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ABSTRACT 

 Student generation of good questions provides many benefits for students, 

including active engagement in learning and development of their curiosity, as well as 

benefitting the teacher by providing him or her with insight as to the level of 

comprehension of the student, or enabling the class to dive deeper into content. But how 

can students develop good questioning skills? This study sought to explore how to 

develop good questioning skills in my middle school students by implementing the 

Question Formulation Technique (QFT), and examining how this training affected their 

ability to comprehend readings and answer open-ended questions. Two groups of 

students were included in the study, with one group participating in the QFT process 

throughout one unit of study, and the other group proceeding with traditional teacher-

developed questions. Through comparisons between pre- and post-assessments, 

interviews, observations, surveys, and written assignments, instruction on question 

generation was found to improve the quality of students’ questions, as well as improve 

their confidence in asking questions. 
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INTRODUCTION AND BACKGROUND 

The 2016-17 academic year will mark my 13th year teaching seventh grade 

science at Hackensack Middle School (HMS). Though the curriculum during my tenure 

at HMS has focused solely on life science, the 2016-17 school year will feature a move to 

the recommended spiral curriculum model, as designed by the New Jersey Department of 

Education, and the implementation of the Next Generation Science Standards.  

 My students generally enjoy science. They love the days in which a hands-on 

lesson is presented to them, and complete their work on days when study skills and 

strategies are reinforced. Some of my students love the subject and hope to pursue careers 

in the sciences, while others are interested in the content but love other fields of study. 

Due to the nature of my subject matter, I have found that students who are good at 

memorizing and enter my classroom with proficient study skills perform better on 

assessments than students for whom studying is a work in progress. However, I have 

found that even those students who are successful in my class are weak when it comes to 

taking ownership of their learning and experiencing the thrill of discovery. They do not 

ask good, relevant questions and then pursue answers to those questions because they do 

not know how to, often preferring for the information to be provided to them. 

School Demographics 

The city of Hackensack sits approximately eight miles from the New York side of 

the George Washington Bridge, in Bergen County, New Jersey. It is the county seat, and 

features a population of approximately 44,519 residents (United States Census Bureau, 

n.d.). According to data collected in 2014, HMS had a total enrollment of 1,392 students 
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in grades 5 through 8. Latinos comprise the greatest portion of HMS’s student body, 

making up 58.48% of the school population. African Americans comprise the second 

largest ethnic group at 29.09%, followed by Caucasian students at 6.18%, Asian students 

at 6.03%, and American Indian/Alaskan, Pacific Islander, and multi-racial students each 

accounting for 0.07% of the school population (Hackensack Middle School, n.d.). Most 

of the Latino students at HMS are bilingual, and many have parents who speak little to no 

English at all. Due to the various ethnic backgrounds of our students, the culture of HMS 

is one that focuses on highlighting and appreciating our diversity.  

Focus Question 

 In my project, I sought to explore how to develop good questioning skills in my 

students. This research topic led me to focus on several possible research questions, 

including: Will training in question generation lead to the development of better 

questions posed by students? An additional question included in my focus was: will the 

generation of good questions improve students’ ability to comprehend readings? The last 

question that was explored through research is: will training in question generation 

improve students’ ability to answer open-ended response assessment questions? 

CONCEPTUAL FRAMEWORK 

 For the purpose of discussion, the literature reviewed will be organized into three 

main parts. The first part of the conceptual framework will discuss the rationale for 

student questioning, presenting reasoning as to why the skill should be incorporated into 

the science classroom. The second part will identify the criteria for good student 
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questioning. Finally, the remainder of the framework will discuss strategies employed in 

other studies that target student questioning. 

Rationale for Student Questioning 

Traditionally, students in classrooms of nearly every discipline approach the 

content through the pursuit of answers to questions posed by the instructor or the 

curriculum’s materials. The instructor may assign a reading passage with prepared 

comprehension questions in accompaniment, or he or she may engage the class in an oral 

session of questioning in review of content learned or read. Such methods do check for 

understanding of content attainment, but resides very low in Bloom’s taxonomy of 

cognitive development (Bloom, Engelhart, Furst, Hill & Krathwohl, 1956).  Answering 

questions formulated by the instructor demonstrates recall and understanding, but doesn’t 

necessarily aid in long-term learning. The student generation of higher order questions 

may lead to long-term learning and higher cognitive development (Cuccio-Schirripa & 

Steiner, 2000). 

 Student generation of questions provides several benefits to both student and 

teachers. First, the data collected from several studies suggests that students may become 

more actively engaged in reading comprehension when they effectively generate their 

own questions (Davey & McBride, 1986). The act of students generating their own 

questions alone creates a focus on the content at hand, identifying main ideas and 

supporting details, while initiating a pursuit into further research (Rosenshine, Meister & 

Chapman, 1996). Development of their own questions provides the student with a means 

by which to assess themselves, checking their own level of understanding (Chin & 
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Brown, 2016). The feedback that is generated may prompt the learner to delve deeper 

into his or her own understandings, as well as misunderstandings, and provide the 

platform by which they may craft their own learning pathway. 

 Second, question generation not only aids in the learning of the student, but also 

provides valuable feedback to the instructor in regard to the level of comprehension and 

quality of thinking on behalf of the student (Chin & Brown, 2002). Such valuable insight 

may indicate to an instructor whether it is time to move on, or spend more time, in a 

lesson of study. Additionally, student-generated questions may make light of 

misconceptions harbored by the learners, enabling the instructor to address them as 

necessary. 

 Lastly, directing students to generate their own questions can help the instructor 

to dive deeper into areas of text or content that would never have occurred to them 

without the feedback. Students enter the classroom environment with a wide diversity of 

personal experiences and educational understandings. Some students are eager to pursue 

science outside of the educational demands, watching nature documentaries and science 

programming during their free time, while other students may not have that personal 

vestment in the sciences, in or outside of the classroom. Either way, our students provide 

us with perspectives completely different than our own, raising questions that may never 

have occurred to the instructor. The questions generated by students may provide the 

instructor with a platform from which rich learning opportunities can be developed 

(Commeyras, 1995). 
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Criteria for Good Student Questioning 

 The focus of this study is the development of good questioning skills, but what 

qualifies a student-generated question as “good”? The desired question should be one that 

is researchable, posing questions that may lead the student into further investigation. 

These questions may be developed through observation of demonstrated phenomena, 

hands-on experience, or by reading content in various forms of print (Cuccio-Schirripa & 

Steiner, 2000). Researchable questions can, additionally, be defined as questioning that 

has the potential to induce learning (Cuccio-Schirripa & Steiner, 2000). Such questions 

lead the student to build connections between their prior knowledge and new information 

presented in one of the aforementioned experiences, often leading to further meaningful, 

or “good”, questions. The development and pursuit of these self-generated questions has 

been shown lead to deeper understanding and greater information retention than with 

instructor-posed questions alone (Olsher & Dreyfus, 1999). 

Strategies That Target Student Questioning 

 Though some students may have an innate sense of curiosity, most will have to 

learn how to develop meaningful questions that are intended to enrich learning 

(MacKenzie, 2001). Davey and McBride (1986) found positive results in their question 

generation training study. Though several strategies were used for comparison, students 

in one of the experimental groups received directed instruction over a two-week period in 

question-generation from instructors who had been trained in selected procedures. The 

instructors directed the students to formulate questions that linked information across 

sentences and questions that identified the most important information. The students’ 
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training not only focused on working with the selected text, but also included instruction 

on the use of Likert-type monitoring checklists, including questions such as: “how well 

did I identify important information?”, “how well did I link information together?”, and 

“how well could I answer my question?”.  Additionally, the students’ training helped 

them to indicate the appropriate time to apply question generation.  The positive 

outcomes noted included improvements on the generated questions themselves and 

improved student responses to comprehension questions.   

 In addition to providing instruction on how to generate meaningful questions, 

Hofstein, Navon, Kipnis and Mamlok-Naaman (2005) stress the importance of the 

environment in student-generated questions. They suggest that opportunities must be 

crafted in the classroom to encourage curiosity and deviate from a strictly factual-type 

line of questioning. These opportunities may include participation in inquiry activities, or 

by connecting what may be perceived as an arbitrary scientific process to the everyday 

lives of the students studying them. Making personal connections with these unseen 

scientific processes can help the student to develop the meaningful questions that will 

enhance learning (Olsher & Dreyfus, 1999). 

 Finally, MacKenzie (2010) focused on the role of the instructor when facilitating 

the development of questioning skills among students. The stance that the instructor takes 

in the classroom drives the level of engagement and sense of wonder exhibited by the 

students. An instructor, who visibly dedicates him or herself to inquiry, encouraging 

scientific interaction amongst his or her students, will naturally aid in the development of 

such qualities in the students. Whether an inquiry activity takes the form of a discussion, 
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debate or a project, it is the instructor’s influence that instills the sense of wonder and 

curiosity that drives the development of meaningful student-generated questions 

(MacKenzie, 2010). 

 Through the research conducted, it is apparent that there is not one single factor 

that can lead to the development of good questioning skills among learners. Direct 

instruction in question generation has been found to have the greatest influence on 

improving the cognitive level of the students involved, whereas the environment and 

activities involved spark the questioning process. Taking all the information into account, 

learners need to be a part of experiences that drive them to develop questions that will 

enhance learning, but require the instruction necessary to ensure that the questions 

developed are truly meaningful. 

 The most interesting methodological approach that I reviewed throughout my 

research was that of the approach taken by Davey and McBride (1986). I appreciate the 

setup of the experimental groups, as one of the experimental groups received directed 

question generation training, three others received various questioning practice, and a 

fifth group received no training or practice at all. This design addresses the effectiveness 

of training in the development of meaningful questions in science.  

The study conducted by Davey and McBride (1986), however, dealt solely with 

the development of good questions from reading passages. In an effort to provide 

students with valuable opportunities to ask meaningful questions, Hofstein, et al. (2004), 

stressed the importance of laboratory experiences and phenomena-demonstrating 

activities.  Deriving meaningful questions from text is a skill of great importance, 
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providing valuable information in regard the level of understanding and focus on the part 

of the learner (Chin & Brown, 2002), but may not instill a sense of wonder that may lead 

to further learning.  

METHODOLOGY 

 The intent of this classroom research-based project is to develop good questioning 

skills in my students. In order to do this, I investigated how effective training in question 

generation will be in leading to the development of better questions posed by students. 

Additionally, I was able to determine if the generation of good questions will lead to the 

improvement of student ability to comprehend assigned readings. Finally, I explored the 

effect of training in question generation on student ability to answer open-ended response 

assessment questions. 

Participants 

 The participants for my study included the 79 students enrolled in my four 

seventh grade classes. Periods two and three received the treatment. The treatment group 

consisted of 34 students: 16 boys and 18 girls. Of the students that received the treatment, 

54% are identified by the Hackensack Public Schools as having a home language other 

than English (i.e. Spanish, Bengali, Punjabi, or Uzbek). Periods four and six served as the 

comparison in this study, and consisted of 45 students: 22 boys and 23 girls. Students 

with home languages other than English comprised 38% of the comparison group. 

Intervention 

For this classroom research-based project, I used Rothstein and Santana’s (2011) 

process for question generation, called the Question Formulation Technique (QFT), with 
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my seventh grade science students. The QFT assists students in generating their own 

questions, refining them, and identifying how to use them to their advantage.  

The QFT involves six key steps, beginning with the teacher presenting a focus to 

attract student attention and stimulate the formation of questions. The second step follows 

with the students producing their own questions using four rules. The rules include: ask 

as many questions as you can; do not stop to discuss, judge or answer the questions; write 

down every question exactly as it is stated; and change any statement into a question. The 

third step involves student improvement of questions by categorization as closed or open-

ended, identifying advantages and disadvantages of each type of question, and changing 

questions from one type to another. Step four features a prioritization of the questions, 

selecting the most important questions and providing a rationale for the selection. In step 

five, the students and teacher identify how they will use their questions, and step six 

features student reflection on what they have learned through the process. 

As my schedule is designed, I teach four parallel sections of seventh grade 

science, with each section covering the same content on any selected day. I applied the 

intervention to two of the four sections, while instructing the remaining two sections 

without any intervention, serving as the comparison group. The comparison group did not 

receive any instruction in QFT, and received content instruction in the same manner that I 

have always taught (i.e. with a focus on instructor-developed questions). Both the 

intervention and comparison groups participated in pre- and post-tests, used to determine 

the effectiveness of the strategy. 
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The intervention closely adhered to the steps of Rothstein and Santana’s (2011) 

QFT process, beginning with the formulation of a Question Focus (QFocus) by the 

instructor. A new QFocus was introduced every other Monday by the instructor, with the 

topic coinciding directly with the content covered that week. The instructor then 

introduced the rules for producing questions, addressing any concerns or misconceptions 

regarding their implementation. The students were then broken into groups of three or 

four, and were instructed to produce as many questions as they could, stemming from the 

QFocus. Once their list of questions was created by each group, the students then 

identified the questions as being closed-ended or open-ended. They then began to 

prioritize the questions, selecting three questions from their generated list that they would 

like to address or explore first. Each member of the group then selected one priority 

question to research, compile into a presentation, and present to the class. 

At the core of my intervention, I drew the focus of my students and stimulated the 

question-generation process through the use of a demonstration, one in which an 

indicator was used to determine the presence of carbon dioxide in my contained breath. 

Normally, as was experienced with the comparison group, teacher-created questions 

sheets would be completed during the observation activity. During the intervention, 

however, the students receiving the treatment were instructed to follow the QFT process, 

designing and discussing their own questions about the event that they had witnessed. 

Another application of the intervention featured written prompts designed to 

stimulate student questioning. In an effort to develop a connection between the different 

body systems within the human body, the prompt, Complications from diabetes can lead 
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to heart disease, nerve damage, kidney damage, eye damage, foot damage, skin 

conditions, hearing impairment, and Alzheimer's disease, was presented as a focus. 

Students in the treatment group made their way through the QFT process, questioning 

how diabetes can cause an array of complications throughout the body. Students in the 

comparison group read an article on diabetes and answered teacher-created questions 

about the disease. 

Data Collection 

 Table 1’s triangulation matrix visually represents the various forms of data that 

was collected through my classroom research, indicating which questions the data 

supports. This project was reviewed and approved by Montana State University’s 

Institutional Review Board (Appendix A). 

Table 1 

Triangulation Matrix 

Focus Question Data Source 1 Data Source 2 Data Source 3 

Will training in 

question generation 

lead to the development 

of better questions 

posed by students? 

Observational data Student interviews Student surveys 

Will the generation of 

good questions improve 

students’ ability to 

comprehend readings?  

Pre- and post-

assessment 

Article summaries Student surveys 

Will training in 

question generation 

improve students’ 

ability to answer open-

ended response 

assessment questions? 

Pre- and post-

assessment 

Written 

assignments  

Attitude scales 
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 To address the primary question, Will training in question generation lead to the 

development of better questions posed by students?, anecdotal and observational data was 

collected. Groups were monitored by the instructor and field notes were recorded as 

students were working to produce, improve and prioritize their questions. Six students 

were selected, based on their academic achievement level, to participate in interviews that 

questioned their experiences in the QFT. Of the six students interviewed, two had 

demonstrated low levels of achievement in science since the beginning of the academic 

year, two had demonstrated moderate levels of achievement, and the remaining two were 

consistent high achievers. Additionally, all students participated in a survey that enabled 

them to anonymously express their feelings about how the intervention affected their 

ability to ask better questions. 

 The second focus question of this AR was: Will the generation of good questions 

improve students’ ability to comprehend readings?  Data connected to this question was 

collected by means of pre- and post-assessments utilizing ReadWorks paired readings, 

providing a comparison between scores and comprehension levels. Additionally, 

implementation of non-textbook science reading was incorporated, requiring students to 

read a science current events article of their choice and present their understanding to 

their classmates. Finally, students were surveyed regarding how they felt their reading 

comprehension was affected by implementation of the QFT. 

 The last focus question of this AR was: Will training in question generation 

improve students’ ability to answer open-ended response assessment questions? Data was 

collected through means of pre- and post-assessment (open-ended responses), written lab 
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analysis questions, and attitude scales identifying how students felt that the QFT affected 

their ability to complete open-ended responses. 

DATA AND ANALYSIS 

 The intent of this research was to determine if instruction in question generation 

impacts the ability of students to ask their own questions, and if it improves the quality of 

questions created. Additionally, the affect that training in question generation has on 

reading comprehension and answering open-ended responses was examined. A variety of 

data was collected, including observation of groups during the treatment, student 

interviews, student surveys, comparison of pre- and post-treatment reading assessments, 

current events article presentations, comparison of pre- and post-treatment open-ended 

test questions, laboratory analysis questions, and attitude scales. The treatment group in 

this project included the 34 students in my periods 2 and 3 classes, with the 45 students in 

my period 4 and 6 classes serving as the control. 

Student Development of Better Questions 

 The development of good questioning was assessed through observational data, 

which included monitoring of student groups during the four intervention sessions and 

tallying the closed and open questions produced (Table 2). Every other Monday, the 

treatment classes received a new Question Focus, or “QFocus” that related to the content 

that was to be covered in the coming week. At the start of the intervention, all classes 

were beginning an eight-week unit titled “Body Works”, in which the human body 

systems, the organs, and their functions are examined. Sessions one, two and four 

featured QFocuses that were written prompts from which the students would develop 
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their questions, while the students viewed a demonstration in session three as their 

QFocus.   

 The students were very receptive to the QFT process and exhibited no difficulty 

staying on task during each of the four treatment sessions. In each session, question 

development was preceded by a review of the QFT rules. Most groups (7/9) produced 

more than ten questions during their first treatment session. After the formulation of 

questions was concluded in each session, a review of closed vs. open questions followed, 

including definitions and pros and cons of each. When asked to identify a benefit of open 

questions, one student suggested that “answering open questions lets people know what 

you know better than closed questions”. The students then identified their closed 

questions with a “C” and their open questions with an “O”. As shown in Figures 1 and 2 

below, the groups completed the QFT process by identifying three questions that the 

group determined were their strongest, indicating them with an X or by circling the 

question. When asked about what the hardest part of the exercise was after the first 

session, one student shared that not commenting on questions being asked was a 

challenge. When asked to further explain, the same student explained “it’s hard not to say 

that someone had a really good question when you are impressed by what they wrote”.  
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Figure 1. Sample QFT results from Group 4, showing questions formulated from QFocus 

1. 

 

 

 
Figure 2. Sample QFT results from Group 4, showing questions formulated from QFocus 

4. 
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 As expressed in Table 2, the average percentage of open questions written 

increased from the first treatment session (QFocus 1) to the last (QFocus 4) by 20.45%. 

The first QFocus yielded a mean score of 50.88% of the total questions being open, with 

a standard deviation of 0.19. The last QFocus yielded a mean score of 71.33% of the total 

questions being open, with a standard deviation of 0.114. Inversely, the average number 

of questions asked per treatment saw a decline from the first session to the last. The first 

QFocus yielded a mean of 13.44 questions asked, with a standard deviation of 3.6. The 

last QFocus yielded a mean of 10.55 questions asked, with a standard deviation of 2.06. 

When asked following the last treatment how their questioning had changed, one student 

shared that he “started putting more thought into the questions that asked, instead of just 

making lists of questions”. When asked further, the same student elaborated “I started to 

think about what I could actually learn from the questions that I ask”. 

Table 2 

QFT Results Comparisons (N=34) 

 
 QFocus 1 QFocus 2 QFocus 3 QFocus 4 
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Q
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1 21 29% 15 73% 15 40% 8 63% 

2 13 92% 6 50% 6 30% 10 70% 

3 8 63% 10 80% 10 40% 12 75% 

4 11 45% 8 50% 11 36% 14 64% 

5 15 53% 10 80% 7 71% 9 89% 

6 15 40% 8 25% 16 19% 13 69% 

7 13 31% 11 64% 15 13% 11 91% 

8 14 50% 11 64% 16 19% 9 55% 

9 11 55% 13 62% 10 60% 9 66% 

Average 13.44 50.88% 12.22 60.88% 11.77 36.44% 10.55 71.33% 
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 Student interviews provided much insight as to how the students in the treatment 

group felt about asking questions and the QFT process that was selected to improve their 

formulation of questions (Appendix B). Three students were selected from each class 

included in the treatment group, comprising six students in total. Of the six students 

participating in the interview, two had demonstrated low levels of achievement since the 

beginning of the academic year, two had demonstrated moderate levels of achievement, 

and the remaining two were consistent high achievers.  

When asked what they learned from their participation in the QFT, one student 

contributed that, as a result of the process, she learned “how to ask questions about the 

topic and stay on topic”. All of the students interviewed felt that they learned about 

questioning through the process, with one student sharing that it helped her ask more 

intelligent questions. In response to the second interview question, Why is learning to ask 

your own questions important for learning?, one student felt that benefitting others was 

an important result, while another stated that “one day you won’t have teachers anymore, 

but you should still ask questions and learn on your own.” Most of the students (5/6) 

shared that they felt more comfortable asking questions in class as a result of their 

participation in the QFT process, with one student elaborating that he no longer hesitates 

to ask questions. Another student shared that he felt more inquisitive about the class 

content after the process than he did before. Half of the students interviewed expressed a 

fear of judgment by classmates while asking questions in class prior to the treatment, 

sharing an increase in confidence after. Of these three students, one elaborated that the 

QFT process helped her to word her questions better, reducing her fear of judgement by 
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classmates. Each of the students interviewed felt that the benefits of the QFT extended 

past the confines of their middle school science classroom, with students suggesting that 

learning to ask good questions would benefit them in college and throughout future 

employment. 

To assess how student confidence was affected by training in question generation, 

student surveys (N=34) were conducted before and after the treatment (Appendix C). 

Responses using weighted averages on a four point Likert scale were used to compare 

self-confidence in asking questions before and after the treatment. The results reveal that 

self-confidence in asking questions was positively impacted by the treatment (Figure 3). 

Two of the five survey questions reveal positive gains ranging from 0.23 to 0.3 in the 

weighted average, with the greater of the two seen in the survey question, I have 

questions about the world around us that I’d like to find the answers to. The result of this 

survey question ties into one of the responses provided in the student interview, 

suggesting that training students to ask better questions increases their curiosity about 

science. 
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Figure 3. Comparison of student responses to the Self-Confidence in Asking Questions 

Survey (Pre-Treatment vs. Post-Treatment), (N=34). Note: Weighted averages on a 4 

point Likert Scale:  1 = not confident at all and 5 = very confident. 

 

 

Improvement in Ability to Comprehend Readings 

 The effect of training in question generation on students’ ability to comprehend 

readings was measured using reading assessments, student presentations on science 

current events articles, and student surveys. 

 ReadWorks reading passages with paired questions were used to assess reading 

comprehension skills before and after the treatment period. Prior to the start of the 

treatment, coinciding with the completion of one unit, both treatment and non-treatment 

groups read a selected passage and completed multiple choice questions in order to 

determine if the QFT process affected the treatment group’s ability to comprehend 

readings (Appendix D). The post-treatment assessment was administered to both groups 

eight weeks after the pre-assessment, after four sessions of QFT training had concluded 
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(Appendix E). Both ReadWorks assessments were designed for the 7th grade student, 

were identified as being on a Lexile level of 1080, and were paired with 6 multiple choice 

comprehension questions.  

 As shown in Figure 4, both treatment (N=34) and non-treatment groups (N=45) 

demonstrated improvement in their ability to comprehend readings using the assigned 

passages. The difference between the average pre- and post-assessment scores, however, 

was more substantial with the treatment group. The treatment pre-assessment had an 

average score of 73.53%, with a standard deviation of 16.89. The post-assessment 

average increased to 79.29%, with a standard deviation of 10.76. The non-treatment pre-

assessment average was higher than the treatment, at 82.91% with a standard deviation of 

16.01. They did demonstrate an increase in their average post-assessment score, as well, 

increasing to 84.4% with a standard deviation of 17.89. After the intervention, the 

treatment group saw a 5.76% increase in their assessment score, whereas the non-

treatment group demonstrated a lower average rate of improvement at 1.49%. 

 

Figure 4. Comparison of comprehension pre- and post-assessments between the 

treatment (N=34) and non-treatment group (N=45). 
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 To further assess how training in question generation affects a student’s ability to 

comprehend readings, current events presentations were implemented. Prior to the start of 

the treatment, both treatment and non-treatment groups selected an online science news 

article of their choice, and prepared a Google Slides presentation identifying the five W’s 

(who, what, when, where, and why) on individual slides. Students in both groups 

presented their work to their peers, and were assessed solely on the content of their slides 

and their ability to communicate scientific literature. As seen in Figure 5, the treatment 

group showed an improved average score from pre-treatment to post-treatment, 

increasing from 84.77% to 85.31%, and the non-treatment group saw a decline in their 

average score from 89.8% to 88.04%. The differences between average grades of the two 

groups’ current events presentation ranged from 0.54% (treatment group) to -1.76% (non-

treatment group), which cannot be determined to be a significant difference. 

 

 Figure 5. Comparison of current events presentations, pre- and post-treatment, between 

the treatment (N=34) and non-treatment group (N=45). 
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 To assess how student confidence in reading comprehension was affected by 

training in question generation, treatment group student surveys (N=34) were conducted 

before and after the intervention (Appendix F). Responses using weighted averages on a 

four point Likert scale were used to compare self-confidence in reading comprehension 

before and after the treatment. The results (Figure 6) reveal that self-confidence in 

reading comprehension was positively impacted by the treatment. Four of the five survey 

questions showed positive gains of 0.08 and under. The greatest normalized gain, at 

0.134 in the weighted average, was seen in the survey question, When I identify words 

that I don’t understand, I can successfully investigate their meaning.  

Figure 6. Comparison of student responses to the Self-Confidence in Comprehension 

Skills Survey (Pre-Treatment vs. Post-Treatment), (N=34). Note: Weighted averages on a 

4 point Likert Scale :  1 = not confident at all and 5 = very confident. 
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Improvement in Ability to Answer Open-Ended Response Assessment Questions 

The effect of training in question generation on students’ ability to answer open-

ended response assessment questions was measured by comparing unit summative 

assessment open-ended responses, lab analysis questions, and attitude scales. 

The open-ended responses from the unit test that preceded the intervention served 

as the pre-assessment for both the treatment and non-treatment groups. Prior to the 

intervention, understanding of the objectives of the cell unit was assessed using both 

multiple choice and open-ended response questions. The open-ended portion of the test 

provided pre-assessment data for this focus question. The average scores of the pre-

treatment summative assessment open-ended responses were compared to the average 

scores attained on the open-ended portion of the summative assessment for the unit that 

coincided with the treatment period. Since the treatment period spanned the duration of 

the body systems unit, the open-ended response used for its summative assessment was 

used for comparison between treatment and non-treatment groups. All open-ended 

responses were graded using the Understanding Concepts Rubric (Appendix F).   

As shown in Figure 7, both treatment (N=34) and non-treatment groups (N=45) 

demonstrated improvement in their ability to answer open-ended response questions on 

summative assessments. The treatment pre-assessment yielded an average score of 

80.7%, with a standard deviation of 14.26. The post-assessment average increased to 

89.36%, with a standard deviation of 11.97. The non-treatment pre-assessment average 

was higher than the treatment, at 83.09% with a standard deviation of 13.88. They 

demonstrated an increase in their average post-assessment score, as well, increasing to 
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86.93% with a standard deviation of 12.67. The treatment group displayed a more 

significant improvement in their scores, as the average of their responses improved 

8.65%, more than doubling the non-treatment group’s improvement of 3.84%. 

 

Figure 7. Comparison of open-ended pre- and post-assessments between the treatment 

(N=34) and non-treatment group (N=45). 
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of 17.81%. The non-treatment group, however, saw an increase of 5.26% from their first 

lab analysis assessment’s average of 77.87% to their last, which averaged 83.13%.   

 
 

Figure 8. Comparison of treatment (N=34) and non-treatment (N=45) lab analysis open 

ended questions during the intervention period. 
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a slightly positive direction. With a 3 on the 5 point Likert scaled indicating a neutral 

attitude towards open-ended responses, the averaged results reflect the students lack of 

caring either way about their assessment question format. 

 

Figure 9. Comparison of student responses to the Attitude Towards Open-Ended 

Responses Survey (Pre-Treatment vs. Post-Treatment), (N=34). Note: Weighted averages 

on a 5 point Likert Scale:  1 = strongly disagree and 5 = strongly agree. 
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the treatment were developing a higher concentration of “better”, or meaningful and 

researchable, questions (Table 2). One student had shared that it was hard to follow all of 

the QFT rules, specifically the one that prohibits group members from commenting on 

the questions that others develop and list, and I wholeheartedly agree. As I circulated the 

classroom throughout each treatment session, I was impressed by the questions that I was 

hearing group members share, and I found it challenging as the facilitator to keep my 

comments and praise for student questioning to myself.  Additionally, as the average 

number of questions decreased in each treatment session, I observed that the participants 

were putting more thought into their questions, rather than playing a classroom version of 

20 questions. Stimulating the questioning process with thought and meaning in a directed 

manner can lead to deeper learning of the material presented while making connections 

that are relevant and interesting to the student. 

Of the students interviewed at the conclusion of the intervention, five of the six 

expressed an increase in confidence in asking questions in class. In middle school, many 

students hesitate to ask questions and participate in class due to a variety of factors, 

including innate shyness, fear of judgment, or simply not knowing how to ask their 

questions. The treatment’s improvement in the question-asking confidence and comfort 

level of the students involved will aid in their learning throughout all academic areas, not 

just science. Of all the benefits of the treatment, the increase in confidence in question 

asking rings the most valuable to me. 

A “good” question can be defined as one that is researchable, induces learning, 

and enables the student to make connections between new material and prior knowledge 
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(Cuccio-Schirripa & Steiner, 2000). Based on these criteria, the QFT was a successful 

method by which to train students to ask better questions. By selecting QFocus questions 

that were relevant to the week’s content, students were able to develop questions that 

were personally meaningful, for a multitude of reasons. These questions then became the 

springboard for the customized learning and discussion within the classroom that further 

fueled the inquiry process.  

The effect that training in question generation has on student ability to 

comprehend readings was investigated and found to have a small, yet positive impact.  

The results of the comparative ReadWorks reading comprehension assessments yielded 

greater improvement in the average test scores of the treatment group than the non-

treatment group (Figure 4). The results of the comparative current events presentations 

yielded small, yet positive results for treatment group, with the difference between their 

average pre- and post-treatment scores equating to 0.54%. The non-treatment average 

scores declined by 1.76%. The lack of a trend in both sets of data, either positive or 

negative, leads me to conclude that further assessment is required to determine if training 

in question generation improves student ability to comprehend readings.  

Results from the data collected to determine if training in question generation 

improves student ability to answer open-ended questions were found to be positive, with 

gains made in both the unit assessment open-ended responses and the laboratory analysis 

open-ended responses. As with the comparative ReadWorks average scores, both the 

treatment and non-treatment groups saw improvements in their average open-ended 

scores (Figure 7). The treatment group, however demonstrated an increase in average 
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summative assessment open-ended responses more than doubling that of the non-

treatment average difference. With the data collected from the laboratory analysis open-

ended questions in agreement with that of the unit assessment’s, training in question 

generation has demonstrated a positive impact on this skill.  

Direct instruction with application of teacher-generated questions has been seen to 

facilitate understanding of content attainment, but lies low on Bloom’s taxonomy of 

cognitive development (Bloom, Engelhart, Furst, Hill & Krathwohl, 1956). 

Implementation of the QFT evoked a positive outcome in open-ended responses by 

enabling the students to delve deeper into their learning and express the higher cognitive 

development that results from students developing their own questions (Cuccio-Schirripa 

& Steiner, 2000). Because developing their own questions was more meaningful to them 

and connected what they learned to prior knowledge and personal experience, the 

students who were treated with the QFT were able to produce more thorough and 

connected open-ended responses, rather than just reiterating content. 

VALUE 

 The implementation of training in question generation, and more specifically the 

Question Formulation Technique, has benefitted my teaching and my pedagogical 

perspective greatly. Primarily, the process has opened my eyes to realize that not only is 

the teaching the curriculum’s content important, but also that teaching students how to 

think and ask questions is equally, if not more, important. The thought of encouraging 

students to explore, ask questions, and develop their own path towards inquiry is 

inconceivable to many educators, as it once was to me. The data collected through this 
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classroom research shows me that learning does occur when the students influence where 

they want to go within the content, and it is often more meaningful and longer-lasting 

than when the teacher directs the path without any influence.  

 Just like any skill, students must be taught how to formulate questions that benefit 

their learning and the learning of others. Without understanding how an open question 

derives more detail and explanation than a closed question does, a student may not 

recognize the importance of asking good questions that spark their level of curiosity nor 

may they realize that they actually have good questions within them. Instruction in any 

skill is pertinent to successful practice and implementation of it, and the formulation of 

one’s own questions is no different. 

 One argument against student-centered science that I often hear within the 

confines of my department is that the students lack the ability to truly make their inquiry 

meaningful, and that other skills will slip by the wayside as the students veer away from 

the traditional teacher-led classroom and line of inquiry. I have always understood those 

concerns, and now know that there is a way to work with them. I greatly look forward to 

sharing my findings with my colleagues, showing them that our students have the ability 

to ask meaningful questions, and that developing this ability will lead to improvement of 

other skills, as well. 

 Going forward, the implementation of the QFT is one that I will begin the school 

year with in September. Not only does the training improve the quality of questioning by 

the students, which is essential as my district transitions to implementing the Next 

Generation Science Standards, but it also increases the confidence of students who 
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otherwise may hesitate to ask questions in class or propose a direction for a student-

directed inquiry activity. My students responded with a great level of positivity each time 

we worked on a QFocus, worked collaboratively to develop good questions, and were 

truly proud of their accomplishments. The discussions that took place after the questions 

were listed and the strongest ones identified were priceless. Instead of my students 

listening to me direct them in what I found interesting, I was able to learn more about 

how my students think and what, within our topic of study, they were curious about. By 

starting the process at the beginning of the year, I foresee the gains from the intervention 

taking hold much earlier and more consistently than during my classroom research 

project.  

 As I reflect on the results of this investigation, I begin to plan for the 2017-2018 

school year. To derive a greater sense of the impact that training in question generation 

has on student the quality of questions asked in class, reading comprehension, and 

answering open-ended responses, implementation with data sets comparing the 2016-

2017 pre-intervention to 2017-2018 intervention within the same units of study would be 

necessary. This may alleviate some questions that did arise during the intervention, as 

pre-assessment and post-assessment data was based on two different units of study, cell 

and then body systems. As I compared the pre-treatment and post-treatment data, I did 

question if students performed better on post-assessments towards the end of the body 

systems unit, as they are more familiar with their own bodies, as compared to the pre-

assessments that were based on content from cell unit, one that is less relatable or 

meaningful to them. Additionally, I would like to explore how the questions developed 
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during QFocus sessions could best be used to further the learning and inquiry of my 

students. 

 Finally, after working with my science department, I would like to take the 

strategies implemented in this classroom research to other content areas within my 

school. Asking questions is a skill that is not isolated within the science laboratory, rather 

it is one that is of benefit across all classrooms. In addition to continuing to further 

question development in science, language arts, math, and social studies, implementation 

of a shared method will enable our students to reap all the benefits much sooner by 

working in a collaborative manner. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

33 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES CITED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

34 

Bloom, B.S., Engelhart, M.B., Furst, E.J., Hill, W.H. and Krathwohl, D.R. (1956)  

     Taxonomy of Educational Objectives: The Classification of Educational Goals  

     (Handbook 1: Cognitive Domain). New York: Longmans Green. 

 

Chin, C. & Brown, D.E. (2002). Student-generated questions: A meaningful aspect of  

     learning in science. International Journal of Science Education, 24(5), 521-

549. 

 

Commeyras, M. (1995). What Can We Learn From Students’ Questions? Learning From  

     Student Voices, 34(2), 101-106. 

 

Cuccio-Schirripa, S. & Steiner, H.E. (2000). Enhancement and Analysis of Science  

     Question Level for Middle School Students. Journal of Research in Science 

Teaching,  

     37(2), 210-224. 

 

Davey, B., & McBride, S. (1986). Effects of question-generation training on reading  

     comprehension. Journal of Educational Psychology, 78(4), 256-262. 

 

Hackensack Middle School. (n.d.). Retrieved September 27, 2015, from  

     http://www.homefacts.com/schools/New-Jersey/Bergen-County/Hackensack/ 

     Hackensack-Middle-School.html  

 

Hofstein, A., Kipnis, M., Mamlok-Naaman, R., & Navon, O. (2004). Developing  

     Students’ Ability to Ask More and Better Questions Resulting from Inquiry-

Type  

     Chemistry Laboratories. Journal of Research In Science Teaching, 42(7), 791-

806. 

 

MacKenzie, A.H. (2010). The Role of Teacher Stance When Infusing Inquiry  

     Questioning Into Middle School Science Classrooms. School Science and  

     Mathematics, 101(3), 143-153. 

 

Model Curriculum: Grade Six Model Curriculum Overview. (n.d.). Retrieved April 5,  

     2016, from http://www.nj.gov/education/modelcurriculum/sci/ms.shtml  

 

Olsher, G. & Dreyfus, A. (1999) Biotechnologies as a context for enhancing junior high- 

     school students' ability to ask meaningful questions about abstract biological  

     processes, International Journal of Science Education, 21(2), 137-153. 

 

Rosenshine, B., Meister, C., & Chapman, S. (1996). Teaching Students to Generate  

     Questions: A Review of the Intervention Studies. Review of Educational 

Research,  

     66(2), 181–221. 



 

 

 

35 

 

Rothstein, D. & Santana, L. (2011). Teaching Students to Ask Their Own Questions: One  

     small change can yield big results. Harvard Education Letter, 27(5). 

 

United States Census Bureau. (n.d.). Quick Facts: Hackensack City, New Jersey.  

     Retrieved March 10, 2016, from  

     http://www.census.gov/quickfacts/table/PST045215/3428680 

  



 

 

 

36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

INSTITUTIONAL REVIEW BOARD APPROVAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

38 

 



 

 

 

39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

INTERVIEW QUESTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

40 

Participation in this interview is voluntary. Choosing to participate or not participate in 

this exercise will not affect a student’s grade or class standing. 

 

Science Interview Questions 

 

1. What did you learn from your participation in the Question Formulation Technique? 

 

 

2. What makes a question “good”? 

 

 

3. Why is learning to ask your own questions important for learning? 

 

 

4. How do you feel now about asking questions? Is this different than your feelings 

before participating in the technique? 

 

 

5. How can you use what you learned about asking questions? 
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Participation in this survey is voluntary. Choosing to participate or not participate in this 

exercise will not affect a student’s grade or class standing in any way. 

 

This survey is intended to understand your level of confidence in your ability to ask 

questions in our science class.  

 

 

 How confident do you feel? (circle one) 

1. I understand what makes a 

question asked in science 

class a “good” question. 

 

Very Somewhat Not very      Not at all 

2. I feel comfortable asking 

questions in science class. 

 

Very Somewhat Not very Not at all 

3. The questions that I ask 

have value to other 

students in class. 

 

Very Somewhat Not very Not at all 

4. I have questions about the 

world around us that I’d 

like to find the answers to. 

 

Very Somewhat Not very Not at all 

5. I have the ability to find 

the answers to my own 

questions. 

Very Somewhat Not very Not at all 
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READWORKS PRE-ASSESSMENT 
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APPENDIX E 

READWORKS POST-ASSESSMENT 
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SELF CONFIDENCE IN COMPREHENSION SKILLS STUDENT SURVEY 
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Participation in this survey is voluntary. Choosing to participate or not participate in this 

exercise will not affect a student’s grade or class standing in any way. 

 

This survey is intended to understand your level of confidence in your ability to read and 

understand assigned material in our science class.  

 

 How confident do you feel? (circle one) 

1. I enjoy reading non-text 

science material (articles, 

passages, etc). 

 

Very Somewhat Not very Not at all 

2. I am able to identify the 

main idea of non-text 

science material. 

 

Very Somewhat Not very Not at all 

3. I can find the evidence 

included in non-text 

science material that 

supports the main idea.  

 

Very Somewhat Not very Not at all 

4. When I identify words that 

I don’t understand, I can 

successfully investigate 

their meaning. 

 

Very Somewhat Not very Not at all 

5. I feel comfortable reading 

non-text science material 

independently, without 

teacher explanation. 

 

Very Somewhat Not very Not at all 

6. I can successfully answer 

reading questions that go 

along with assigned non-

text science reading. 

Very Somewhat Not very Not at all 
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OPEN-ENDED RESPONSE RUBRIC 
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Score Description 

100 

 

Student accurately and completely explains or uses 

relevant scientific concepts. 

 

87 

 

Student explains or uses scientific concepts BUT has 

some omissions or errors. 

 

74 

 

Student incorrectly explains or uses scientific concepts. 

 

 

65 

 

Student presents a response, but does not answer the 

question. 

 

NG 

 

Student does not submit a response. 
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ATTITUDE TOWARDS OPEN ENDED RESPONSES SCALE 
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Participation in this survey is voluntary. Choosing to participate or not participate in this 

exercise will not affect a student’s grade or class standing in any way. 

 

This survey is intended to understand your feelings towards writing open ended responses 

in our science class.  

 

 Attitude Scale (circle one) 

1. I like answering questions 

in an open-ended format. 

 

Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

2. I prefer it when my teacher 

gives a test that has open-

ended and multiple choice 

questions. 

 

Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

3. Open-ended questions are 

challenging to answer.  

Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

4. I do not have any difficulty 

explaining my ideas when 

writing an open-ended 

response. 

 

Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

5. I am good at completing 

open-ended responses. 

 

Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

 

 

 

 

 


