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Summary

The analysis of think aloud protocols, the verbal reports produced by subjects who express their thoughts while engaged in some activity, was one of the tools that allowed psychologists to explore previously inaccessible domains of cognitive processing.

The shift in psychological inquiry from a behavioral focus on observable responses to stimuli to a cognitive focus on the processing involved in responding was dramatized in the 1950s.

But it was Newell and Simon’s (1972) analysis of think aloud protocols that demonstrated how the pieces needed to fill in the cognitive puzzle’s vast and empty interior could be found.

Thinking aloud, or the expressing of one’s thoughts, and the analysis of the resulting transcripts, or protocols, has been criticized as a research methodology (e.g., Lashley, 1923; Nisbett & Wilson, 1977), and concern about methodological issues in think aloud studies continues (e.g., Smagorinsky, 1994; Zabrucky & Moore, 1989).  However, the validity of the approach has been upheld and the number of studies making use of the approach continues to grow (Ericsson & Simon, 1993; Pressley & Afflerbach, 1995).

Rather the major purpose of this review is to describe the unique influence of thinking aloud research on reading instruction by specifically considering the movement of thinking aloud from a method of inquiry to a method of instruction.  Two lines of investigation making use of thinking aloud are of particular interest for their influence on reading instruction:  (a) research into the processing of expert readers in order to identify the specific strategies in which they engage and (b) investigations of the facilitation effects of thinking aloud on the processing of readers who are developing proficiency.  In instructional terms, one line of work has focused on what to teach, while the other has focused on how to teach it.

This review is organized into four major sections.  The first section emphasizes thinking aloud as a method of inquiry.  It presents a brief historical survey of developments in cognitive psychology that focused on understanding the processing related to reading comprehension.  This section includes an overview of early developments in reading research utilizing methodologies that were precursors of thinking aloud as well as a consideration of the first studies to investigate reading making use of Newell and Simon’s (1972) theoretical frameworks of information processing and problem solving.  This first section also highlights the shift from an underspecified representation of reading as a process of thinking or reasoning to a more narrowly focused representation of reading as a process of problem solving.

The second section of this review focuses on thinking aloud as a method of instruction.  The influence of a broader representation o reading as constructing meaning assumes increased importance here.  And we describe a major shift in who was expected to do the thinking aloud, a shift from the teacher using thinking aloud for modeling to students using thinking aloud as a form of self-verbalization with related facilitation effects on their interactions with text.

The last two sections of this review focus on current studies and research directions in which thinking aloud is seen as an aspect of social interaction, specifically as an aspect of the discourse in social contexts designed to teach reading comprehension.  In looking at the content of the discourse related to reading and thinking about text, a shift from talk about discrete strategies to talk about the meaning of the text itself is apparent.  In these sections, an emphasis on the potential influence of social interaction in constructing meaning from text also underscores an expanded representation of reading that takes both individual and group processes into account.

Huey, Henderson, and Thorndike provided examples of three research paradigms for investigating cognitive processing during reading:  introspection, or the analysis of verbal reports readers provided during reading; recall, or making inferences about processing during reading by an analysis of text ideas readers remembered after reading; and error detection, or the analysis of responses to questions about text in order to make inferences about how readers had processed text information.

Other researchers chose thinking aloud as their tool of cognitive inquiry.

Newell and Simon (1972) demonstrated the potential of thinking aloud in Human Problem Solving.  Through the powerful combination of task analysis, model building, and thinking aloud, they were able to identify the heuristics or strategies their subjects used in such activities as playing chess and solving mathematical and logical problems, and they were able to develop models in the form of computer simulations that demonstrated how these strategies were employed in problem solving.

The representation of reading as problem solving initiated a new era in reading comprehension research, an era in which the strategies readers use as they read became the focus of attention.

That is, in the course of reading short stories, they stopped at predetermined places to verbalize their thoughts.

Olshavsky coded her subjects’ protocols by identifying their interactions with the text as either problem identification strategies or problem solving strategies.

Waern discovered that readers revealed two general orientations to text when the information it presented was partly known or familiar to them.  In one orientation, subjects “were more occupied with processing their own previous knowledge than with constructing meaning of the text” (p.1).  Such subjects were often not aware that they had misunderstood the text.  In the other orientation, subjects made a “conscious effort to interpret the text, using [their] own previous knowledge as point of departure” (p. 37).  For such readers, comprehension was better.

Collins, Brown, and Larkin (1980) theorized that a reader’s prior knowledge in the form of activated schemas is used to construct an initial model from text information and that the model is progressively refined as more text is read.  The process of refining or updating a model is supported as readers employ general-purpose problem solving strategies, such as questioning previous assumptions and making changes in the model based on revised assumptions or available information.  The primary source of evidence for the progressive refinement theory of text understanding came from the analysis of verbal protocols.

Brown and Day were able to verify that expert readers do use the macro-rules; they were also able to describe a developmental pattern in the specific rules that were applied at different levels of expertise. 

An interesting aspect of this work was the use of tutoring as a context in which students verbalized the strategies they used to overcome obstacles to comprehension (Garner & Reis, 1981) and to answer questions (Garner et al., 1983).

Afflerbach and Johnston’s (1984) “On the Use of Verbal Reports in Reading Research” and Olson, Duffy, and Mack’s (1984) “Thinking-Out-Loud as a Method for Studying Real-Time Comprehension Processes.”  Throughout the 1980s and early 1990s, most think aloud studies of reading involved investigating the effects of various reader, text, and task variables on the processing of experts during reading.  For example, researchers such as Afflerbach (1990) and Hare (1981) investigated the effect of readers’ prior knowledge on their comprehension.  Caron (1989) manipulated text difficulty, and Langer (1990) looked at the effect of genre on students’ interactions with text.  Harman (1991), 1995) considered reading task or context variables by asking his subject to think aloud while reading multiple related texts, and Zabrucky and Ratner (1991) displayed text on a computer screen for their subjects to read one sentence at a time.

Collins and Smith 91982) were among those who first suggested how experts’ strategies might be used to enhance comprehension instruction.

In their influential chapter “Teaching the Process of Reading Comprehension,” Collins and Smith 91982) presented an organizational framework for categorizing reading strategies and a plan for teaching them.

First, the teacher models comprehension monitoring and hypothesis formation while reading a text aloud.  Second, the teacher elicits student participation in the same strategic activities.  Finally, students internalize the strategies as they read on their own.

Collins and Smith’s (1982) focus on teacher modeling and the necessity of engaging students in the modeled processes became an important aspect of the reading comprehension instructional literature.

Paris and his colleagues (e.g., Paris et al., 1984; Paris & Jacobs, 1984; Paris, Lipson, & Wixson, 1983; Paris & Oka, 1986) also focused on teachers’ providing direct explanations about reading strategies.

Like the teacher modeling in Roehler and Duffy’s (1984) Direct Explanation approach, the Informed Strategies for Learning approach foregrounded the instructional importance of teachers’ making “thinking public” (Paris et al., 1984, p. 1250).  In both approaches, however, although student participation was described as essential, specific ways to elicit and support such participation were barely specified.

She also specified the teacher’s role in more detail than Collins and Smith (1982) had done by explicitly representing teacher modeling as thinking aloud, providing sample think aloud comments, and suggesting five most important strategies for teachers to model (predicting, visualizing, making analogies, expressing confusion, and demonstrating fix-up strategies such as rereading).

Davey suggested that students work with partners, taking turns reading orally and thinking aloud.  She then specified that students subsequently should have opportunities for “thinking through materials silently” (p. 46) as they read on their own.

Meichenbaum (1985) emphasized that the goal of the training procedure was “not to teach the child what to think, but rather how to think” (p. 410).  

Metacognition was also of central importance in the process of becoming a strategic reader as described by Parisi et al. (1983), who explicitly related their recommendations for teaching students how to become strategic to Vygotsky’s (1978) description of the transfer of control from the inter- to the intrapsychological plane of functioning, that is, from the context of teacher-student interactions to an individual student’s self-regulation.

What distinguished Palincsar and Brown’s work was not the particular strategies that were taught but rather the process through which students would learn, or the mechanism for students’ internalization of the strategies.  That mechanism, which is dialogue, is at the heart of Reciprocal Teaching.

In Reciprocal Teaching sessions, a teacher supports a small group of students in developing more sophisticated ways of interacting with text by engaging them in a dialogue about the text that includes a consistent format of asking questions, identifying sections in the text that require clarification, summarizing the text, and making predictions about it.  The reciprocity of the dialogue comes in as students take on the role of teacher for the group and assume the responsibility for leading the dialogue.

A study designed by Bereiter and Bird (1985) was an attempt to disambiguate possible effects of specific strategies taught and instructional procedures used to teach them.

The study was the first to use thinking aloud as both a method of inquiry and a method of instruction, a way to investigate the reading process as well as a way to teach and learn it.  The results of the analysis focused on fix-up strategies, or strategies used by the adults to address comprehension difficulties encountered in the course of reading, such as restating or rephrasing text information in simpler terms and backtracking (that is, looking back to previous sections of the text for the purpose of establishing a connection, or rereading to try to clear up a misunderstanding).

The second part of Bereiter and Bird’s (1985) study involved teaching the fix-up strategies to seventh and eighth graders using different instructional approaches.  Three different instructional approaches and a control condition were used in order to determine the optimal type of teacher and student interactions with text.  The first approach, called Modeling Plus Explanation, involved the teacher’s explaining each of the four fix-up strategies, modeling the use of these strategies by thinking aloud while reading short text passages, and then asking students to think aloud as they read passages on their own.  The second approach, referred to as "Modeling Only", involved the teacher’s modeling a variety of strategies while reading longer text passages, but no particular strategy was identified by name.  Subsequently, students were asked to read passages on their own, paying attention to their thoughts and noting them by writing between the lines of text they were reading.  Then, students read the texts as well as their notes, and these were discussed by the whole group.  The third instructional approach, called Exercise Only, involved the teacher in guiding students through a series of exercises highlighting the use of the four strategies, which were not identified in any particular way.

An analysis of students’ question-answering performance revealed that students in the Modeling Plus Explanation group scored significantly higher (that is, answered more questions correctly) than students in the other two treatment groups and the control group, who had received their usual reading instruction.  The students in the Modeling Plus Explanation group were the only ones who had been asked to think aloud as they read.

Thus, like Palincsar and Brown (1984), Bereiter and Bird (1985) provided evidence of the positive effects of teaching strategies through teacher modeling and student verbalization, but also like Palincsar and Brown, they could not determine if particular kinds of strategies seemed to be related to comprehension.

In one condition, Specific Self-Instruction, students were taught to use a set of statements such as “First, I am going to decide if this story has any problems… Second, as I read I will ask myself ‘Is there anything wrong with the story?’”

Thinking aloud was also the focus of a study by Silven and Waurus (1992), in which sixth graders were taught the text-processing strategies of activating and using prior knowledge, identifying more important and less important ideas, and condensing and connecting ideas.

Students in the group who were encouraged to think aloud scored significantly higher than students who had only listened or observed as the trainer thought aloud.

Informed by previous work analyzing the facilitation effects of spontaneous self-explanations provided while students solved physics problems (Chi, Basock, Lewis, Reimann, & Glaser, 1989; Chi & Van Lehn, 1991), Chi et al. (1994) investigated effects of prompted self-explanations on eighth graders/ comprehension of a text about the human circulatory system.  One group of students was asked to read the text and stop after each sentence to explain what they had understood from it.  Another group of students were simply asked to read the same text twice.

Across all types of questions, students in the prompted condition (those who were asked to explain after each sentence) provided a significantly greater percentage of correct answers than students in the unprompted condition.  It is noteworthy that Chi and her colleagues had encouraged students to actively engage with text content simply by asking them to explain it rather than to make use of any procedural prompts or specific strategies.

In discussing their results, Loxterman et al. suggested that the effectiveness of simply requesting students to think aloud, or “talk about what came to mind” (p. 364) after reading a segment of text, might have been related to its emphasis on dealing directly with text content rather than on specific strategies for dealing with the content.

Rosenshine and Meister (1994) proposed that the positive effects of Reciprocal Teaching and other approaches to cognitive strategy instruction were due not to specific strategies learned and used by students, but rather to the fact that strategies “enabled and required the students to engage in deeper processing of what they read” (p. 510).

The shift from identifying and teaching discrete strategies to focusing on students’ efforts to make sense of ideas or build their own understanding of them is characteristic of a constructivist orientation.

A constructivist orientation also influenced reading comprehension instruction.  That is, the engagement and active involvement of readers in constructing meaning became more prominent in the characterization of reading as represented in the reading instructional literature.

This shift as demonstrated in a movement away from the teaching of single strategies in a sequence of teacher demonstrations, through student-guided and independent practice, and toward more interactive instruction in which the usefulness of interrelated strategies was the focus.

Research in three areas—teacher-led discussions, peer-led discussions, and students’ perspectives on their thinking during discussions and other classroom activities—provides different views of the social context for reading comprehension instruction and of thinking aloud within those contexts.

An approach called Collaborative Strategy Instruction, designed to teach reading comprehension in the context of teacher-led discussions, was developed by Anderson and Roit (1993).  It was directly related to Palincsar and Brown’s (1984) Reciprocal Teaching model but incorporated a more explicit emphasis on thinking aloud.  Two particular aspects of Collaborative Strategy Instruction distinguish it from more traditional forms of strategy instruction.  First, thinking aloud provides a way for teachers and students to discover the strategies students have already developed.  Second, in contrast to the more pedagogical talk in teaching strategies, the collaborative discussions about texts have a decidedly conversational tone, with both teachers and students asking general kinds of questions that people might ask in discussing books or articles, such as “What is it about?  What do you already know about this?” (p. 134).  In addition, however, questions that focus on identifying and resolving problems encountered in trying to figure out text meaning are also used, for example, “What problem are you trying to solve?  What do you think and why do you think so?” (p. 134).  In responding to such questions, students are encouraged not only to provide an answer but also to describe the thinking they are doing.

Questioning the Author is an approach for engaging students with text ideas in which an author is represented as someone who is trying to communicate a message, an effort which is sometimes successful and sometimes not.  As such, readers need to work to understand wht the author wants to communicate.  To assist students in this effort, teachers use Queries in order to guide discussion about a text.  The Queries are of two kinds:  Initiating Queries, which are used after a text segment is read and which are intended to elicit a general summary or an explanation of text ideas (e.g., “What’s the author’s message here?”), and Follow-Up Queries, which are used in response to student comments for a variety of purposes, such as to secure clarification or to elicit elaboration (e.g., “Why do you think the author wants us to know about this?”).  With its direct focus on constructing meaning from text, Questioning the Author represents an attempt to capitalize on the facilitation effects of a kind of thinking aloud within a social context.

While collaboration between teacher and students is the goal of Collaborative Strategy Instruction and Questioning the Author, a focus on students’ interaction with other students and the role of student motivation and initiative in reading comprehension instruction has assumed increased importance.  A movement from teacher-led discussion to peer-led discussion can be seen in the evolution of Reciprocal Teaching.  Although student participation in the Reciprocal Teaching dialogues was a critical aspect of Reciprocal Teaching from the beginning, the way that student involvement is currently being characterized has changed to put more emphasis on student-initiated collaboration.  Throughout more than a decade of research, Palincsar and Brown and their colleagues (e.g., Brown, 1992; Brown & Campione, 1994; Palincsar & Brown, 1988; Palincsar & Klenk, 1992, 1993) have investigated the use of Reciprocal Teaching in increasingly complex contexts.  In a recent description of what Reciprocal Teaching has become, Brown and Campione pointed out that what began as a researcher-initiated activity in a laboratory setting has become a tool used by students who want to understand text information in order to help them complete projects they are working on.  Within the project context, students use Reciprocal Teaching when they are “faced with important material they have difficulty understanding” and want to “enhance and monitor their learning” (Brown & Campione, 1994; p. 233).

These new functions involve investigating not only individual cognitive processing but also the cognitive processing that transpires in a social context and is influenced by that context.

Whereas a constructivist perspective in reading comprehension research focuses attention on individual reader-text interactions, a social constructivist perspective distributes attention across text, reader, and context.  The potential support provided by multiple resources at the reading construction site—which include not only a text and an individual reader who is trying to make sense of it, but also other readers and the processes by which those readers go about making sense of text ideas—is foregrounded.  From a social constructivist perspective, the potential result of participating in a social situation involving reading and thinking about texts is that individual students can draw upon the teacher and other students to help them construct not only an understanding of text ideas but also an understanding of what it means to read and think about text.

One issue of fundamental importance in investigating social context relates to collaborative discourse and the participation structures that support it.  In classrooms, these matters relate directly to teacher and student roles and relationships.  Opportunities for students to interact with teachers and with one another in meaningful ways are fundamental in promoting collaborative discourse environments.

One way students are being invited to assume more authority and responsibility in classroom discourse is through a variety of participation structures in which talk goes on between students and teachers and between students in pairs and small groups and in whole-class discussions (Hicks, 1995).

One hypothesis about what students learn is this:  When students participate in discourse environments and engage in dialogue or communication, their learning is not confined to knowledge constructed as a product in such a context, but also includes a developing understanding of and ability to use the processes by which such knowledge is constructed.

As Pontecorvo (1993) put it, “forms of discourse become forms of thinking” (p. 191).

For Rogoff, “children’s active participation…is the process by which they gain facility [in] an activity” (p. 151).

For example, while a group may offer support to individual learning by distributing the cognitive load of constructing meaning, “to what extent to social collaborations lead to independent competence?” (p. 397).

Hatano and Inagaki (1991) also pointed out that even though “group discussion often induces individual comprehension activity following it, that is, it motivates people to collect more pieces of information about the issue of the discussion and to understand the issue more deeply,… comprehension is essentially a private achievement” (pp. 346-347).  Damon (1991), too, questions how the social context specifically relates to the individual, noting that “even when learning is fostered through processes of social communication, individual activity and reflection still play a critical role” (p. 392).

Subsequently, the facilitatory effects of thinking aloud as verbalization were exploited by engaging both teachers and students in more collaborative, dialogic, and reciprocal efforts for interacting with text and with one another in order to construct meaning from text (e.g., Anderson & Roit, 1993; Beck et al., 1996).

Another way to summarize the research reviewed here is to consider the shared features of efforts to use thinking aloud both to investigate and to teach reading comprehension.

For investigators, for teachers, and for students themselves, thinking aloud by individuals either alone or in groups is a way to reveal what readers do.

For example, instead of trying to teach students how readers construct meaning from text by discussing what strategies readers can use, what might be taught and learned in discussions initiated by general probes about the meaning of text as it is being read?

Other questions concern the context of meaning-making talk, dialogue, or conversation.  Specifically, what support and facilitation are provided through social interaction in discussion groups such as those being investigated by Brown and Campione (9194), Almasi (1995), and Beck et l. (1996)?  As Beck 91993), Brown and Palincsar (1989), Hatano and Inagaki (1991), and Damon (1991) have asked, what do individuals appropriate from the constructive collaboration of a group?  And how might we find out?  The work reviewed here and the questions that this work has raised suggest that thinking aloud has been an important pradigm for research in reading comprehension and reading comprehension instruction.  It also suggests that thinking aloud will continue to play an important role in future research directed toward investigating social constructivist models for reading comprehension instruction.
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