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Abstract: The purpose of this study was to observe the types of questions in the learning interaction to 

determine the distribution of cognitive, knowledge and cross section dimension. The subjects of the study were 

64 students of the Genetics course with the age between 18-20 years old. The data is taken as a question 

frequency (percentage) of questions arising through the observation in the RQA and conventional class based 

on Bloom's taxonomy of Krathwohl version. Related to the cognitive dimension, Q2 (Understand) question 

obtains the highest frequency (34,91%) in the RQA class but in the conventional class Q1 (Remember) question 

obtains the highest one (47.62%). Related to the knowledge dimension the frequency of the QC (Conceptual) 

question obtained is the highest one (40.57%) in RQA class but in the conventional class the frequency of the QF 

(Factual) question is the highest one (44.44%).  Related to the cross section between cognitive and knowledge 

dimension, the frequency of the Classify question is the highest one in the RQA class (18.87%), whereas in the 

conventional class the highest frequency is belonged to the List question (25.40%). The RQA learning model is 

suggested to be used in the genetics course because it’s better potency than the conventional learning. 

Keywords: Cognitive Dimension, Conventional Learning, Knowledge Dimension, Learning Model, Reading-

Questioning-Answering

 

1. INTRODUCTION 

21st Century is signed by the huge influence of information technology and communication in various 

aspects of life,  so the 21st century is known as the age of information. The boundaries and barriers 

among countries are becoming increasingly blurred and citizens converge into one large community 

as global citizens, so the present era is also called as the global era. The existence of this technology 

has changed the way people transact, interact, communicate, including the way people learn. This 

condition provides space for the people to be able to obtain any information, from anywhere and 

anytime. The impact will affect on the learning in society that can construct the learning patterns 

anytime, anywhere, with anyone, in any way with any material. Learning is more open, flexible and 

spread. Therefore, educators and students should be ready to respond to such major changes. There 

are four things proposed  by Greenstein (2012) in synergizing learning with 21st century challenges, 

namely tool (Information and Technology), working (communication and collaboration), thinking 

(creativity, critical thinking, problem solving and metacognition), and living Citizen (life skills and 

personal responsibility to live in the world).  

The demands of these indicators have an implication toward the necessity of innovation related to the 

elements of approach, models, strategies, methods, techniques, and tactics of learning to synergize 

with these needs. According to Zhakhina et al. (2016) educational innovation was required to comply 

with the dynamic development of the time, including the elements of the process and practice of 

education. Insyasiska et al. (2015) argued that education in the 21st century should be able to build the 

students’ intelligence capability in order to solve existing problems. In this relation, the 'approach' 

considered should be able to respond to the challenges orienting on student centered learning, because 

it internally induces students to change their mindset and improve their self-motivation. The required 

'model' is a model pattern that synergizes the various methods and strategies, so that students are 

active in the learning interaction. The expected 'strategy' is ralated to the implementation of effective 
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steps that can accelerate students to absorb knowledge quickly. The desired 'method' is the effective 

ways to be implemented during the learning. 'Technique' is a certain way of a teacher designing a 

model or a method based on his own experiences. 'Tactics' is a special trick of teachers to develop 

appropriate steps in relation with the uniqueness of the students.  

On the other hand, there is one item of learning activities which becomes strategic key and often 

appears in the learning activities, and can cover the needs of 21st century challenges, namely the 

questioning skills. Questioning is one of the elements which are needed in the learning activities, 

especially as an evaluation tool (Omar et al. 2012) to know the level of mastery of knowledge, both 

those which have not been taught and those which have been taught. Questioning is a skill required 

from the beginning of the lesson, during the main activities, and up to the closing activities.  

The changing times are also responded by the world education leaders. In the early 21st century 

Anderson et al. (2001) together with Krathwohl (2002) sparked new perspectives on Taxonomy of 

Learning (Taxonomy of Educational Objectives) written in 1949 and published in 1956 by Benjamin 

S. Bloom. Changes concern with the meaning of the operational word that has been used as a guide in 

designing learning objectives. Bloom never selects every operational word as a form of nouns and 

verbs. Therefore, Krathwohl had made classification of the taxonomy of learning in two different 

dimensions, namely cognitive dimension and knowledge dimension. Cognitive dimension covers 

remember, understand, apply, analyze, evaluate and create. While the knowledge dimension covers 

factual, conceptual, procedural and metacognitive element. One interesting thing of this change is the 

emergence of metacognition as the highest element of the knowledge dimension.  

To date, questioning activity is only considered as a complement to learning in the conventional class 

of many educational institutions. It is usually done at the beginning of learning, as a form of 

apperception. During the main learning activities, it is often given to inquire about unclear material 

during the lesson. This questioning activity is repeated in the closing activity to confirm whether or 

not all the material has been understood. In fact, questioning has a very broad role, not just for 

checking about the students’ knowledge or to check and recheck the students’ understanding toward 

the learning material that has been delivered. Questioning can be used as a guide for understanding 

concepts, digging up the previously known knowledge, connecting the ideas among different students, 

triggering new ideas or opinions, and so on.  

One of the learning models that accommodates the questioning activity is RQA learning model 

(Reading, Questioning, Answering). This model is intentionally created to provide the students’ initial 

knowledge before entering the classroom, and to trigger them to arrange questions and answers 

independently. The first syntax done by the students is to summarize the material that has been 

determined into a brief summary but containing the essence of the material. Based on this acivity, 

students are asked to make questions about the material that had not been understood yet during the 

summarizing  process, or if they have any idea related to the arranged concept needed to be 

elaborated. These questions are answered by the students based on their knowledge. After that, all 

these work are submitted before the class began (Corebima & Bahri, 2011).  

In relation to the above explanation,  it is necessary to analyze the types of questions in the learning 

models implemented through the questions presented by the students during the teaching and learning 

activities. This study was conducted in order to analyze the types of questions in the lecture 

implementating the RQA learning model, compared to those in the lecture implementating 

conventional learning. 

2.  MATERIALS & METHODS  

The research was conducted in biology education program, Faculty of Teacher Training and 

Education University of Jember, Indonesia, by using qualitative and quantitative approach. Subjects 

of this research were third semester students with the age between 18-20 years old, programming in 

the Genetics course in the odd semester of 2015/2016 academic year. The total subjects were 64 

students divided into two classes: 31 students in class A (control group) and 33 students in class B 

(experiment class).  

The research was conducted with the purpose of observing the types of questions in the learning 

interaction to determine the distribution of cognitive dimension, knowledge dimension and the cross 

section dimension. The obtained data were in the form of the frequency (percentage) of questions that 
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arised through the activity of direct observation in the classroom through the implementation of RQA 

learning model and conventional learning model. Every question arised was separately tabulated 

based on the types of the questions. The results of the tabulated data and its analysis were described 

based on Bloom's taxonomy of Krathwohl version (2002) in the cognitive dimension of remember 

(Q1), understand (Q2), apply (Q3), analyze (Q4), evaluate (Q5), create (Q6) and knowledge dimension of  

factual (Qf), conceptual (Qc), procedural (Qp), metacognitive (Qm) as well as the cross-section 

dimension (between the cognitive dimension and knowledge dimension).  

3.  RESULTS & DISCUSSION 

3.1. Results  

The results of this research show an interconnected frequency pattern in the RQA class and 

conventional class, between the types of questions of cognitive and knowledge dimension, as well as 

of the cross section dimension. Question types of cognitive dimension and knowledge dimension are 

presented in the Table 1 and Table 2 respectively; those of cross section are presented in the Table 3. 

Table1. Question Types of Cognitive Dimension 

Code Question Types RQA (%) Order Thinking (%) Conventional (%) Order Thinking (%) 

Q 1 Remember 29.25 

LOT (74.53) 

47.62 

LOT(87.30) Q 2 Understand 34.91 33.33 

Q 3 Apply 10.38 6.35 

Q 4 Analyze 12.26 

HOT (25.47) 

7.94 

HOT(12.70) Q 5 Evaluate 8.49 4.76 

Q 6 Create 4.72 0 

 Notes. LOT (Lower Order Thinking), HOT (Higher Order Thinking) 

Based on the data of cognitive dimension, question type of Q2 obtains the highest frequency (34,91%) 

in the RQA class follwed by question type of Q1, Q4, Q3, Q5, and Q6. These results differed from those 

found in the conventional class in which question type of  Q1 obtains the highest frequency (47.62%),  

followed by question types  of Q2, Q4, Q3, Q5, and Q6. The difference of the two classess are related to 

the order of question types of Q1 and Q2. Specifically, the Q6 question does not appear in the 

conventional class (0%).  

From the point of view of thinking level, the data of cognitive dimension question type can be divided 

into two groups: Lower Order Thinking (LOT) consisting of Q 1, Q 2 and Q 3 and Higher Order 

Thinking (HOT) consisting of Q 4, Q 5 and Q 6 (Brookhart, 2010). The data indicate that the LOT in 

the RQA class (74.53%) is lower than that in the conventional class (87.30%). Similarly, the HOT in 

RQA class (25.47%) is higher than that in the Conventional class (12.70); even mathematically the 

value of the HOT in RQA class is twice higher than that of the HOT in conventional class. 

Table2. Questions Types of Knowledge Dimension 

Code Question Type RQA (%) Conventional (%) 

QF Factual 19.81 44.44 

QC Conpceptual 40.57 31.75 

QP Procedural 17.92 17.46 

QM Metacognitive 21.70 6.35 

Related to the knowledge dimensions of RQA class, the the frequency of the QC type question 

obtained is the highest one (40.57%), followed successively by QM type (21.70%), QF type (19.81%), 

and QP type (17.92%). On the other hand, related to the conventional class the highest frequency is 

belonged to the QF type (44.44%), followed by the frequency of QC type,  (31.75%), QP type (17.46%), 

and QM type (6.35%) types successively. The data show that the frequency of QF type in conventional 

class is twice bigger than that of the RQA class, and conversely the frequency of QM type in the RQA 

class is three times bigger than that of the conventional class 

Related to the cross section dimension (between the cognitive and knowledge dimensions), the 

frequency of the classify type is the highest one in the RQA class and that of the identify, integrate, 

check, generate, assemble and create type are the lowest one, whereas in the conventional class, the 

highest frequency is belonged to the list type and the lowest frequency are belonged to the reflect, 

generate, assemble, design and create types. Another interesting point about the data is a striking 
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picture related to the Q6 row which shows that in the RQA class there are some questions yet asked by 

the students even in low frequencies, but no questions appeared in the conventional class. Similarly, 

in the metacognitive column, the total questions that appeared in the RQA class were 21.69%, while 

the total question on the conventional class were only 6.36%, or one third of the RQA class.  

Table3. The Frequencies of Question Types related to the of Cross Section of the Cognitive and Knowledge 

Dimension 

Kode F (%) C (%) P (%) M (%)   

Q1 10.38 12.26 5.66 0.94 RQA 

 25.40 15.87 4.76 1.59 Conventional 

 List Recognize Recall Identify   

Q2 3.77 18.87 5.66 6.60 RQA 

 14.29 9.52 7.94 1.59 Conventional 

 Summarize Classify Clarify Predict   

Q3 1.89 3.77 1.89 2.83 RQA 

 1.59 1.59 1.59 1.59 Conventional 

 Respond Provide Carry Out Use   

Q4 1.89 1.89 0.94 7.55 RQA 

 1.59 3.17 1.59 1.59 Conventional 

 Select Differentiate Integrate Deconstruct   

Q5 0.94 2.83 1.89 2.83 RQA 

 1.59 1.59 1.59 0.00 Conventional 

 Check Determine Judge Reflect   

Q6 0.94 0.94 1.89 0.94 RQA 

 0.00 0.00 0.00 0.00 Conventional 

 Generate Assemble Design Create   

3.2. Discussion  

3.1.1. Cognitive Dimenssion Questions 

The frequency of Q2  question (undersand) in the RQA class is the highest  one compared to the other 

types of questions . This condition is related to the fact that in the RQA learning the students are 

required to make a summary (resume) before attending the learning process, thus triggering the need 

for in-depth understanding of genetic concepts. In contrast, the students in the conventional class are 

only encouraged to read the material before coming to class without composing a resume, so the  Q1 

question (remember) is more dominant than the others. It shows that many of the basic concepts of 

genetics  require more detailed explanation before its understanding in depth (Q2). According to 

Krathwahl (2002), the Q1 questions attempt to retrieve the relevant knowledge from the long-term 

memory, whereas Q2 questions attempt to get the meaning of the subject matter, whether by oral, 

written or graphical communication.  

In the thinking level perspective, the frequency of Lower Order Thinking (LOT) in the conventional 

class is higher than that in the RQA class, but conversely, the frequency of Higher Order Thinking 

(HOT) in the RQA class is higher than that in the conventional class (Table 1). This suggests that the 

RQA class provides conditions that trigger high-order thinking skills. The reading phase on the RQA 

implemented by preparing a summary has opened the students’ horizones to master the concept; 

followed by the questioning phase that makes the students experience cognitive process of accepting 

(placing a concept on the students’ cognitive framework) and challenging (enabling the concepts that 

have been formed be strongly linked). The final phase of answering induce the students to develop the 

metacognitive skills by adapting various learning strategies to meet the demands of the task 

(Sumampouw, 2011). All of these phases have empowered the students' high-order thinking skills. 

Other types of questions show the same sequence of the frequency of the questions  related to the 

cognitive and knowledge domains, namely Q4, Q3, Q5 and Q6. Based on the description of Mayer 

(2002), Q4 question appears from a complete understanding obtained from the previous questions. 

Then, from the answers obtained, the Q3 question is produced to be implemented on the existing 

concepts. The result may induce the  Q5 question to assess the validity and consistency of the existing 

concepts. This  condition triggers the Q6 question as a form of high-order thinking. The distribution of 

these questions is highly dependent on the interaction patterns of learning. If the interaction puts more 

emphasis on the disclosure of definitive facts, the Q1 questions appear more often. If the concept 
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understanding is more dominant, the Q2 questions appear more often. In practice-based learning, the 

Q3 questions appear more frequently. This fact is consistent with the observation and recording of 

Magas et al. (2017) on 12 laparoscopic cholecystectomy surgery in the operating room, producing the 

type and level of intraoperative questions in all cases. From the 141 questions arised, there were 43 

Q1, 29 Q2, 47 Q3, 13 Q4, 8 Q5 and 0 Q6 questions.  On the other hand, in the Medical Anatomy course 

there are 27 Q1, 25 Q2, 14 Q3, 31 Q4, 1 Q5 and 10 Q6 questions (Phillips et al., 2013).  

The phenomena of the conventional class that raise more Lower Order Thinking questions is related 

to the implemented learning methods. The discussion method and the presentation that were given 

provide the opportunities for the students to do questioning and answering, but there was not any pre-

learning phase that required the students to read the material to be learned, only the students’ self-

awareness to prepare the learning based on the course syllabus. This condition makes the questions 

arise spontaneously during the learning process, with the question types ranging from remember, 

understand and apply types. According to Krathwahl (2002) the remembering phase is less complex 

than the understanding phase, and the understanding phase is less complex than then applying phase, 

and so on. This factor further affects on the distribution of the other  questions types. Thus, it can be 

seen that the high order thinking type of questions (marked by question Q4-Q6) in RQA class are more 

than those in the conventional class.  

3.1.2. Knowledge Dimension Questions 

The QC questions of the knowledge dimensions in RQA class is more dominant than those of QF, QP, 

and QM questions. Whereas in the conventional class, the QF question is more dominant than the other 

types of questions. This fact is in line with that of found in the cognitive dimension, where the RQA 

class is dominated by Q2 question and the conventional class is dominated by Q1 question. There is a 

strong correlation between Q2 (understand) and QC (conceptual) questions. In  the Q2 (understand) 

questions, students put more emphasis on a deep understanding of a concept, so it indirectly relates to 

the QC (conceptual) question. This type of question reveals more on classifications, categories, 

models, theories, schemes, and concept interrelation. While the Q1 (remember) question puts more 

emphasis on memory definitions and statements of fact, so that it is linear with the QF (factual) 

questions of the knowledge dimensions. This fact is in accordance with the opinions of  Munzenmaier 

& Rubin (2013) saying that the cognitive processes that occur in the Q1 (remember) question 

(recognize and recall) contain QF (factual) question; Q2 (understand) question contains QC 

(conceptual) question;  Q3 (apply) question contains QP (procedural) question;  Q4 (analyze) question,  

Q5  (evaluate)  question and Q6 (create) question contains metacognitive question.  

An interesting thing to be revealed is that the frequency of QM (metacognitive) question in RQA class 

is larger than that of the QF (factual) and QP procedural question. Even this metacognitive question 

score is three times higher than that of the conventional class. This condition is caused by the fact that 

the RQA strategy has effective contributions toward metacognition (Bahri & Corebima, 2015), can 

activate metacognition (Bahri, 2010; Sumampouw, 2011; Corebima & Bahri, 2011), can induce an 

increase of metacognition (Khairil. 2009), and it is loaded with systematic and planned efforts of 

metacognition empowerment (Hasanuddin, 2013). When the students were given the task for making 

a summary (reading phase), they indirectly examined the learning material carefully, and the 

summaries which were compiled demanded the students to be able to determine the concepts which 

were more important than those attracted their attention (Coan, 2004). Furthermore, the students 

created questions (questioning phase) based on the summary which had been compiled, in which the 

quality of the question types was much influenced by the students’ mastery of the learning material. 

The answering phase demanded the students to answer the questions that they had made by 

themselves. In line with Arends (2001) the sequence of the RQA phases has formed a thinking pattern 

about how to think and to use specific learning strategies appropriately, so the metacogntive skills 

were induced.  

According to Livingston (1997) metacognitif is thinking about how to think, where there is an 

integration between the new knowledge which students received during the phase of RQA and their 

previous knowledge, so that it produces the interaction of thinking processes. Metacognitive 

knowledge  is also the knowledge of our own cognition and about the ability of oneself in relation to 

various issues (Anderson et al., 2001). Metacognitive is associated with strategic knowledge, 

cognitive task and self knowledge (Pintrich, 2002). It means that the summarising task given to the 
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RQA class followed by the construction of questions and its answers by the students themselves have 

induced the students to create interesting ideas with a personal strategy, which elaborates the material 

from another point of view and solves problems in their own way. This condition is in line with the 

research results of  Bahri (2010), stating that RQA learning could improve students’ metacognition as 

much as 22.77%, and increase the metacognitive skills of low academic students as much as 57.4% 

higher than that of the high academic students. 

3.1.3. The Cross-Section Question (Between Cognitive Dimension and Knowledge Dimension) 

The learning process is a combination of cognitive processes and knowledge processes (Anderson et 

al., 2001). The resultant interaction between the cognitive dimension and knowledge dimension 

generates new dimension consisting of List, Recognize, Recall, Identify, Summarize, Classify, Clarify, 

Predict, Respond, Provide, Carry out, Use, Select, Differentiate, Integrate, Deconstruct, Check, 

Determine, Judge, Reflect, Generate, Assemble, Design and Create.  

Based on data presented Table 3, question type of classify has the highest frequency compared to the 

other qustion types in RQA class. This fact is interesting because the process occured is through 

summarizing syntax, but the dominant question type is not summarize. According to Heer (2009) 

summarize question type produces a new perspective from the summarized concept, but the classify 

question type has been able to combine the concepts massively. Thus, the questions appeared during 

the research have already involved the processes of detecting the characteristics of the standard 

concepts to be mixed into a more comprehensive concept. This condition is important in the genetic 

class because of the frequent misconceptions due to the narrow views of some book authors of 

genetics. According to Roini et al. (2012) that average of the genetic concepts understood correctly by 

teachers and senior high school students are 29.8% and 21.2% respectively; and  according to 

Hariyadi (2015), maximally the undergraduate students are able to absorb the genetic concepts being 

taught maximally as much as 75%. Thus, it is a natural one that the genetic class in this research puts 

more emphasis on the conceptual understanding to avoid misconceptions. On the other hand, in the 

conventional class, the list question type is more dominant than the others. This fact suggests that in 

the conventional class questions are used to confirm the concepts already known, to be confronted 

with the concepts described in the classroom. This condition is one of the disadvantages of 

conventional learning which carries out discussion activity on each meeting without giving additional 

tasks to read and solve problems for all students.  

The data in Table 3 show an interesting pattern. In the row of Q6 (Create) there is an extreme data 

difference between the RQA class and the conventional class, in which there are not any questions 

detected in the conventional class (0%), whereas the questions in the RQA class the questions 

appeared in all columns (4.72%). This phenomenon appears to be consistent with the data in Table 1 

indicating that the conventional class lacks of the good academic atmosphere for the emergence of 

metacognitive questions. The conceptual unpreparedness before the learning process causes the 

students to raise check-and-recheck questions toward definitions (remember), deep questions toward a 

concept (understand) and to ask for examples of the implementation of the concept presented by the 

presenter (apply). Unlike the RQA class students indirectly urged to read the material beforehand, had 

prior knowledge as a starting point before the learning process began. In addition, the task of 

composing questions and answering increasingly broaden the students insights in the learning process. 

The interaction between the students’ prior knowledge and the new knowledge received during 

learning raises ideas in different perspectives. In other word the syntax of RQA that had been done by 

the students has triggered the interaction between the concepts being learned and those previously 

known, so that it creates ideas as a results of the students’ own thinking. RQA learning also develops 

metacognitive skills (Sumampouw, 2011), improves metacognitive awareness and cognitive learning 

results (Bahri, 2010), empowers metacognitive awareness in a systematic and planned way 

(Hasanuddin, 2013), improves the average score of all aspects of learning, metacognitive skills 

individually, and increases performance from the first task until the last task (Corebima, 2014).  

4. CONCLUSION  

Learning model has a significant efffect on the students’ thinking patterns, which indirectly affects the 

types of questions raised during the classroom learning. Based on the cognitive dimension, the 

dominance of question type in RQA class is Q2 (34.91%) and conventional class Q1 (47.62%), . On 

the knowledge dimension, the dominance of ths type of question is in RQA class QC (40.57%) and in 
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the conventional class is Qf (44.44%). The cross section between the cognitive dimension and the 

knowledge dimension brings up question type of Classify (18.87%) which is more dominant in RQA 

class, and List (25.40%) in the conventional class. Thus, the distribution of question types can be used 

as the foundation for achieving thinking skills based on cognition, knowledge, and cross section 

dimensions.  

Learning model has a significant  students’ thinking pattern, which indirectly affects the types of 

questions raised in the classroom learning. In the RQA class, understand question is more dominant 

based on the cognitive dimension, which affects the appearance of the conceptual question based on 

the knowledge dimension. Understand and conceptual question generate classify question based on 

cross-section dimensions. In the conventional class, remember question is more dominant based on 

cognitive dimension, which affects the appearance of the factual question based on the knowledge 

dimensions. Remember and factual question generate the list question based on cross-section 

dimensions.  

The RQA class exhibits excellence in some respects, namely, related to the cognitive dimension, the 

HOT score is higher and the LOT score is lower than that of the conventional class. In relation with 

the knowledge dimension, the metacognitive score of the RQA class is three times higher than that of 

the conventional class. Furthermore related to the cross section between the cognitive and knowledge 

dimensions the metacognitive score of the RQA class reaches a total frequency of 21.69% but that of 

the conventional class only reaches a frequency of 6.36%. This fact suggests that the RQA learning 

model stimulates the high-order thinking especially metacognitive skills.  
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