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The Effects of Asking Deep Questions on Student Learning 
Children are naturally constantly asking questions. A three-year-old’s favorite word is arguably “why.” This inquisitive nature does not dissipate as children get older. Children are constantly trying to understand how the world works. The use of questioning as a means of learning can help students to make personal connections with the topic they are learning. Furthermore, deep questions such as why, how, what-if and what-if-not get students to elaborate on the material they are learning. Deep questions can help students to understand the material better and invoke students to be more curious throughout their lives. By having students ask the questions instead of answering them, students are also encouraged to get clarification on concepts from the material they may be struggling to understand. “The structure of memory is associative. During the process of reformulating information or constructing knowledge, new associations are formed and old ones altered within the individual’s knowledge networks or structures… when students provide self-explanations during study, their performance on learning task is enhanced” (King, 1994). The current structure of our school system requires near constant assessment of students to monitor learning and achievement. 
As an educator, it is a constant goal to engage students in higher order thinking. Students’ understanding of content can be monitored by their ability to ask thought provoking questions. “Studies have suggested that effective question generation may involve readers in active comprehension, engaging them in deep processing of text materials. This greater cognitive effort allocated to important information results in enhanced recall of information, particularly of central features of a passage. Second, students trained in effective self-questioning may have heightening self-awareness of their comprehension adequacy” (Davey & McBride, 1986). Asking questions also allows students to identify knowledge deficits and ask questions to repair them. Graesser and Person state, “Student achievement was positively correlated with the quality of student questions after students had some experience with tutoring” (1994). When students know how to ask the right questions, they are encouraged to engage in active learning. The purpose of this study is to discover how student-asked deep questions can enhance student learning compared to students who are simply given information through other active learning models. 
[bookmark: _Hlk37685060]The hypothesis for this study is that students who learn by asking deep questions will gain a deeper understanding of the content compared to students who learn the information by being asked question by the teacher and those without training using question stems. This will show with higher results on a long response question due to their ability to activate higher order thinking. The independent variable is the students in “Group A” and “Group B”. “Group A” are the students who ask deep questions using guiding question stems in order to learn and study the information. “Group B” are the students who will use deep questions without training using the question stems. “Group C” student are learning through having set, closed questions asked by the teacher, this group serves as the dependent variable.


Literature Review 
Question generation in the classroom can be a challenge for students in the traditional classroom setting, this can hinder the depth of students’ thinking. Soiferman (2019) explains from the perspective of a professor, the challenges of asking questions that engage students in learning. She continues by arguing that students simply do not have enough time to formulate the questions they may have before class has dismissed. She states that critical thinking is not occurring if students are not asking questions. During other times of learning, such as in the library, or during tutoring, students have more opportunities to ask their questions. Whitver and Lo (2017) studied the techniques used by librarians to facilitate active student participation. In instances of research, the authors studied the number of questions librarians asked and the answers received from students. The authors paid specific attention to the use of scripted compared to improvised questions and the technique used to initiate each question. Graesser and Pearson (1994) explored the frequency of questions asked during tutoring compared to questions asked during classroom learning. From their research they discovered student questioning 240 times more frequently during tutoring despite tutor questions being only slightly more frequent than teacher questions. The authors also explored students self-regulated learning through knowledge deficits and noticed questions were in attempt to repair them. They also noted that students required improvement in their question-asking skills. 
Rosenshine, Meister, and Chapman (1996) conducted the review for two purposes. Firstly, the authors attempted to evaluate the effectiveness of the cognitive strategy of having students generate questions as a means of improving their comprehension and focusing student’s attention on content. The second purpose was to help learn the ways in which cognitive strategies should be taught. André and Anderson (1978) explored whether students could generate questions based on important main points in a text. They explored whether teaching students question-asking skills was necessary compared to students simply asking questions. The authors acknowledge that many studies have proven experimenter-constructed questions aid in comprehension and recall of material. 	
Other studies have investigated the use of deep-level-reasoning questions, aligning with constructivist theories, most similar to Bloom’s Taxonomy. Craig, Sullins and Witherspoon (2006) study the ways in which deep-level-reasoning-questions support knowledge acquisition in vicarious learning environments. These learning environments are ones in which learners see or hear content without having a direct interaction with the source, examples of these include “observational learning” and “social learning”. In the study, Craig, Sullins and Witherspoon investigate the conditions that support knowledge acquisition in computerized educational settings with learners being relatively isolated. This is comparable to an online classroom situation. In a similar constructivism method, Pressley et al. (1992) examined whether learning is increased when students attempt answer questions before learning the material. The authors based their study on four lines of evidence: “(a) when students generate explanatory answers to questions as part of learning in a group, better learning occurs for students doing the explaining. (b) Manipulation that increase student generation of explanations to questions during group interaction increase learning. (c) Attempting to predict the content of upcoming text by responding to prequestions… increases learning of prequestioned content. (d) Attempting to explain the significance of to-be-learned facts increases learning of those facts.”
Different types of questions can impact the effectiveness of students learning. In her study, King (1994) investigates knowledge construction based on differing types of questions. She created one condition in which student discussion was guided by questions designed to promote connections among ideas within the lesson. In the other condition, questions were created which accessed prior knowledge and experiences to attempt to make connections. Using a similar school of thought, Davey and McBribe (1986) explored how training in question generation impacted comprehension question performance, on quality and form of generated questions, and on accuracy of predicted comprehension. The authors argue, “successful responses to postpassage questions… require the integration of several component skills and processes, in addition to an adequate knowledge representation of the text.” They continue by asserting that instructing students in question generation offers enhanced comprehension question performance. Following this ideology, King (1991) further studies the use of guided questions compared to unguided questions to guide cognitive and metacognitive activity during problem solving. The study examines the effects of instruction in that strategy on student learning in a computer-assisted, problem-solving context. Students in the study were trained to use question stems to generate to attempt to enhance the quality of their discussion to hopefully increase learning. This study continues with King and Rosenshine (1993) in which they study the differences when students asked questions based on highly elaborated question stems compared to less elaborated question stems. The authors found that students using the highly elaborated question stems outperformed those who used less elaborated question stems in multiple categories. They found that asking thought provoking questions elicited explanations that mediated learning. These results align with that of another study by King (1990) which studies the use of guided reciprocal peer-questioning to determine its influence on peer interaction, depth of explanations, and achievement levels using a discussion approach. She argues that asking and answering peers’ questions served as a means of checking for understanding. King explains that “being required to ask and answer thought-provoking questions in a group setting would compel students to externalize their thoughts, making their ideas explicit and accessible both to themselves and to others in their group.” Guided reciprocal peer-questioning helps to resolve socio-cognitive conflicts by allowing students to fill in gaps in their knowledge, including correcting misunderstandings, discovering and resolving discrepancies, and reconciling conflicting views.  
Methods 
Participants The population for this study included fifth-grade students, in the state of New York during the 2019-2020 school year. According to the 2010 census within the limits of the school district, only 13.5% of residents in the town identified as any race other than white, including interracial. The community of the school is very tightknit, with only 300 students in the school, most students know each other. 
This study focused on a fifth-grade class at a suburban elementary school. Diversity within the school is very limited. Only two students in the class Black (10%). Students in the class are between 9- and 10-years old. Most students have been attending the school since kindergarten, six years total; some (15%) moved into the district within the past three years. Most students (75%) had parents who were married and living together, while four (20%) had divorced parents and living separately, one student (5%) had a single parent living with a partner. 
Instrumentation The key variables of this study will be measured using multiple short essay questions with a graded rubric. The rubric will be rated based on questions asked during a Socratic circle. During this process, students’ questions will be rated based on the types of questions asked as either “Tier One” or “Tier Two”. Questions will be categorized as: 
· Clarification of information—these questions most commonly include question beginning with “who,” “what,” “when,” or “where.” These questions will be labeled as “Tier One” questions. 
· Further knowledge—these questions typically begin “how,” “why,” or “what if.” Commonly, these questions include some kind of inference based on the information presented. These questions will be labeled as “Tier Two” questions.
· Other—these questions do not exhibit any pattern. These may be questions that are off topic, spelling questions, requests for help, and conversation-control questions. 
Responses to questions during the Socratic Circle will also be categorized as:
· Tier One responses--Answers question but requires no further thinking. These kinds of answers are direct and provide no explanation for thinking. 
· Tier Two responses—Answers question using inferential thinking. These answers use evidence from the book and elaborates on response. 
· Other—Answer is not relevant to the question or answer does not apply to the novel being read. 
Procedures Students will be divided into three mixed ability reading groups. All students in the class will be reading the same novel. Throughout the reading of the novel, students will be meeting with the teacher and complete discussions based on the reading. “Group A” will be receiving training on using guided question stems to learn and study the information. “Group B” will asked deep questions by the teacher. “Group C” will be asked closed questions by the teacher. At the end of each group discussion, students will be asked to write 3-5 questions that they would include as an essay exam if they were teaching the book to a class. Questions will be categorized at the end of each group discussion, serving as a formative assessment throughout the unit. Questioning during the Socratic Circle will serve as a post-test. During this time, students’ questions will be categorized into tiers. Students will also be evaluated on their responses to questions based on tiers. 
[bookmark: _GoBack]Data Analyses Data analyses were conducted using the Statistical Package for the Social Sciences (SPSS, v. 25). Initial data analyses included frequencies, percentages, means, and standard deviations to summarize the overall results using a frequency distribution. All results were evaluated at an alpha level equal to .05. 
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