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This research aims at analyzing the question types posed by pre-service teachers at the 
implementation of QASEE (Questioning, Answering, Sharing, Extending and 
Evaluating) learning and its comparison with RQA (Reading, Questioning, and 
Answering) learning and conventional learning. 107 pre-service teachers participated 
in this qualitative and quantitative research. The data of questions raised during the 
learning activities were collected using observation sheets. The collected questions 
were analyzed related to the content and were classified based on the revised version 
of Bloom’s taxonomy. The results were then analyzed descriptively. Based on the 
cognitive process dimensions, in the QASEE class, the most common question type 
found is the Q2 questions (59.34%) and only few Q1 questions (2.75%) are found; in 
the RQA class, the most common question type is the Q2 questions (67.22%) and only 
a small number of Q1 types (2.79%) are found, while in the conventional class, the Q1 
and Q2 questions are found in the same frequency (32.35%). Based on the knowledge 
dimension, in the QASEE class, the most question type found is the QC questions 
(86.64%) and only few QF questions are found (1.75%); in the RQA class, the most 
question type found is the QC questions (83.94%) and only few QF questions (5.57%) 
are found, while in the conventional class, the frequencies of the QF and the QC 
questions are 32.35% and 44.12% respectively. Based on the cross-section dimension, 
in the QASEE class, the most question type found is the classify questions (57.60%) 
and only few list questions (0.42%) are found. In the RQA, the classify questions 
(63.40%) are also the most question type found and only few list questions (1.86%) 
were found, while in the conventional class, the most question type found are the list 
questions (32.35%), and the classify questions (32.35%). The QASEE learning has the 
most potential in encouraging pre-service teachers to produce better questions, because 
it has the highest frequency of HOT (Higher Order Thinking) and QM questions as 
well as the lowest frequency of list question, compared to the RQA and conventional 
learning. 
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Introduction 
Global challenges require the education system in every country to produce an agent of change in the 21st century. 

This certainly creates a new paradigm in the world of education. The education today, including the higher education 

which prepares the pre-service teachers, is required to apply active learning, in which the pre-service teachers are 

involved in efforts to construct their own knowledge. One way to fulfil this demand is by developing the questioning 

skills (Almeida, 2012; de Boer et al. 2019). 

It is important that the pre-service teachers have good questioning skills, because it can help them to understand 

texts better (Akkaya & Demirel, 2012). In fact, the activity of making questions after reading texts can increase 

understanding better than just answering or rereading texts (Bowker, 2010; Weinstein et al. 2010). In addition, 

questioning skills are the key to become self-direct learners (O’Holleran et al. 2019) and independent thinkers (Bowker, 
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2010). This can also become the tools to empower metacognitive skills (Cerdán et al. 2019; Chin & Osborne, 2008). 

This will eventually have an effect on the improvement of the their academic performance and cognitive learning 

outcome (Shakurnia et al. 2018). 

Related to their teaching career in the future, the questioning skills can be an assets in preparing learning plans 

(Purdum-Cassidy et al. 2015) as well as in developing meaningful learning and increasing learning motivation (Cardoso 

& Almeida, 2014; Chin & Osborne, 2008; Olde Bekkink et al. 2015), encouraging collaboration (Song et al. 2017) and 

scientific inquiry (Chin & Osborne, 2008). Even the ability to make questions, especially related to hypothetical high-

order questions that encourage divergent thinking, is reported to be able to produce qualified arguments better than 

the ability to make basic question types (Phua & Tan, 2018). In addition, it is essential that the pre-service teachers 

master these questioning skills because it can indirectly affect the development of the questioning skills of their 

students in the future (Stokhof et al. 2016; Yeşil & Korkmaz, 2010). 

The questioning skills of an individual can be assessed based on the types of questions that he or she poses. The 

question types in Bloom's taxonomy revised by Anderson and Krathwohl (2001) are classified based on cognitive 

process dimensions and knowledge dimensions, as well as cross-section dimensions of the cognitive process 

dimension and knowledge dimension. But unfortunately, based on the quality/types of questions, some researches 

report that most pre-service teachers have relatively low questioning skills. Research conducted on a number of 

teachers and students in science classes found that the quality of the questions posed by students was quite poor and 

the quantity was far fewer than that proposed by the teachers (Eshach et al. 2014). Likewise, Bay (2016) reported that 

the types of questions posed by pre-service teachers in Turkey and US were still categorized as LOT (Lower Order 

Thinking). The results of the research are not much different from those found in Indonesia. Amin et al. (2017) and 

Pramudiyanti et al. (2015) reported that the question types of more than 70% of pre-service teachers participating in 

the research were still in the LOT category.  

This is thought to be related to the high dominance of lecturers in posing questions in class (Eshach et al. 2014; 

Yeşil & Korkmaz, 2010). Another possibility is that it is caused by the internal factors, including (a) they do not know 

what to ask because they cannot detect cognitive disequilibrium conditions, (b) they can detect cognitive 

disequilibrium conditions but they are not used to, dislike or lazy to ask, feel embarrassed, and also (c) they are unable 

to make the questions (Almeida & Neri de Souza, 2010). Therefore, a learning that is able to "force" every pre-service 

teacher in the class to make a question is necessary. 

Related to this, a learning model that has been proven to be able to facilitate pre-service teachers to develop their 

questioning skills is RQA learning model. The RQA learning model consists of reading, questioning, and answering 

activities. These activities are intentionally designed to familiarize each pre-service teachers to individually read the 

learning material before attending the class, so that they are better prepared to follow the learning process (Corebima, 

2016; Hariyadi et al. 2017). This preparedness is what encourages them to produce higher level question types than 

the pre-service teachers in the conventional learning (Hariyadi et al. 2017). However, recent research conducted by 

Kaya & Temiz (2018) reported that questioning skills could also be improved by introducing them to taxonomy 

questions and learning in groups.  

In this regard, a new learning model is believed to be adequately potential to hone the questioning skills of pre-

service teachers. This learning model is QASEE. The QASEE learning model was initially developed by researchers 

to improve pre-service teachers’ metacognitive skills, keterampilan berpikir kritis (critical thinking skills), cognitive 

learning outcomes, and retention. It was developed by referring to three previous learning models that had been 

proven to be able to improve the three competencies, namely RQA, TPS, and PBL. Based on the results of the analysis 

of the syntax of the three learning models, the syntax of QASEE learning model consisting of Questioning, 

Answering, Sharing, Extending, and Evaluating activities was developed. This will be described as follows.  

First, pre-service teachers are encouraged to prepare initial knowledge by creating questions and answers 

individually. Questioning and answering activity which is adopted from the RQA learning model are believed could 

facilitate the development of questioning skills (Hariyadi et al. 2017). Then, unlike the RQA learning model, the 

QASEE learning model includes a sharing activity that promotes pre-service teachers in groups to discuss questions 

and answers that have been individually made before these questions and answer are presented in front of the class. 

This activity is believed to be able to be used as a means to hone the questioning skills as well as to increase the quality 

of questions (Kaya & Temiz, 2018; Singh et al. 2019). The knowledge obtained from the three previous activities is 

then applied to a new context (extending). Extending activity is also believed to indirectly improve and strengthen 

pre-service teachers’ comprehension, so that the questions raised in the next learning activity will be of higher quality. 
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Finally, evaluation or reflection is carried out on the learning activities that have been done (evaluating). the evaluating 

activity that facilitates the development of metacognition (Duman & Semerci, 2019; Zhang & Patrick, 2012), is 

confirmed to be identical with evaluative questions as stated by Chin & Brown (2002). The research results by Saputri 

et al. (2020) show that the QASEE learning model developed successfully increases the critical thinking skills of 

different academic ability pre-service teachers. In fact, the corrected mean score of critical thinking skills of the lower 

academic ability pre-service teachers in the QASEE class is higher than that of the lower academic ability pre-service 

teachers in the RQA class. In this connection, since one of the supporting factors of the improvement of critical 

thinking skills is good questioning skills (Bezanilla et al. 2019), the QASEE learning model is believed to be potential 

in improving the questioning skills, perhaps even more potential than is the RQA learning model. However, the 

strength of the QASEE learning model has not been proven in encouraging pre-service teachers to create better 

questions  

Research Questions 

Based on the description above, it was considered necessary to do an analysis of the types of questions that the pre-

service teacher created at the implementation of QASEE learning model, as well as its comparison with the 

implementation of RQA learning model and conventional learning. Therefore, the research questions 

for this study were: 

• Based on the cognitive process dimension, what types of questions are found in the classes taught by using 

the QASEE and RQA learning models, as well as conventional learning? 

• Based on the knowledge dimension, what types of questions are found in the classes taught by using the 

QASEE and RQA learning models, as well as conventional learning? 

• Based on the cross-section dimensions between the cognitive process dimension and the knowledge 

dimension, what types of questions are found in the classes taught by using the QASEE and RQA learning 

models, as well as conventional learning? 

The results of this research are expected to be useful as a reference for lecturers on how to develop pre-service 

teacher’ questioning skills, especially regarding with high-level questions. 

Methodology 

Research Design 

This research used qualitative and quantitative approaches. Research supported by a qualitative approach is carried 

out to explore and understand the phenomenon of the observed object. While the research supported by quantitative 

approach is carried out to analyze trends, to compare groups, as well as to find out the correlation between variables 

using certain statistical analyses (Creswell, 2012). 

 
Figure 1.  

Research Design 
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In this research, a qualitative approach is used to collect and analyze the types of questions asked by pre-service 

teachers during the learning process. While the quantitative approach is used to compare the types of questions found 

in each class implementing different learning models. Both approaches are used to achieve the research objectives, 

namely to analyze and compare the types of questions made by pre-service teachers during the implementation of 

QASEE and RQA learning models, as well as of conventional learning. The research model is displayed on Figure 1.  

Participants 

The research was conducted at the Biology Education Study Program at Universitas Islam Negeri Raden Fatah, 

Palembang, Indonesia. The research subjects were the VI semester pre-service teachers who programed Animal 

Ecology course in the 2017/2018 academic year with a total number of 107 pre-service teachers. These pre-service 

teachers were divided into three classes. An equality test was done to each of the class using the placement test items, 

and the results of the equality test showed that the classes were equal and feasible to be included in the research. 

Table 1.  

Structures of Participants 

Variables Categories f % 

Gender    

 Male 97 90,65 

 Female 10 

107 

9,43 

The data in Table 1 show that the number of female pre-service teachers (90,65%) participating in this research is 

bigger than that of the male pre-service teachers (9,34%). Because of this striking percentage difference, this research 

does not separate the analysis process based on the types of questions between male and female pre-service teachers. 

Data Collection 

The data collected in this research are in the form of questions raised by the pre-service teachers during the learning 

process. While the instruments used to collect these questions are observation sheets and lecturer’s notes. In addition, 

for the QASEE and RQA classes, the questions were also collected from the pre-service teacher worksheets that had 

been validated by learning experts. The results of the validation declared that the pre-service teacher worksheets were 

valid for use. The data were collected from various sources in order to ensure the validity of the data (Creswell, 2009). 

The data collection process was carried out in the Animal Ecology course within 1 semester (February- May 2018). 

The procedures of data collection began with introducing the pre-service teachers to the types of questions based on 

the revised version of Bloom’s taxonomy. Then, the pre-service teachers in each class were taught by using different 

learnings, namely the QASEE learning model (experimental class), RQA learning model (positive control class), and 

conventional learning (negative control class). 

The next step was to detect different opinions through articles and published literature, which dealt with the topic. 

Afterward, it was necessary to explain the interior design program, valid teaching criteria for the student, and the most 

prestigious courses of the program. This analysis aims to explore the weaknesses of several physiological aspects to 

stimulate and develop the learning process in the interior design student. Characterization of perception is one of the 

most critical mental and physiological skills that must be available for the student to learn any design program. The 

learning activities in the QASEE class: 

• Phase 1 - Questioning: pre-service teachers make a number of questions independently 

• Phase 2 - Answering: pre-service teachers independently answer the questions that they already made 

• Phase 3 - Sharing: pre-service teachers discuss the questions and answers that have been made with their 

group members and present the results of the discussion in front of the class. 

• Phase 4 - Extending: pre-service teachers in groups are asked to apply their knowledge in a new context  

• Phase 5 - Evaluating: pre-service teachers carry out self-evaluation on their whole learning process. 

The learning activities in the RQA class: 

• Phase 1 - Reading: pre-service teachers read and make a summary of the learning material 

• Phase 2 - Questioning: pre-service teachers make a number of questions independently 

• Phase 3 - Answering: pre-service teachers independently answer the questions that they already made and 

present the results in front of the class. 
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In the conventional class, the learning activities include discussion, questions and answers, as well as lectures. All 

of the questions that raised by pre-service teachers for one whole semester of learning are recorded for further analysis. 

Data Analysis 

The qualitative data analysis in this research referred to the data analysis process by Miles, Huberman, & Saldaña 

(1992) consisting of data reduction, data presentation, and making conclusions. The process of data reduction was 

done by sharpening, classifying, directing, selecting, and eliminating any unwanted data. In addition, the data 

presentation was done by arranging and organizing the data in such a way that it helps the process of making 

conclusions. 

The data in this research were in the form of questions, which were analyzed for the content. The types of the 

questions were classified based on the revised version of Bloom's taxonomy by Anderson and Krathwohl (2001) 

which consisted of cognitive process dimension and knowledge dimension, as well as cross section dimension between 

the cognitive process dimension and the knowledge dimension. The cognitive process dimension consisted of LOT 

question types (Lower Order Thinking): remember (Q1), understand (Q2), apply (Q3), and HOT question types 

(Higher Order Thinking): analyze (Q4), evaluate (Q5), create (Q6). Then, the factual dimension included: factual (QF), 

conceptual (QC), procedural (QP), and mecatognitive (QM) question types. While the cross section dimension consisted 

of the interaction between the question types of cognitive process dimension and the question types of knowledge 

dimension.  

Related to the aspect of reliability, the data analysis process involves not only the main researcher but also an expert 

lecturer who was considered competent in this field. The use of two raters is intended to ensure the consistency in 

the assessment of the question types of the pre-service teachers. After coded, the data are analyzed using Kappa 

approach with the assistance of SPSS software. If the coefficient value of the Cohens's Kappa is above 0.75, the 

agreement of the raters is the very good category (Fleiss et al. 2003). The results of the analysis show that the coefficient 

value of Cohen's Kappa is 0.989 (cognitive dimension), 0.971 (knowledge dimension), and (0.990) (cross-section 

dimensions). Thus, it can be concluded that the two rater have a very good agreement in assessing the questoin types 

of the pre-service teachers. 

Then, the data were presented in tables and descriptively analyzed, by calculating the percentage of the types of 

questions found. Then, the percentages of the types of questions that appear both in the cognitive process dimension, 

the knowledge dimension, and the cross section dimension in each classes were compared. Thus, the information on 

the types of questions that arised after the pre-service teachers had been taught by using the QASEE, RQA, and 

conventional learnings could be obtained. In Table 2 there are some examples of question types that have been created 

by pre-service teachers. 

Table 2. 

Examples of Pre-service Teachers’ Questions  

No Questions 
Cognitive 

Type 

Knowledge 

Type 

Type of cross-

section dimensions 

1 What animals are catagorized as keystone species? Q1 QF List 

2 
How do land animals adapt to changing environmental 

temperatures? 
Q2 QC Classify 

3 How do we measure the density of soil insects? Q3 QP Provide 

4 

Why is using parasitoid insects considered more 

effective in helping farmers to eradicate pests than using 

insecticides? 

Q4 QC Differentiate 

5 
Why do humans need to study animal behavior? What 

are the benefits for humans? 
Q5 QM Reflect 

6 

If you are a zoo owner, what kinds of animal will be 

used as a collection and how will you provide a 

comfortable habitat for the animals? 

Q6 QC Assemble 
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Results and Discussion 

Results Related to Sub-problem 1: Types of Questions Based on Cognitive Process Dimension 

The types of questions based on the cognitive process dimension in the classes taught by using QASEE and RQA 

learning models, as well as conventional learning are analyzed. The results of the analysis and its comparison are 

presented in Table 3.  

Table 3 shows that the most commonly found question type in the QASEE class is the Q2 questions, with 

percentages of 59.43% and the least found question types are the Q1 (2.75%) and Q6 (0.17%). Then, the most 

commonly found question type in the RQA is the Q2 questions, with percentages of 67.22% and the least found 

question types are the Q1 (2.79%) and Q6 (0.37%). Meanwhile, the most commonly found question types in the 

conventional class are the Q1 and Q2 questions with the same percentage, namely 32.35%; the least found question 

types are the Q5 (2.94%), and Q6 (0.00%) questions. 

Table 3. 

Comparison of Question Types Based on Cognitive Process Dimension in Classes Taught by Using QASEE and RQA Learning 

Models, as well as Conventional Learning  

Code Question Types 
QASEE 

(%) 

Order of 

Thinking 

(%) 

RQA  

(%) 

Order of 

Thinking 

(%) 

Conventional 

(%) 

Order of 

Thinking 

(%) 

Q1 Remember 2.75 
79.05 

(LOT) 

2.79 
86.54 

(LOT) 

32.35 
70.58 

(LOT) 
Q2 Understand 59.43 67.22 32.35 

Q3 Apply 16.86 16.53 5.88 

Q4 Analyze 13.44 
20.70 

(HOT) 

8.17 
13.00 

(HOT) 

8.82 
11.76 

(HOT) 
Q5 Evaluate 7.10 4.46 2.94 

Q6 Create 0.17 0.37 0.00 

 Out of topic 0.25 0.25 0.46 2.27 17.65 17.65 

Based on Table 3, it can also be seen that generally the QASEE, RQA, and conventional classes are dominated by 

LOT question types. However, the highest number of HOT questions is found in the QASEE class (20.70%), 

followed by those found in the RQA class (13.00%), as well as those found in the conventional class (11.76%). 

Moreover, what needs to be highlighted is that in the conventional class, the highest percentage of out of topic 

questions is found (17.65%), and in fact the frequency is bigger than that of the HOT question types in the 

conventional class. 

Results Related to Sub-problem 2: Types of Questions Based on Knowledge Dimension 

The types of questions based on the knowledge dimension in the QASEE, RQA, and conventional classes are 

analyzed. The results of the analysis are presented in Table 4. Table 4 shows that the most commonly found question 

type in the QASEE class is the QC question (86.64%) and the lowest question type is the QF question (1.75%). Then, 

in the RQA class the most commonly found question type is the QC question (83.94%) and only few QF question 

(5.57%). Meanwhile, in the conventional class the most commonly found question type is the QC question (44.12%) 

and the lowest question types are the QP question (2.94%) and QM question (2.94%). 

Interestingly, the QM question type as the highest level in the knowledge dimension is the most found one in the 

QASEE class (6,51%) as well as in the RQA class (5,76%). On the contrary, the QF question type, as the lowest level 

in the knowledge dimension, is the most found one in the conventional class (32.35%), even the frequency is about 

18 times greater than that of the QF question type in the QASEE class, and 5 times greater than that of the QF question 

type in the RQA class. 
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Table 4. 

Comparison of the Question Types Based on Knowledge Dimensions in the Classes Taught by Using QASEE and RQA Learning 

Models, as well as Conventional Learning 

Code Question Types 
Class 

QASEE (%) RQA (%) Conventional (%) 

QF Factual 1.75 5.57 32.35 

QC Conceptual 86.64 83.94 44.12 

QP Procedural 4.84 4.27 2.94 

QM Metacognitive 6.51 5.76 2.94 

 Out of topic 0.25 0.46 17.65 

Results Related to Sub-problem 3: Types of Questions Based on Cross-section of Cognitive Process 

Dimension and Knowledge Dimension 

The types of questions based on cross section of cognitive process dimension and knowledge dimension in the classes 

taught using QASEE and RQA learning models, as well as conventional learning are analyzed. The results of the 

analysis are presented in Table 5. 

Based on the data of cross dimension between the cognitive process dimension and the knowledge dimension in 

Table 5, it can be seen that the QASEE class is dominated by the classify question type (57.60%), and the lowest 

percentages of the question type are the question type of list, clarify, predict, respond, integrate, generate and assemble. 

Then, the RQA class is also dominated by the classify question type (63.40%), and the lowest percentage question 

types are the question types of list, clarify, predict, respond, generate, and assemble. Meanwhile, the conventional class 

is dominated by the list question type (32.35%) and the classify question type (32.35%), and the lowest percentages 

are the question type of provide, carry out, and reflect. Interestingly, even though the question type generate and 

assemble, as the highest level of question types in the cross section dimension, are found in a low percentage in the 

QASEE and RQA classes; this type of questions are not found at all the conventional class. 

Table 5. 

Comparison of Question Types Based on Cross-section Dimension 

Code QF QC QP QM Class 

Q1 0.42 2.34 - - QASEE 
 1.86 0.93 - - RQA 
 32.35 - - - Conventional 

 List Recognize Recall Identify  

Q2 1.09 57.60 0.05 0.25 QASEE 
 3.34 63.40 0.09 0.46 RQA 
 - 32.35  - Conventional 

 Summarize Classify Clarify Predict  

Q3 0.17 13.30 3.42 - QASEE 
 0.37 13.00 3.25 - RQA 
 - 2.94 2.94 - Conventional 

 Respond Provide Carry out Use  

Q4 - 11.40 0.25 1.75 QASEE 
 - 6.13 - 2.04 RQA 
 - 8.23 - - Conventional 

 Select Differentiate Integrate Deconstruct  

Q5 - 2.76 - 4.42 QASEE 
 - 1.02 - 3.25 RQA 
 - - - 2.94 Conventional 

 Check Determine Judge Reflect  

Q6 0.08 0.08 - - QASEE 
 0.19 0.19 - - RQA 
 - - - - Conventional 

 Generate Assemble Design Create  
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Discussion and Conclusion  

As mentioned earlier, questions are the key to begin a learning process (Almeida, 2012). This is because questions are 

the reflection of an individual’s thinking process (Dewey, 1933). The higher the level of questions raised by the 

students, the higher the level of their thinking process, and vice versa (Chin & Osborne, 2008). In this research, the 

levels of the students’ questions and thinking are determined by referring to the revised version of Bloom’s Taxonomy 

(Anderson & Krathwohl, 2001), which is divided into three dimensions as discussed below. 

Question Types Based on Cognitive Process Dimension 

The cognitive process dimension itself is related to six levels of thinking processes, namely remembering, 

understanding, applying, analyzing, evaluating, and creating (Anderson & Krathwohl, 2001). When it is related to the 

levels of questions, the lowest level of question types is the remembering question (Q1), and the highest level of the 

question types is the creating question (Q6). The high or low levels of the questions that the students raised are related 

to the capacity of knowledge they possessed. As mentioned by Miyake & Norman (1979), to be able to ask a question, 

a person must have sufficient knowledge about what he or she does not know. 

In this research, based on the cognitive process dimension, the most common type of question made by the pre-

service teachers taught by using QASEE learning model is the question type of Q2 (understand). This means that the 

students taught by using the QASEE learning model have sufficient knowledge to connect their initial knowledge and 

the new knowledge they acquire. Therefore, the questions found tend to address students’ understanding, such as 

interpreting, classifying, and explaining. While the basic question types, which are intended only for recalling and 

recognizing (Q1), is very rarely found. 

This fact is in line with the research results of Hariyadi et al. (2017), Kaya & Temiz (2018), and Yeşil & Korkmaz 

(2010) who reporting that the application of question-based learning models had an effect on the quality of questions. 

The questioning activity in the QASEE learning model forces the pre-service teachers to read the learning material in 

advance before they attend the class, so that they have the prior knowledge of the learning material. In this case, the 

prior knowledge plays an important role as a foothold in making questions (Chin & Brown, 2002; Hariyadi et al. 2017).  

Interestingly, even though only few question type of Q6 is found, the HOT question type found in the QASEE 

class is much more than that found in the RQA and conventional classes. This is in line with Blonder, Rap, Mamlok-

Naaman, & Hofstein (2015) who reported that more HOT questions were found in the learning which directed 

students to construct their knowledge through inquiry activities than those in the traditional learning. Such learning 

experience is what is found in the class taught by using the QASEE learning model. Questioning and answering 

activity in the QASEE learning model are reported to be able to encourage the pre-service teachers to ask higher level 

questions better than just answering questions from the lecturers or even after the implementation of blended learning 

model (Yeşil & Korkmaz, 2010). Likewise in the sharing activity, it is mentioned that the dialogue within the group 

(sharing) could encourage pre-service teachers to produce better questions (Bielik & Yarden, 2016; Kaya & Temiz, 

2018) and increase their comprehension (Kaya & Temiz, 2018; Muhlisin, 2019; Olde Bekkink et al. 2015). This 

condition certainly has an effect on the class discussion activities later, where the pre-service teachers are welcome to 

ask questions verbally over the learning material presented by other groups. Meanwhile in the extending activity, 

although it does not have a direct role, it is believed to be quite effective to strengthen the understanding of the 

learning material because it facilitates the application of concepts that have been obtained into a new context (Wisetsat 

& Nuangchalerm, 2019). This understanding is important for understanding the learning material in the next meeting, 

so that the questions raised become more qualified. Finally, evaluating activity through posing questions to oneself 

and related to the content of the learning material familiarizes the pre-service teachers to make evaluative questions 

(Chin & Brown, 2002; Dang et al. 2018). Therefore, it is normal to find many types of questions that require a high 

level of thinking in the QASEE class.  

Similar to the QASEE class, most of the questions asked by the the pre-service teachers taught by using the RQA 

learning model are the question type Q2.  This is in line with the findings of previous researches reporting that the 

question types which were dominant in the RQA class were the question types Q1, Q3, Q4, Q5, and Q6 ). They stated 

that such conditions were influenced by the reading activites followed by summarizing text activities making the pre-

service teachers had sufficient knowledge before the class begins. As a result, the questions made tend to construct 

meaning or concept of the material learned (Hariyadi et al. 2017). 

Then, only a few pre-service teachers in the RQA class posed question type Q6. However, the percentage of the 

HOT question types were far more than those proposed by the pre-service teachers in the conventional class. As 

previously mentioned, the reading activity produces good initial understanding, so that it has a positive effect on the 
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types of questions produced by the pre-service teachers (Hariyadi et al. 2017). Likewise, the questioning activity was 

also proven to increase not only the quantity of the questions but also the quality of the questions asked (Hariyadi et 

al., 2017; Kaya & Temiz, 2018; Yeşil & Korkmaz, 2010). Of course, the pre-service teachers in the RQA class and in 

the QASEE class have been initially provided with the knowledge on how to arrange questions in accordance with 

the revised version of Bloom Taxonomy. This has also been proven to be effective in guiding the process of making 

questions better (Kaya & Temiz, 2018; Teplitski et al. 2018). 

Meanwhile, the pre-service teachers taught by using the conventional learning tended to propose question types 

Q1 and Q2. As a result, few types of HOT questions were found. The absence of activities that 'intentionally' require 

the pre-service teachers to make questions or other activities that have the potential to improve the quality of questions 

is believed to be the cause. As a result, the pre-service teachers in the conventional class were not trained to make 

questions, especially high-level questions. In fact, it was also found that quite a number of questions were not suitable 

with the topic of the discussion which were only proposed to seek scores. This finding is in line with the results of 

the previous research, which reported that the conventional class was dominated with LOT question types (Hariyadi 

et al. 2017; Kaya & Temiz, 2018; Yeşil & Korkmaz, 2010), and the pre-service teachers tended to be less capable of 

making HOT question types, especially Q5 (evaluate) and Q6 (create) (Hariyadi et al. 2017).  

Types of Questions Based on Knowledge Dimensions  

The knowledge dimension, according to Anderson & Krathwohl (2001), relates to the type of knowledge possessed 

by individuals, namely factual knowledge, conceptual knowledge, procedural knowledge, and metacognitive 

knowledge. When it is related to the levels of questions, the factual question type (QF) is the lowest level, and the 

metacognitive question type (QM) is the highest level.  

The results of this research show that based on the knowledge dimension, the most commonly found question 

type in the QASEE and RQA classes is the QC (conceptual question type). This finding is believed to be related to 

the findings in the cognitive process dimension which is dominated by the question type Q2. This fact is in line with 

Hariyadi et al. (2017) and Munzenmaier & Rubin (2013) stating that there was a correlation between the question type 

of Q2 and QC. The question type of QC which includes classification, categories, models, theory, schemes, and concept 

interrelation is indirectly related to the question type of Q2 which indicates an in-depth understanding of a concept. 

This is confirmed by Anderson & Krathwohl (2001) who suggested that conceptual knowledge is the basis of the 

formation of understanding.  

The large number of the conceptual question types found is thought to have a relationship with the students who 

already had sufficient knowledge about classification and categories, principles and generalizations, as well as theories, 

structures and models. Miyake & Norman (1979) and Chin & Brown (2002) stated that capacity of knowledge will 

significantly determine the questions raised; while the knowledge capacity itself was influenced by the learning 

experience provided by the lecturers. The role of the QASEE and RQA learning models is crucial in this regard. As 

mentioned earlier, the activities in both learning models make the pre-service teachers more ready to take part in 

learning. Therefore, it is normal that pre-service teachers make more questions aiming at knowing the 

interrelationships between elements rather than just getting knowledge related to terminology and specific details and 

certain elements (question type QF). 

However, interestingly the pre-service teachers in the QASEE class also ask the highest question type on the 

knowledge dimension, namely QM (metacognitive) question, more than those in the RQA class and the conventional 

class. Hariyadi et al. (2017) and Kaberman & Dori (2009) stated that there was a correlation between activation of 

metacognition and the posing of question type of QM. Metacognition is the basis of various types of self-instructions 

and self-control, such as communication, memory (Flavell, 1979), and comprehension (Flavell, 1979; Lestari et al. 

2019). While the creation of question type of QM itself requires the mastery of cognitive knowledge in general and the 

awareness of cognitive knowledge of oneself (Anderson & Krathwohl, 2001). The empowerment of metacognition is 

what is facilitated by the syntax of the QASEE learning model, so that there are a lot of QM question types found.  

The questioning activity at the QASEE learning model is reported to be capable of directing the pre-service 

teachers to activate their metacognition, namely thinking about the extent of their own comprehension (Chin & 

Osborne, 2008; García et al. 2014). The Answering activity is also a critical process that requires the selection of 

appropriate metacognitive strategies in order to obtain more comprehensive answers (Cerdán et al. 2019; Kaberman 

& Dori, 2009). Moreover, the sharing activity, in which there are communication and reflection activities on self and 

others' cognition, is also proven to be able to enrich and renew metacognitive knowledge (Efklides, 2008) and 

metacognitive skills (Chin & Osborne, 2008). Furthermore, the extending activity, where there is a transfer of 
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knowledge owned into a new context, also requires the involvement of metacognitive activities, such as planning, 

monitoring, and evaluating (Ramocki, 2007). Finally, the evaluating activity which is packaged in the form of self-

reflection on learning experiences is reported as an important component in encouraging the improvement of 

metacognition (Dang et al. 2018; Duman & Semerci, 2019; Zhang & Patrick, 2012). Therefore, it is normal that many 

reflective QM questions are found in the QASEE class because its syntax is built on the elements of metacognition. 

Not much different from the QASEE, the syntax of the RQA learning model also contains a component of 

metacognition. The reading activity in the RQA learning model involves complex thinking processes and 

metacognitive strategies to understand and summarize reading passages (Bahri & Corebima, 2015). Then, the 

questioning activity which involves the ability of monitoring and evaluating comprehension helps to activate 

metacognition (Chin & Osborne, 2008). Moreover, the answering activity involves the process of finding information 

and selecting metacognitive strategies to achieve goals and to obtain the right answers (Cerdán et al. 2019). As a result, 

the pre-service teachers taught by using RQA learning model also proposed the question type of QM more than those 

taught by using conventional learning (Hariyadi et al. 2017).  

Meanwhile, the most types of questions made by the pre-service teachers taught by using conventional learning 

are question type QC and QF and they appear to have some difficulties to make question type QM. This is because the 

conventional class does not have any activities that help to develop the awareness of self-cognition. Discussion, 

presentation and lecture activities (Hariyadi et al. 2017; Muhlisin, 2019) as well as the learning dominated by teacher 

question (Yeşil & Korkmaz, 2010) are claimed to be unable to encourage pre-service teachers to ask questions, as well 

as to ask quality questions. In the conventional class, the questioning activity is also still considered as a complement, 

not as a trigger for the learning process. As a matter of fact, an activity is said to be a learning process if the pre-service 

teachers ask questions (Almeida, 2010; Almeida & Neri de Souza, 2010; Almeida, 2012).  

Types of Questions Based on Cross Section of Cognitive Process Dimension and Knowledge Dimension  

Cross section dimension is the results of the interaction between the cognitive process dimension and the knowledge 

dimension. The types of the questions generated are also the results of the interaction between the two dimensions. 

In the cross section dimension, the lowest level type of questions is the listing question, and the highest level type of 

questions is the creating question (Anderson & Krathwohl, 2001). 

The results of this research show that both the QASEE class and the RQA class are dominated by the question 

type of classify, which is the result of the interaction between cognitive process dimensions, namely the understand 

level (Q2) and the knowledge dimension, namely the conceptual level (QC). This occurs because both the QASEE and 

RQA learning models provide the opportunity for the pre-service teachers to construct meaning over the concepts of 

the learning material through the syntax of each learning model, especially related to the questioning syntax. The 

activity of creating questions is reported to be very important to be done when the pre-service teachers finish reading 

a text (Akkaya & Demirel, 2012) rather than re-reading the text or answering the already provided questions (Weinstein 

et al. 2010). Thus, it is normal that quite a number of question type of classify are found in both classes. Because the 

condition of the emergence of the question type of classify is a good concept understanding, so that the pre-service 

teachers can classify things according to certain categories (Anderson & Krathwohl, 2001). This is certainly good for 

avoiding misconceptions about the material learned (Hariyadi et al. 2017). 

However, unfortunately the pre-service teachers in both the QASEE and RQA classes appear to have difficulty of 

making question types of generate and assemble which are the results of cross section dimensions between the 

cognitive process dimension of create level (Q6) and the knowledge dimension of factual level (QF) and conceptual 

level (QC). This phenomenon possibly occurs because the pre-service teachers are not accustomed to making higher 

level types of questions. This is in line with the research results by Rahayu (2018) reporting that cognitive abilities in 

the cross section dimension between cognitive process dimension (Q1, Q2, Q3, Q4, Q5, and Q6) and the knowledge 

dimension (QM) are still relatively low to very low. In addition, it may also be related to the fact that some pre-service 

teacher do not enjoy the activity of making questions conducted throughout the semester because it add more works 

for them (Shakurnia et al. 2018).  

Then, the process of asking questions also requires the students to be able to detect a condition which Jean Piaget 

calls as cognitive disequilibrium. This condition then requires the individuals to develop new schemes or to modify 

the existing schemes in order to make the condition balance (Plensdorf, 2011). Failure to detect this condition can 

cause the inability to ask questions. On the other hand, the process of asking questions also often encounters obstacles, 

related to the articulation of disequilibrium (verbal coding) and initiatives to express questions in a social environment 

(social editing) (Graesser & McMahen, 1993). Verbal coding obstacles can be in the form of pronunciation or word-
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order obstacles in making questions. Meanwhile, the obstacles related to social editing can be in the form of shyness 

which discourage the students  to ask  questions (Graesser & McMahen, 1993). Therefore, it is necessary to make the 

pre-service teacher habituated to the practice of making questions, self-reflection, and giving feedback on the types 

of questions made so that them become more skilled in asking questions (Zhang & Patrick, 2012).  

Unlike the QASEE class and the RQA class where the question type of list is very few, in the conventional class, 

a large number of question type of list is found along with the question type of classify. On the other hand, the 

question type of generate and assemble do not appear during the implementation of conventional learning. This is 

similar to what has been explained that in the conventional class the pre-service teachers attend the class without good 

initial knowledge about the learning material to be discussed. As a result, the questions asked tend to only confirm the 

concepts that had been known (Hariyadi et al. 2017). Even lecturers need more efforts to force pre-service teachers 

to ask. If nothing is done to this matter, in the future the pre-service teachers may lack the skills to develop active and 

meaningful learning and could not develop their students’ questioning skills (Stokhof et al. 2016; Yeşil & Korkmaz, 

2010). Therefore, strong support and commitment from lecturers and the pre-service teachers themselves are required 

in order to improve their quality, especially in making effective questions (Stokhof et al. 2016).  

Based on the results of this research, it can be concluded that the implementation of learning model has a positive 

effect on the types of questions asked by pre-service teachers. On the cognitive process dimension, the QASEE and 

RQA classes are dominated by the question type of Q2 and only few Q1 questions are found; while the conventional 

class is dominated by the question types of Q1 and Q2 with the same percentage. Then, on the knowledge dimension, 

the QASEE and RQA classes are dominated by the question type of QC and only few QF questions are found; while 

the conventional class is dominated by the question types of QC and QF. On the cross section dimension, the QASEE 

and RQA classes are dominated by the question type of classify and only the list questions are found; while the 

conventional class is dominated by the question type of classify and list with quite similar percentages.  

However, in general the QASEE learning model shows higher potential than the RQA model and conventional 

learning. This is because in the QASEE class, based on thinking level of cognitive dimension, HOT question types 

are the most found; based on the knowledge dimension, the question type of QM is the most found; and based on the 

cross section dimension, the question type of list is the fewest found. Nevertheless, RQA learning model can still be 

used as an alternative learning model which can facilitate the development of the questioning skills of pre-service 

teachers. 

Recommendations 

QASEE and RQA learning models are recommended to be induced into the education program of pre-service 

teachers to train their questioning skills and to encourage their higher order thinking. Thus, qualified learning as the 

learning demand in the 21st century can be realized. 

Acknowledgments 

The authors thank to the Endowment Fund for Education (LPDP) Ministry of Finance Republic Indonesia that has 

funded the implementation of this research. 

Biodata of the Author 

Wulandari SAPUTRI born in Sukadarma, South Sumatra, Indonesia. She graduated from 

master's degree in Science Education Study Program in Biology Education Department, 

Postgraduate Program, Universitas Negeri Yogyakarta, Indonesia, in 2015. Now, she is 

completing her doctoral study at Biology Education Study Program, Faculty of Mathematics 

and Natural Sciences, Universitas Negeri Malang, Indonesia. She is also a lecturer at Biology 

Education Program, Universitas Muhammadiyah Palembang, Indonesia. The focus of her 

research is on the field of science education, especially in the development and application of 

learning material, learning media and teaching materials, and learning models to improve 

metacognitive skill, cognitive learning outcome, cognitive retention, and questioning skill. She 

has 6 publications, 1 of which were published in Scopus indexed journals. Affiliation: Universitas Negeri Malang, 

Universitas Muhammadiyah Palembang, Indonesia, E-mail: wulandari.saputri130@gmail.com  

ORCID number: 0000-0002-2097-0384 Phone: (+62)85267986748 Scopus ID: 57205082034 

WoS Researcher ID: --- 

 



Saputri & Corebima                                                                  Journal for the Education of Gifted Young Scientists 8(2) (2020) 843-856 

 

 854 

Aloysius Duran COREBIMA born in Kiwangona, Nusa Tenggara Timur, Indonesia. He 

completed his master's study in Biology Education Study Program, IKIP Malang, Indonesia in 

1989 and completed his doctoral study at the Genetic Science Study Program of the Faculty of 

Mathematics and Natural Sciences, Universitas Negeri Airlangga, Indonesia in 1995. He was a 

Professor at Biology Education Study Program, Faculty of Mathematics and Natural Sciences, 

Universitas Negeri Malang. Then, since 2018, he is a Professor at the Social Science Education 

Program, Universitas Kanjuruhan Malang, Indonesia. His research focuses on the field 

of science education, especially in the development and application of learning models, learning 

media, metacognitive skill, questioning skill, cognitive learning outcome, cognitive retention, and on the field of 

biological sciences, especially genetics. He has 363 publications, 26 of which were published in Scopus indexed 

journals. Affiliation: Universitas Kanjuruhan Malang, Indonesia. E-mail: durancorebima@gmail.com  

ORCID number: 0000-0002-2632-9467 Phone: (+62)8164294487 Scopus ID: 56857563800 
WoS Researcher ID: AAQ-6614-2020 

 
References 

Akkaya, N., & Demirel, M. V. (2012). Teacher candidates’ use of questioning skills in during-reading and post-reading strategies. 
Procedia-Social and Behavioral Sciences, 46, 4301–4305. 

Almeida, P. (2010). Questioning patterns and teaching strategies in secondary education. Procedia - Social and Behavioral Sciences, 2(2), 
751–756. https://doi.org/10.1016/j.sbspro.2010.03.096 

Almeida, P., & Neri de Souza, F. (2010). Questioning profiles in secondary science classrooms. International Journal of Learning and 
Change, 4(3), 237. https://doi.org/10.1504/IJLC.2010.035833 

Almeida, P. (2012). Can i ask a question? The importance of classroom questioning. Procedia-Social and Behavioral Sciences, 31, 634–
638. https://doi.org/10.1016/j.sbspro.2011.12.116 

Amin, A. M., Corebima, A. D., Zubaidah, S., & Mahanal, S. (2017). Identifikasi kemampuan bertanya dan berpendapat calon guru 
biologi pada mata kuliah fisiologi hewan [Identifying the questioning skills and the argumentation skills of pre-service biology 
teachers in the animal physiology Course]. Bioedukasi, 15(1), 24–31. 

Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for learning, teaching, and assessing: Revision of Bloom’s taxonomy of educational 
objectives. Pearson Education. 

Bahri, A., & Corebima, A. D. (2015). The contribution of learning motivation and metacognitive skill on cognitive learning 
outcome of students within different learning strategies. Journal of Baltic Science Education, 14(4), 487–500. 

Bay, D. N. (2016). The question asking skills of preschool teacher candidates: Turkey and America example. Journal of Education 
and Training Studies, 4(1), 161–169. https://doi.org/10.11114/jets.v4i1.1141 

Bezanilla, M. J., Fernandez-Nogueira, D., Poblete, M., & Galindo Dominguez, H. (2019). Methodologies for teaching learning 
critical thinking in higher education: The teacher’s view. Thinking Skills and Creativity, 33, 100584. 
https://doi.org/10.1016/j.tsc.2019.10058 

Bielik, T., & Yarden, A. (2016). Promoting the asking of research questions in a high-school biotechnology inquiry-oriented 
program. International Journal of STEM Education, 3(15), 1–13. https://doi.org/10.1186/s40594-016-0048-x 

Blonder, R., Rap, S., Mamlok-Naaman, R., & Hofstein, A. (2015). Questioning behavior of students in the inquiry chemistry 
laboratory: Differences between sectors and genders in the Israeli context. International Journal of Science and Mathematics 
Education, 13(4), 705–732. https://doi.org/10.1007/s10763-014-9580-7 

Bowker, M. H. (2010). Teaching students to ask questions instead of answering them. Thought & Action: The NEA Higher Education 
Journal, 26, 127–134. 

Cardoso, M. J., & Almeida, P. A. (2014). Fostering student questioning in the study of photossyntesis. Procedia - Social and Behavioral 
Sciences, 116, 3776–3780. https://doi.org/10.1016/j.sbspro.2014.01.841 

Cerdán, R., Pérez, A., Vidal-Abarca, E., & Rouet, J. F. (2019). To answer questions from text, one has to understand what the 
question is asking: differential effects of question aids as a function of comprehension skill. Reading and Writing, 32(8), 2111–
2124. https://doi.org/https://doi.org/10.1007/s11145-019-09943-w 

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. https://doi.org/10.1080/09500690110095249 

Chin, C., & Osborne, J. (2008). Students’ questions: A potential resource for teaching and learning science. Studies in Science 
Education, 44(1), 1–39. https://doi.org/10.1080/03057260701828101 

Corebima, A. D. (2016). Pembelajaran biologi di Indonesia bukan untuk hidup [The biology learning in Indonesia is not for life]. 
Biology Education Conference, 13(1), 8–22. 

Creswell, J. W. (2012). Educational research: Planning, conducting, and evaluating quantitative and qualitative research (4th ed.). Pearson 
Education. 

Creswell, J. W. (2009). Research design: Qua;itative, quantitative, and mixed methods approaches (3rd ed.). SAGE Publications, Inc. 
Dang, N. V., Chiang, J. C., Brown, H. M., & McDonald, K. K. (2018). Curricular activities that promote metacognitive skills 

impact lower-performing students in an introductory biology course. Journal of Microbiology & Biology Education, 19(1), 1–9. 
https://doi.org/10.1128/jmbe.v19i1.1324 

de Boer, E., Janssen, F. J. J. M., van Driel, J. H., & Dam, M. (2019). Perspective-based generic questions as a tool to promote 
student biology teacher questioning. Research in Science Education. https://doi.org/10.1007/s11165-019-9853-9 

Dewey, J. (1933). How we think, a restatement of the relation of reflective thinking to the educative process (2nd ed.). D.C. Heat and Company 



Saputri & Corebima                                                                  Journal for the Education of Gifted Young Scientists 8(2) (2020) 843-856 

 

 855 

Duman, B., & Semerci, Ç. (2019). The effect of a metacognition-based instructional practice on the metacognitive awareness of 
the prospective teachers. Universal Journal of Educational Research, 7(3), 720–728. https://doi.org/10.13189/ujer.2019.070311 

Efklides, A. (2008). Metacognition: Defining its facets and levels of functioning in relation to self-regulation and co-regulation. 
European Psychologist, 13(4), 277–287. https://doi.org/10.1027/1016-9040.13.4.277 

Eshach, H., Dor-ziderman, Y., & Yefroimsky, Y. (2014). Question asking in the science classroom: teacher attitudes and practices. 
Journal of Science Education and Technology, 23(1), 67–81. https://doi.org/10.1007/s10956-013-9451-y 

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive-developmental inquiry. American Psychologist, 
34(10), 906–911. https://doi.org/10.1007/BF01477430 

Fleiss, J. L., Levin, B., & Paik, M. C. (2003). Statistical methods for rates & proportions (3rd ed.). Wiley Interscience. 
García, F. C., García, Á., Berbén,  a B. G., Pichardo, M. C., & Justicia, F. (2014). The effects of question-generation training on 

metacognitive knowledge, self-regulation and learning approaches in science. Psicothema, 26(3), 385–390. 
https://doi.org/10.7334/psicothema2013.252 

Graesser, A. C., & McMahen, C. L. (1993). Anomalous information triggers questions when adults solve quantitative problems 
and comprehend stories. Journal Of Educational Psychology, 85, 136–151. 

Hariyadi, S., Corebima, A. D., Zubaidah, S., & Ibrohim. (2017). The comparison of the question types in the RQA (Reading, 
Questioning, and Answering) learning model and conventional learning. Journal of Humanities Social Sciences and Education, 4(7), 
10–18. https://doi.org/http://dx.doi.org/10.20431/2349-0381.0407002 

Hirst, J. S. (2005). A questioning approach: Learning from Shankara’s pedagogic techniques. Contemporary Education Dialogue, 2(2), 
137–169. https://doi.org/10.1177/097318490500200202 

Kaberman, Z., & Dori, Y. J. (2009). Metacognition in chemical education: Question posing in the case-based computerized 
learning environment. Instructional Science, 37(5), 403–436. https://doi.org/10.1007/s11251-008-9054-9 

Kaya, S., & Temiz, M. (2018). Improving the quality of student question in primary science. Journal of Baltic Science Education, 17(5), 
800–811. 

Lestari, P., Ristanto, R. H., & Miarsyah, M. (2019). Analysis of conceptual understanding of botany and metacognitive skill in pre-
Service biology teacher in Indonesia. Journal for Ecucation of Gifted Young Scientist, 7(2), 199–214. 

Miles, M. B., Huberman, A. M., & Saldaña, J. (1992). Qualitative data analysis: A methods sourcebook (third). Arizona State University. 
Miyake, N., & Norman, D. A. (1979). To ask a question, one must know enough to know what is not known. Journal of Verbal 

Learning and Verbal Behavior, 18(3), 357–364. https://doi.org/10.1016/S0022-5371(79)90200-7 
Muhlisin, A. (2019). Reading, Mind Mapping, and Sharing (RMS): Innovation of new learning model on science lecture to improve 

understanding concepts. Journal for Education of Gifted Young Scientist, 7(2), 323–340. 
Munzenmaier, C., & Rubin, N. (2013). Perspective Bloom’s taxonomy: What’s old is new again. The eLearning Guild. 
O’Holleran, B., Barlow, J., Ford, C., & Cochran, A. (2019). Questions posed by residents in the operating room: A thematic 

analysis. Journal of Surgical Education, 76(2), 315–320. https://doi.org/10.1016/j.jsurg.2018.07.022 
Olde Bekkink, M., Donders, A. R. T. R., Kooloos, J. G., De Waal, R. M., & Ruiter, D. J. (2015). Challenging students to formulate 

written questions: A randomized controlled trial to assess learning effects Approaches to teaching and learning. BMC Medical 
Education, 15(1), 1–6. https://doi.org/10.1186/s12909-015-0336-z 

Phua, M. P. E., & Tan, A.-L. (2018). Promoting productive argumentation through students’ questions. Asia-Pacific Science 
Education, 4(1), 1–24. https://doi.org/10.1186/s41029-018-0020-9 

Plensdorf, S. (2011). Encyclopedia of Child Behavior and Development. In S. Goldstein & J. A. Naglieri (Eds.), Encyclopedia of 
Child Behavior and Development. Springer US. https://doi.org/10.1007/978-0-387-79061-9 

Pramudiyanti, Susilo, H., & Amin, M. (2015). Analisis tingkat berpikir kognitif mahasiswa pada pembelajaran biologi sel melalui 
teknik menuliskan pertanyaan [Analyzing students' cognitive thinking levels in cell biology learning by using writing question 
technique]. Prosiding Seminar Nasional Pembelajaran MIPA, [pp. 987–999]. Universitas Negeri Lampung. 

Purdum-Cassidy, B., Nesmith, S., Meyer, R. D., & Cooper, S. (2015). What are they asking? An analysis of the questions planned 
by prospective teachers when integrating literature in mathematics. Journal of Mathematics Teacher Education, 18(1), 79–99. 
https://doi.org/10.1007/s10857-014-9274-7 

Rahayu, A. (2018). The analysis of students’ cognitive ability based on assesments of the revised Bloom’s Taxonomy on statist ic 
materials. European Journal of Multidisciplinary Studies, 7(2), 2414–8385.  

Ramocki, S. P. (2007). Metacognition and transfer: Keys to improving marketing education. Journal of Marketing Education, 29(1), 
18–24. https://doi.org/10.1177/0273475306291469 

Saputri, W., Corebima, A. D., Susilo, H., & Suwono, H. (2020). QASEE: A potential learning model to improve the critical 
thinking skills of pre-service teachers with different academic abilities. European Journal of Educational Research, 9(2), 853–864. 
https://doi.org/10.12973/eu-jer.9.2.853 

Shakurnia, A., Aslami, M., & Bijanzadeh, M. (2018). The effect of question generation activity on students’ learning and 
perception. Journal of Advances in Medical Education & Professionalism, 6(2), 70–77.  

Singh, G., Shaikh, R., & Haydock, K. (2019). Understanding student questioning. Cultural Studies of Science Education, 14(3), 643–
697. https://doi.org/10.1007/s11422-018-9866-0 

Song, D., Oh, E. Y., & Glazewski, K. (2017). Student-generated questioning activity in second language courses using a 
customized personal response system: a case study. Educational Technology Research and Development, 65(6), 1425–1449. 
https://doi.org/10.1007/s11423-017-9520-7 

Stokhof, H. J. M., De Vries, B., Martens, R. L., & Bastiaens, T. J. (2016). How to guide effective student questioning: a review of 
teacher guidance in primary education. Review of Education, 5(2), 123–165. https://doi.org/10.1002/rev3.3089 

Teplitski, M., Irani, T., Krediet, C. J., Di Cesare, M., & Marvasi, M. (2018). Student-generated pre-exam questions is an effective 
tool for participatory learning: A case study from ecology of waterborne pathogens course. Journal of Food Science Education, 
17(3), 76–84. https://doi.org/10.1111/1541-4329.12129 

Watson, L. (2018). Educating for good questioning: A tool for intellectual virtues education. Acta Analytica, 33(3), 353–370. 



Saputri & Corebima                                                                  Journal for the Education of Gifted Young Scientists 8(2) (2020) 843-856 

 

 856 

https://doi.org/10.1007/s12136-018-0350-y 
Weinstein, Y., McDermott, K. B., & Roediger, H. L. (2010). A comparison of study strategies for passages: rereading, answering 

questions, and generating questions. Journal of Experimental Psychology Applied, 16(3), 308–316. 
https://doi.org/10.1037/a0020992 

Wisetsat, C., & Nuangchalerm, P. (2019). Enhancing innovative thinking of Thai pre-service teachers through multi-educational 
innovations. Journal for Ecucation of Gifted Young Scientist, 7(3), 409–419. 

Yeşil, R., & Korkmaz, Ö. (2010). A comparison of different teaching applications based on questioning in terms of their effects 
upon pre-service teachers’ good questioning skills. Procedia - Social and Behavioral Sciences, 2(2), 1075–1082. 
https://doi.org/10.1016/J.SBSPRO.2010.03.151 

Zhang, Y., & Patrick, P. (2012). Introducing questioning techniques to pre-service teachers. Journal of Teacher Education and 
Educators, 1(2), 159–184.  


