meanings and practice their language. Pair-

work led to the most collaborative participation and grounding by students. Although 

limited production was observed during both teacher-centered activity and individual 

work, learners’ interactions during individual work was not restricted, whereas teacher-

centered participant structure did not allow learner to talk without the teacher’s 

permission. Accordingly, ELs appeared to have the opportunity to receive individual 

feedback from their peers and the teacher during individual work if they wanted to. 

Thus, each participant structure appeared to contribute to different types of interaction 

types, subsequent learning, and socialization. 

More productive collaboration and grounding took place depending on not only 

the types of participation structures, but also the extent to which students were able to 

appropriate the technological tools. Technology-assisted activities required certain 

technical skills from learners to participate in them. Although Mrs. Johnson explained 

necessary technological skills before they started each task, students spent considerable 

time to discussing the tool itself before they engaged in conversation on the scientific 

content. In particular, during pair-work that involved limited teacher supervision, 

learners at the beginning were caught up with figuring out the way to utilize new 

technological tools, which reduced communication minimum. In other words, learning 
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about the tool constituted one of the major goals of the task initially. Once learners 

appropriated a semiotic tool, their attention was paid to the task. 

As learners figured out the technological tools when two learners worked 

together at computer, their initial interactions also featured their effort to assign each 

one’s role in their cooperation. At first, they made some mistakes and gradually found 

the best way that worked for their team. As the excerpts of pair-work have shown, it 

might look like that some students were more active and took in charge of the task 

while others were passive. In fact, the first few exchanges displayed examples of 

unequal interaction pattern. However, as interactions continued over time, a new 

community of practice emerged as participants figured out the appropriate roles and 

practices (Potts, 2005). In particular, the complexity of a computer-assisted task that 

required moment-by-moment attention to multiple semiotic tools for the successful 

completion of a task brought about cooperation by learners. 

One important feature of interactions during computer-assisted language tasks 

was that multiple semiotic tools, including computers, mediate learner interaction. 

Interaction during computer-assisted tasks required learners’ attention to multiple 

semiotic resources. Learners demonstrated that they seamlessly moved between 

technologies and non-technological semiotic tools (e.g., texts on the book, partners’ 

physical movements) as they accomplished technology-enhanced tasks. ELs were most 

likely to become legitimate participants of pair-work when they were working with 

computer-assisted tasks which involved multiple semiotics that required moment-by-

moment attention, and higher order thinking than when they were using programs that 

are drills calling for specific responses. My findings illustrated that using computer 
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assisted task in pairs can lead to the emergence of experts with different legitimate roles 

and levels of proficiency in each role. 

Across the different participant types, the changing teacher scaffolding was 

noteworthy. Mrs. Johnson’s scaffolding was not only provided to develop the learner’s 

content knowledge, but also on academic language and academic practices. Teacher talk 

modeled the academic language and practices explicitly and implicitly. Simple 

interactions like IRE (Mehan, 1979) appeared to have different effects on ELs’ 

socialization depending on how the teacher evaluated learners’ statements. When Mrs. 

Johnson provided feedback to learners’ utterances, she evaluated, repeated and 

rephrased the students’ remarks in order to align them with academic discourse. This 

teacher talk appeared to be more efficient in helping students adopt culturally 

appropriate practices and generate new practices as active learners, when the teacher 

gave more authority to learners. The teacher’s simple repetition of a student’s remark 

indicated that the teacher was the only legitimate source of knowledge (Tabak, 2004). 

As the teacher rephrased the students’ remark, the student’s statement became the 

teacher’s. In contrast, when the teacher tried to attribute the restated statement to the 

students while rephrasing it, it indicated that learners were the legitimate sources of 

knowledge discussed rather than the teacher. 

Role of Technology 

Technology played different roles in these five different structural variations of 

contexts in which communication took place. First, technology was used commonly in 

every structure to provide immediate, visual, anchored referents which ground the 

learners’ attention onto what they were hearing, what they ought to be doing, and the 
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text that they saw on the computer screen. In particular, technology provided the visual 

representations of a word or picture on the computer screen to communicatively 

reinforce word, phrase, and sentence-level meaning during student-centered structure, 

where the text on screen and the conversation being said match most of time. In more 

student-centered participant structure such as pair-work, the role of the computer 

became more significant as the computer mediated the interactions. It was often found 

that students pointed to the screen while they were discussing, which suggested that the 

computer screen provided a direct referent for students. 

In teacher-centered participant structure, Mrs. Johnson tended to provide lengthy 

explanations. ELs might have found it difficult to follow these long utterances. 

Accordingly, additional visual support provided by technology appeared to enhance the 

ELs’ comprehension, as shown before. The textual material and images on screen 

tended to capture the essence of Mrs. Johnson’s instructions. Due to the direct visual 

text on computer screen, learners had opportunities to learn the pronunciation and 

spelling rules of the words on the screen almost incidentally. Accordingly, Mrs. 

Johnson often took advantage of the features of publicness, by attempting to point out 

important parts of images or text. Computer screens drew learner attention to linguistic 

forms and academic concepts “in immediate, highly tangible and communicatively 

authentic ways” (Meskill, 2005, p. 48). It seemed that the visual presentation created 

memorable and somehow different learning experience for learners. The class often 

mentioned what they had seen on computers during previous lessons. Teacher also 

reminded learners of certain parts of educational programs they watched previously or 

website they found (e.g., “Do you remember? This is what we saw on the film”). 
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Learners also used the content of educational programs as a shared referent in their talk 

to demonstrate their knowledge and their membership in the community. Given that it 

was not observed that learners or teachers quoted texts from textbook whereas they 

often quoted and imitated the narrations from educational programs, the presentation of 

content in combination with audio and text appeared to draw their attention and 

contributed to longer detention in their memory (Labrie, 2000; Nutta, 1998). Thus, the 

use of technology appeared to help ELs’ socialization transpire through explicit 

presentations of academic language and contents. 

The use of technology motivated learners in many ways. It not only provided 

ELs with authentic resources and materials but also helped them engage in new and 

more autonomous ways of learning. It appeared that learners gained more authority 

when they worked with these non-traditional tasks by which they might take on social 

and communicative roles that were different from ones in traditional classroom. 

Students took ownership of their learning experiences and appeared to experience sense 

of agency to use their computers. Computer-assisted tasks were relatively new to Mrs. 

Johnson as well as students. Moreover, even when the teacher was familiar with 

technological tools, it led to unexpected results depending on the dynamic interactions 

among learners in practice. As a result, Mrs. Johnson tended to take more equal position 

as learners rather than an authoritative figure. ELs became active learners and an equal 

member of the community of practice. Socialization research documented older 

generations at a loss at how to guide children, as rapidly changing technology and 

perspectives made their ways of thinking or skills inadequate (Goodwin, 1996; Heath, 

2011). In this study, Mrs. Johnson did not take her identity of expert when the class was 
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talking about a technological tool. She often took on the role or identity of information 

seekers while the students took on greater responsibility for explaining computer tools. 

In other words, socialization in this class community was an interactional or 

multidirectional process rather than a unidirectional process (Duff, 2007; Talmy, 2008; 

Zappa-Hollman, 2007). 

I do not suggest that the use of technology guarantees a collaborative learning 

environment. Rather, this finding suggests that thoughtfully designed technology-

assisted teaching with appropriate goals and proper participant structures may lend itself 

to a collaborative model of learning. In discussing the use of Internet, Kern et al. 

(2004), suggested for a constructivist approach for using technology, noting that 

“language educators should use the Internet not so much to teach the same thing in a 

different way, but rather to help students enter into a new realm of collaborative inquiry 

and construction of knowledge, viewing their expanding repertoire of identities and 

communication strategies as resources in the process” (p. 254). Findings from this study 

illustrate some ways that technological tools can be used for such purposes. 

Appropriate use of technology appeared to promote new types of learning that 

suggest that information is nonstatic, and to encourage learners’ active engagement in 

the process of learning. Hall (2006) once claimed that the younger generation’s 

concepts of information were different from those of the older generation. The current 

generation deals with increasingly complex and diverse information that is updated and 

changing on an hourly basis. Accordingly, the younger generation sees information as 

something disposable and fluid; information can be changed moment-by-moment and 

developed by collaboration. Because more current and new information can be accessed 
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any time, it may not be as necessary to memorize information as it has been in the past. 

In this study, learners also experienced this new type of learning. As learners used 

technology to check news, weather, and pictures along the lines of their personal 

interests, they actively seek information and evaluated information, and challenged it 

rather than waited for teachers to transfer knowledge and receive information passively. 

This process appeared to promote sense of agency in learners as observed across 

different technology-assisted tasks. That is, technology-assisted tasks promoted ELs’ 

participation in interactional practices but did not determine the types of participation or 

socialization. All participants in this class community were agents in the formation of 

competence and socialization practices.  

Another role of technology found in this study was technology as a potential 

interlocutor of conversations. Although there are still many educational programs that 

use drill-like practices, increasing numbers of educational programs present content and 

knowledge in a way that engages learners in the learning processes collaboratively, 

requiring an active participation and critical thinking. As findings have shown, learners 

answer educational programs and interacted as if they interacted with a participant. 

During such interactions, technology showed the potential to play along as one of the 

interlocutors in the exchange, rather than to be just a simple tool.  

Implications 

The implications of this study for teachers are several. This study has shown that 

different types of participant structures can be used during technology-assisted 

activities. Each participant structure required different cultural practices and patterned 

interactions that framed interactional rights and responsibilities. Accordingly, the role of 



   157 

 

technology in communicative practices and its impact on interaction and learning were 

varied. Teachers need to understand how these different participant structures contribute 

to technology-assisted activities and ELs’ socialization in various ways. As 

participation in cultural activities and practices plays important roles in one’s 

socialization, it is critical for ELs to receive the opportunities to participate legitimately 

in activities. Each participant structure offered opportunities for different levels of 

participation. For example, learner-centered participant structures provided legitimacy 

for ELs to participate in core practices and be socialized into academic practices and 

language. Thus, learner-centered participant structures provided opportunities for 

moving to fuller participant structure, while teacher-centered participant structures 

helped learners’ peripheral participation. It is certainly not to say that the teacher-

centered participant structures are not useful for ELs’ socialization. As Lave and 

Wenger (1991) noted, peripherality and legitimacy are both important to make ELs 

actual participant possible and be socialized into a community. However, considering 

that traditional class discourse is often heavily dominated by teacher talk (Mehan, 1979; 

Sinclair & Coulthard, 1975; Wells, 1999), teachers need to design more learner-

centered tasks that can provide ELs legitimacy to participate in core practices and move 

toward fuller participation. As seen in Finding, student centered Science activities such 

as student presentation and group work provided an approximation of full participation 

that gives exposure to actual practice. 

Teachers should create a supportive community for novices. As findings 

showed, ELs are not passive learners who follow the existing rules. Rather, they can 

develop a new community where their own interactional practices emerge. Hence, 
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teachers and other students should respect ELs as equal members of their community 

and be open to the changes in new class practices and their new roles that they 

contribute. As ELs participate in activities, and receive positive reactions from the 

others, this experience will help ELs to gain confidence and shape positive identity.  

The development of a supportive community is a complex change and requires 

in-depth understanding of the nature and purpose of the change and skills to make it 

work. As a way to develop a supportive community, transparency (Lave & Wenger, 

1991) issues regarding how norms and rules were presented to ELs call for teachers’ 

attention. Findings showed, although some types of rules and practices were apparent 

and explicitly provided to ELs, others were often implicit and hidden. Learners learned 

the practices by observing the teacher and peers and participating in the activities. 

Teachers are a key part of the practices and cultures and some practices are so 

commonplace in their classroom that they are almost invisible to those already 

socialized into these practices. Thus, science teachers may not be aware of what 

practices and norms are not transparent to ELs, as they are often unaware of their 

disciplinary language and discourses. Therefore, teachers must evaluate their practices 

in terms of transparency. Their constant evaluation of their own practices will make the 

norms and rules of classes more transparent and help ELs’ socialization into the 

community. Teachers also need to evaluate and activate students’ prior knowledge by 

helping them to articulate what they already know about a given topic or academic 

practices, and build on these ideas in ways that help students achieve a more academic 

understanding. In addition, helping learners to identify purposes of activities and goals 
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for learning at multiple stages in the teaching and learning cycles can create more 

transparent learning.  

In addition to academic practices, science teachers need to clearly present their 

expectation of academic language to students. In this study, Mrs. Johnson’s expectation 

of academic language was not explicitly presented. Some ELs struggled with 

understanding and using academic language to demonstrate their knowledge. Findings 

showed that ELs greatly benefited from the teacher’s explicit attention to language. 

Although the content teachers may not pay attention to language as much as language 

teachers, they should make it explicit about academic language expected in the subject 

areas. Collaboration between the subject teacher and ESL teacher in this regard would 

be able to provide appropriate support for ELs. 

Examining interactions by learners during technology-assisted activities in 

mainstream class provided a way of focusing on the use of technology in building 

linguistic bridges between learner language and content knowledge. Findings suggest 

that some ELs benefited from multimodal presentation of content using technology. 

Science teachers should use various technological tools to benefit students with 

different learning styles. In addition, this study also showed how interactions taking 

place around technology can be social in nature and demonstrates the potentials of 

technology in offering opportunities for learners to receive linguistic feedback and 

scaffolding. Therefore, interactions during technology-assisted tasks should not be 

prohibited. Rather, teachers should guide and encourage learner interaction to enhance 

the effect of technology-assisted tasks. At times, technology-assisted tasks appeared to 

present a wider range of language demands than do traditional paper and pencil tasks. 



   160 

 

Therefore, it is important to understand the ways in which technology-assisted tasks 

require students, while engaged in various participant structures, to use language to 

interpret and produce a number of multimodal genres and interact with their peers and 

their teacher.  

This study showed the potential of technology-assisted tasks for providing 

symmetrical relationship between the teacher and students. The symmetrical 

relationship in this study was found in part, because Mrs. Johnson was not fully 

competent with technological tools. Teachers are considerably different in terms of 

confidence and competence with technological tools and this can affect class practices. 

Nevertheless, findings showed the possibility that technology holds for helping ELs 

develop identities not only as information providers but also equal members of the class 

community. In other words, technology has affordance to support more interactive and 

symmetric learning, providing the opportunity for students to participate in core class 

practices. However, such affordances can be mediated by many contextual factors 

including teachers, students, participant structures, class cultures and practices. The use 

of technology leaves room for wide variation in its implementation and impacts on ELs’ 

learning.  

Most importantly, findings from this study indicate that participant structures 

and interactions types in each structure played an important in ELs’ learning processes 

as well as the use of technology. Technology boosted learners’ roles as active learners 

and equal participants when it was used in more student-centered participant structure. 

That is, a constructivist approach can be an effective way to successfully integrate 

technology and to support ELs’ socialization, allowing students to learn by doing and to 
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working with peers. Thus, it calls for teachers’ in-depth understanding and thoughtful 

planning on the use of technology. Researchers also should consider social nature of 

technology use when investigating the effect of technology on learning. There is a need 

to explore how teachers engage students in meaningful and beneficial learning. 

Limitations and Suggestions for Future Research 

The present study has several limitations. One limitation of this study is related 

to the methodological issues. Although class observation was the best method that I 

could choose for this research, the presence of an observer may have changed the 

teacher or students behaviors, perhaps resulting in different interactions. However, this 

limitation does not necessarily detract from the value of the observation method in that 

the researcher spent much time in the class before the observation started in order to 

make participants feel natural and comfortable around me. Moreover, the observation 

permitted the researcher to study in naturalistic settings and provided more detailed and 

precise evidence than other data sources. 

Because this study focused on learners’ interactions in a classroom as the 

bounded units of this case study, this study’s findings cannot be generalized to other 

groups. For example, Mrs. Johnson did not have professional training in instructional 

technology. How technology is used in a class and the kinds of interaction occurs could 

be different in other classes. However, the purpose of this case study was to examine 

this particular classroom, and offer a rich and holistic account of the case. It aimed to 

illuminate the meanings of class interactions and complexities of ELs’ language 

socialization during technology-assisted tasks, and to expand its readers’ experience. 

Further studies should expand this study by investigating teachers who had technology 



   162 

 

integration training for the subject. Investigation of class interactions using different 

technological tools that have not observed in the current study may reveal different 

types of interactions. In addition, higher level of classes, that require more demanding 

academic language, might have shown different findings in terms of difficulties 

learners face, the power relationship among learners, and the role of technology. In 

addition, further studies might observe ELs in their first grade or their first encounters 

in the U.S. classrooms, which may show more dynamic socialization process in 

learning academic language and academic practices including the use of technological 

tools.  

From the language socialization and situated learning perspectives, ELs’ 

learning experience is situated in an immediate context of a science classroom with 

computers around as well as in a border relevant sociocultural context. Thus, challenges 

ELs face during technology-assisted tasks are not solely linguistic, cognitive or 

technological matters. Their learning, thinking, and challenges are relations among 

participants in, with, and arising from the socially and culturally structured world. To 

understand learners’ learning experience during the technology-assisted tasks, the kinds 

of discourse and social practices learners engage in should be explored. 
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Appendix 

Transcription Conventions 

Meaning	   Symbols	  

Speaker/turn	  attribution	   Jack:	  

Timed	  Pause	  	   (0.3)	  

Short	  pause	   (.)	  

Simultaneous	  utterances	   [	  words]	  

Terminative	  closure	   .	  

Appeal/rising	  intonation	   ?	  

Loud	  volume	   WORD	  

Verbal	  description	  of	  actions	  noted	  

in	  the	  transcript	  

(coughs)	  

 


