Do open-ended teachers’ questions promote open class discourse?
Abstract
Teachers asking questions is the most common pedagogical practice for conducting classroom discourse and many studies emphasize the importance of class discussion for learning. The aims of the present study were
 to examine the relationships between the types of questions asked by the teacher and the patterns of class discussion that develop from them. The study analyzed seven classrooms from seven high schools in Israel: seven teachers and their 124 students. Recordings and classroom observations were used, and a total of 25 lessons were analyzed, including three to four consecutive lessons for each teacher. Each of the teachers’ questions was categorized as either a closed or an open-ended question and each discourse episode was also classified as either a closed episode (a short three-staged structure of: teacher’s question – student answer – teacher’s reaction) or an open discourse episode (a longer, multi-staged discussion with a chain of interactions that generally involves several students). A total of 1748 questions and 533  discourse episodes were  analyzed.  The findings show that the teachers ask many open-ended questions and lead a very lively discourse in the classroom. However, even though the teachers ask many more open-ended questions than closed ones, no significant statistical correlation was found between the open-ended questions and open discourse. That is, most of the open-ended questions do not lead to open dialogical discourse, and the class discussion is largely closed and does not facilitate thought or deep conversation. The pedagogical significance and implications of these findings are discussed.

Introduction

The verbal interaction between teachers and students has a considerable role in shaping the learning atmosphere in the classroom and various studies have emphasized the importance of classroom discussion for learning (Hogstrom, Ottander, & Benckert, 2010; Mortimer & Scott, 2003; Thompson et al., 2016).
In science learning, for example, scientific ideas and ways of reasoning are learned through social interactions in parallel with individual activity, and these interactions are advantageous in the development of science comprehension (Mercer, Dawes, Wegerif, & Sams, 2004). Giving students the opportunity to discover their ideas through conversation with the teacher and with each other is one of the foundations of active learning (Windschitl & Stroupe, 2017; Ruthven et al., 2017). When teachers conduct effective class discussions, they directly support the conceptual understanding of the students (Chin,2007; Mortimer & Scott, 2003).
Teachers asking questions and giving feedback to the students’ answers constitutes the most common practice for generating classroom discussion, and it has critical impact on creating effective discourse that promotes students’ thinking (Chin, 2006; Morge, 2005). Effective discourse is open, dialogical discourse that encourages a variety of perspectives and is based on the exchange of ideas between the teacher and the students and among the students themselves (Ford & Wargo, 2012; Pimentel & McNeill, 2013)
It has been argued that open-ended questions that do not have a single correct answer—questions of higher-order thinking that require the student to present positions, to support arguments, to conjecture, to compare, and the like—are questions that encourage open discourse (Smart & Marshall, 2013; Chin 2006; Nystrand
 et al.2003).
In a previous study, we analyzed the characteristics of classroom discourse in physics classes (). The main objective of the present study was to learn about the relationships between the quality of a teacher’s questions (open-ended or closed) and the quality of the classroom discourse that emerges from them (open or closed). Understanding these contexts may contribute to increasing teachers’ awareness of these aspects of their teaching and their professional advancement with respect to using open-ended questions as lead-ins to effective discourse.
The teacher’s questions

Teachers’ asking of questions is such a widespread practice that it sometimes seems as though it is the core of the craft of teaching
. Research and practice over the past century have shown that asking questions in class is one of the most influential teaching activities (Dillon, 2006), and that most of the questions in the classroom are asked by the teacher (Erdogan
 & Campbell, 2008; Reinsvold & Cochran, 2012; Kaya, 2014). Unlike the role of questions in the real world, where the questioner expects to receive an answer that is unknown to him or her, the opposite process takes place in the classroom: teachers mostly ask questions for which the answers are known to them in advance (Nystrand et al, 2003).

Teachers’ questions have many purposes. A teacher’s questions help build the student’s knowledge and gradually lead to the clarification of the information. They help the student to focus their
 thinking, to develop the ability to present well-founded arguments, and to develop critical thinking (Abrami et al., 2014; Golding, 2011; Chen, 2019; Morris & Chi, 2020). The questions also encourage the student to use language as a thinking tool (Mercer & Howe, 2012; Benedict-Chambers et al. 2017) and they even increase motivation to learn (Chin & Kayalvizhi, 2005). Through questions, teachers also try to identify students’ misconceptions, to resolve conflicts, to develop students’ ideas, and to bridge between new information and existing information (Yip, 2004). The most basic goal of teachers’ questions is to encourage students’  oral communication and to increase verbal interaction in the classroom (Walsh, 2013). 
Researchers use different methods and concepts for classifying teachers’ questions, and it is often possible to find connections and commonalities among the classifications. For example, Nystrand and Gamoran (1991) classified the questions according to their level of authenticity in relation to the students’ inner world, while Nassaji and Wells (2000) classified them as “known information” and “negotiatory” questions—basic knowledge questions as compared to questions that provoke discussion. A variety of classifications are essentially based on the level of thinking required to answer the question.  Sorting questions according to Bloom’s taxonomy (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956) presents a hierarchy of questions ranging along a spectrum from knowledge questions, which express the lowest level of thinking, through comprehension questions, and questions of application, analysis, synthesis, and evaluation. Anderson et al, (2001) subsequently changed this taxonomy, emphasizing the differences between the cognitive processes and classified them as questions that invite the student to remember, understand, apply, analyse, evaluate, and create
.
Yip (2004) analyzed and classified teachers’ questions that led to a change in the students’ perceptions. He divided these questions into four groups: eliciting, challenging, extending, and applying
; i.e., questions that checked students’ perceptions; challenged them to deal with different views; directed the students towards extending their knowledge and integrating it with existing knowledge; and questions that helped students to apply new information. 
Other researchers have proposed a broad distinction between questions of lower-order thinking, which examine factual knowledge, usually of a sort that is extracted from memory and relates to what has already been learned, and high-order questions, which demand understanding, analytical ability, generalization, and synthesis (Zohar, 2004; Karmon, 2007; Resnick et al. 2010
). Thus, students in classrooms where the teacher asked more questions of higher-order thinking showed a deeper understanding of scientific concepts (Smart & Marshall, 2013). Similarly, another classification that had been proposed previously also posed two categories of questions: the first being questions of “confirmation” and the second, that of “transformation.” Confirmation questions aim to clarify information, to define and explain concepts, whereas transformation questions are involved in the student’s restructuring
 and reorganizing of knowledge (De Jesus, Teixeira-Dias, & Watts, 2003).
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