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Abstract 

With recent developments in technology and its massive impact on the education field, 

videoconferencing has emerged as an effective teaching learning tool in the language 

classroom. It is mainly a means of communication to overcome the impediments of 

geographical distance and separation. However, despite the successful implementation of this 

technology, it has been stated that using videoconferencing for online teaching is problematic. 

Videoconferencing impedes instructor-learner interaction and is unable to replace the 

traditional face-to-face classroom. To understand online interaction from a sociocultural 

standpoint, this study examined the characteristics of instructor questions in terms of 

cognitive level so as to investigate if instructor question can function as a stimulus for 

interaction in the online classroom. The results show that cognitive level of instructor 

question can function as an effective factor to promote online classroom interaction. 

Conclusions and implications are drawn at the end of this paper to help understand interaction 

in online learning. 

Keywords: Instructor question, Cognitive level, Student response, Videoconferencing, 

Online interaction, Online synchronous classroom 
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1. Introduction 

The availability and accessibility of technology along with its rapid development have led to 

massive growth in online education within a short time. Technology is implemented as an 

essential tool for communication between students and instructors to eliminate the current 

impediments represented by geographical distance. Currently, most academic institutions 

include technological means for teaching and learning that incorporate online collaboration in 

addition to face-to-face classes (Banna et al., 2015; Kauffman, 2015). Through online 

collaborative learning, students receive authentic and reliable linguistic input, produce output, 

and receive feedback, (Lee, 2007) especially when they interact with native speakers of the 

target language (Durairaj & Umar, 2015).  

The literature shows that the traditional and online teaching and learning contexts are 

different (Herring, 2004). The traditional teaching and learning context is preferred and found 

more effective than online context solely because of the face-to-face teaching and learning 

interactions that take place in real time (Abrami et al., 2011). A point to note is that the online 

synchronous mode of interaction although involves face-to-face interaction through the 

online medium does not automatically result in efficient and constructive interaction (Mirza, 

2014). Thus, to successfully adopt online educational tools, it is important to provide 

appropriate pedagogical practices that suit this online-based instruction (Terras, 2017). As a 

result, this field is in need of more heuristic research to illuminate the path for instructors and 

provide more reliable, supportive, sustainable, and interactive online learning environments. 

This study investigated the impact of different cognitive load with regard to teacher question 

and learner response in the online language learning classroom. It is grounded within a 

sociocultural perspective as this perspective supports interaction and learning; within this 

perspective, language is viewed as a cultural and psychological tool for learning including 

online learning (Drummond et al., 2008).  

1.1 Interaction in Online Learning Platforms 

Swain (1985) asserts that when students are pushed to produce the target language, they have 

the chance to improve on the language. Through different communicative tools, technology 

offers interactive opportunities to interact with native speakers as a fundamental means to 

augment the language learning process (Zhou et al., 2020; O'Rourke & Stickler, 2017; Greene, 

2003). However, online interaction has now become a challenge, and most of the studies try 

to offer a natural interaction similar to the traditional classroom (Covelli, 2017). The Medium 

Naturalness Theory (MNT) states that a reduction in the degree of a given medium's 

naturalness may lead to a decline in learning effectiveness as a result of the increased 

cognitive load imposed on the learner, higher ambiguity of the conveyed message, and lower 

psychological arousal. In contrast, a communication channel that has a higher degree of 

medium naturalness can encourage more effective communication, which might lead to better 

interaction. Hence, effective e-learning should aim to reach the highest degree of naturalness 

as in traditional face-to-face interactions (Weiser et al., 2018; Sun & Cheng, 2007).  

The literature shows that communicating via media, that supports several input channels, is 
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usually associated with higher cognitive load, higher ambiguity and, consequently, decreased 

quality of learning processes and outcomes (Caspi & Blau, 2008; Kock, 2005). Several 

studies have investigated interaction in online language learning and focused on the nature of 

the verbal interaction taking place and how it may impact learning outcomes (Palomeque & 

Pujolà, 2018). The main tenet behind these studies is that communication via computer is 

different from traditional face-to-face communication.  

Therefore, different studies have developed different assessments of the verbal interaction 

taking place in the language classroom that focuses on either the quality or quantity of 

participation (Altıner, 2015; Ertmer, Ertmer and Sadaf, 2011). The quantity account of 

interaction has been assessed by using different tools such as duration of participation 

(Shantha & Mekala, 2018), or words per sentence/turn (Wright, 2016; Qashoa, 2013; 

Farahian & Rezaee, 2012) when using the target language. The quality of participation has 

been assessed by tools such as syntactic complexity in students’ participation measured 

through T-unit (Inoue & Zhang, 2011; Bygate, Skehan, & Swain, 2001), C-unit (Wright, 2016; 

Lindenmeyer, 1990; Mehnert, 1998), and number of clause per chosen unit (Iwashita et al., 

2001; Robinson, 2007). In addition to length and syntactic complexity, other indicators for 

participation are accuracy (Thai & Boers, 2016) and fluency (Ahmed & Alamin, 2014; 

Portocarrero et al., 2007) in students’ production. In online-based studies, interaction is often 

holistically assessed based on the amount of classroom participation or quantitatively based 

on the number of words per participation (Aydemir et al., 2016; Weiser et al., 2018). 

In sum, the literature shows that online interaction has become a challenge for teachers who 

have to implement interactional approaches in online classrooms. More studies are needed to 

investigate the online learning mode so that we have an understanding of interactive online 

practices between teachers and learners on online learning platforms. The current study is an 

attempt to this end. 

1.2 Question as a Pedagogical Device 

In the classroom, questions serve various functions such as focusing attention, exerting 

disciplinary control, getting feedback, and encouraging students’ participation (Brock, 1986; 

Gall, 1970; Wu, 1993; AbuBakar et al., 2021). Questions in the classroom have garnered 

much interest in discourse studies. Such studies have looked at the didactic function of 

questions and the relationship between different question types and learning outcomes 

(Vuleta & Martinović, 2019; AbuBakar et al., 2021). 

In a speaking classroom, where the pushed output is an objective, questions are considered as 

a key teaching method that can be used to achieve the objective of the classroom. Therefore, 

questions have been classified widely in the literature. Among the criteria that are used to 

categorize questions is Bloom's Cognitive Levels (BCLs)(Fei et al., 2003). In his effort to 

classify thinking behaviors, Benjamin Bloom identified three domains: cognitive (mental 

skills), affective (growth in feelings or emotional areas) and psychomotor (manual or 

physical skills). 

The MNT states that increasing the cognitive effort that is associated with any unnatural 
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medium may be referred to as extraneous load (Sweller et al., 1998; Van & Sweller, 2005). 

Extraneous load is caused by the format of instruction as opposed to intrinsic load which is 

associated with the learning task itself. According to the Communicative Language Teaching 

(CLT) method, a higher extraneous load interferes with learning (Sweller, 1994). 

To conclude, questions have the potential to increase learner interactivity (Levin & Nolan, 

2004). The literature shows that designing and improving interactive online classroom does 

not happen by accident. Glance et al. (2013) state that an interactive online class requires 

clear, planned, and well-crafted questions suitable for this environment. Therefore, effective 

questioning strategy prompts interaction between instructor and learners and immediately 

enhances classroom interactivity (Bernstein, 2013; Goossen, 2002). 

As no study has investigated the characteristics of instructor questions in EFL online 

classrooms, this study aims to measure the impact of instructor questions on students’ 

interaction. Interaction is measured in terms of students’ participation, fluency, complexity 

and cognitive level of students’ responses to instructor questions. 

The specific research questions of the study are: 

1. What types of questions are asked by instructors in an online synchronous 

videoconferencing classroom?  

2. How do instructor questions impact classroom interaction in an online 

synchronous videoconferencing classroom?  

3. How do instructor questions impact student responses in an online synchronous 

videoconferencing classroom? 

2. Method 

2.1 Research Design 

The study is qualitative descriptive in nature. This design is used to deal with the collection, 

analysis, and interpretation of natural and authentic data to gain insight into the particular 

phenomenon under investigation.  

2.2 Research Site and Sample 

Two instructors were involved in the study. They were native speakers of English; one was a 

female from the U.K and the other was a male from the U.S. Both were qualified with 

master’s degrees in TESOL with more than five years of experience in teaching English as a 

foreign language.  

The students were 20 EFL (12 male and 8 female) intermediate level students aged between 

23-26. They were Arab and Chinese international students and they registered for English 

course in preparation for their academic study as masters’ students. This foundation course 

teaches students the four language skills (reading, writing, listening, and speaking) in four 

separate classes.  

The data was collected in the speaking class which the students attend weekly in classes 
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delivered online via Zoom. The data was collected from a privately-owned institute in Kuala 

Lumpur, Malaysia. Permission was granted by the institute concerned and consent forms 

were obtained from the participants of the study, both instructors and students. 

2.3 Data Collection  

Data collection involved audio-recording the classroom interaction between the instructors 

and students. Five online videoconferencing classroom sessions were recorded using audio 

recorders. Each session lasted from 30 to 45 minutes. The data for this study comprise 160 

minutes of classroom interaction.  

2.4 Data Analysis 

The recordings were carefully transcribed orthographically using an intelligent verbatim 

transcription. All parts that were not relevant for the study, that do not contribute to meaning 

or comprehension of the interaction were excluded. The whole data were analyzed for 

instructor questions and subsequent student responses. Data analysis involved two stages.  

2.4.1 Data Analysis Stage 1: Instructor Question 

The first stage of analysis involved instructor questions. Indirect questions were excluded 

from the study; the study focused on direct questions as they are considered an important 

instructional tool in any language classroom (Parker & Hurry, 2007). Direct questions by 

instructors were classified following the Newcomb-Trefz model (1983) of questions into two 

cognitive levels: high-order thinking skills (HOTS) and low-order thinking skills (LOTS) 

(see Figure 1).  

Bloom’s Taxonomy Newcomb-Trefz Model Two-Level Thinking Skills 

Model: LOTS and OTS 

     Knowledge                     Remembering 

                                                         Lower-Order Thinking Skills 

     Comprehension 

     Application                     Processing 

     Analysis  

     Synthesis                       Creating                  Higher-Order Thinking Skills                

 

     Evaluation                      Evaluating  

Figure 1. The Newcomb-Trefz model 

Lower-level questions are those at the knowledge, comprehension, and simple application 

levels of the taxonomy. Higher-level questions are those requiring complex application (e.g., 

analysis, synthesis, and evaluation skills). The frequency of each type of question was 

counted to find its impact on classroom participation and interaction in the next stage, as 

explained below. 

2.4.2 Data Analysis Stage 2: Student Response  

The second stage of analysis involved student responses. Their responses were considered 
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only for the turns immediately following instructors’ questions. For series of responses from 

two or more students following an instructor’s question, each response was considered as an 

answer paired with the question that initiated the interaction.  

To determine the impact of each question, classroom interaction was quantified and classified 

by using different benchmarks. First, the number of responses paired to each question were 

counted to find the type of question that motivated students to interact with their instructors. 

Second, the impact of each question on students’ thinking levels was determined by applying 

The Newcomb-Trefz model on students’ responses. Each student response was assessed in 

terms of fluency and complexity. Student responses were analysed at the word and sentence 

level per turn. In terms of fluency, student responses were examined by summing up the 

number of words per answer for each response as a quantitative indicator. Cole & Williams' 

(1973) classification (see Table 1) was then used as a benchmark to distinguish between three 

types of responses by length. For instance, a student’s response like “
1
pop 

2
music 

3
can 

4
make 

5
me 

6
relax 

7
of 

8
my 

9
study” was coded as a response with 9 words and classified at the second 

level. Whilst the response, “
1
My 

2
close 

3
friends 

4
usually 

5
talk 

6
with 

7
me 

8
about 

9
their 

10
beautiful 

11
and 

12
healthy 

13
lifestyle 

14
in 

15
their 

16
country”, was coded as 14 words and 

categorized at the third level. 

Table 1. Observation guide for classifying student responses according to length and 

syntactic complexity (Adopted from Cole and Williams, 1973) 

Student response 

Length of response  One to three word(s) 

Four to nine words 

Ten to more words 

Complexity of 

response  

Word or phrase (incomplete sentence) 

Simple sentence  

Complex, compound, and multi-sentence  

The complexity of the response was examined to provide a qualitative indicator. This was 

also done by using Cole & Williams (1973) classification for responses (See Table 1). For 

example, the following response was analysed at the sentence level to find the type and 

number of meaningful sentences per turn: 
1
[when I feel bored I listen to pop music] 

2
[pop 

music can help me forget about my study and my life] 
3
[Taylor is my preferred pop-singer], 

and then classified as a complex answer at the third level in terms of syntactic complexity. 

Whilst the student response, [my close friends usually talk with me about their beautiful and 

healthy lifestyle 
i
n their country], was coded as one simple sentence and categorized at the 

second level of complexity. 
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3. Results 

3.1 Frequency of Instructor Question 

The study showed that the instructors used both high and low cognitive level questions. The 

instructors asked 93 direct questions in the five sessions. The instructors asked approximately 

one question in each minute and a half. Out of 93 questions, 58 questions were of high 

cognitive level which asks students to create and evaluate information with a high cognitive 

load. In contrast, the instructors asked 35 questions of low cognitive level that require 

students to recall and process information with low cognitive load. 

3.2 Classroom Interaction 

Classroom interaction was linked and analysed by looking into the number of responses 

paired to each question, cognitive level, fluency, and complexity in students’ responses. The 

findings are presented in the following sections.  

3.2.1 Instructor Question and Classroom Participation  

According to our study, questions with high cognitive level increased the whole classroom 

participation. In contrast, low cognitive level questions did not motivate students’ 

participation. 

The data showed that each question with a high cognitive level was answered by one or more 

student(s). The instructors asked 58 questions that were of high cognitive level and collected 

103 responses from the students. This means that each question was answered by one or more 

than one student. In contrast, the instructors asked 35 questions that were of low cognitive 

level and collected 35 responses (see Figure 2); each question was answered by one student 

to which the question was assigned. Low cognitive level questions did not motivate the rest 

of the class to answer the same question voluntarily. 

 

Figure 2. Instructor questions and classroom participation 

3.2.2 Instructor Questions and Students’ Thinking Level 

Students’ responses were analysed to find whether they correspond to the cognitive levels of 
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the assigned questions. Most of the questions triggered the anticipated cognitive level in 

students’ answers; their answers corresponded to the same cognitive level of the question. 

The instructors asked 58 questions that were of high thinking level. Consequently, they 

collected 103 responses, with 93 at high cognitive levels and 10 responses with low cognitive 

levels. Some questions that were of high cognitive levels collected low cognitive responses. 

On the other hand, all of the low cognitive questions collected low cognitive responses. The 

instructors asked 35 questions that were of low cognitive levels and collected 35 responses 

that were of low cognitive level.  

3.2.3 Instructor Questions and Student Fluency 

The fluency of student responses was analysed by summing up the number of words in 

students’ responses and then classifying the responses using Cole and Williams' (1973) 

classification of responses. The results show that questions that were of high cognitive level 

have a negative impact on students’ fluency. Students’ answers were consistently short 

following high cognitive level questions. The 58 questions that were of high cognitive level, 

generated 103 responses with a mean of 9.8 words per question. Most of the responses were 

classified at the second and first levels. In contrast, low cognitive questions generated 35 

responses with a mean of 14.08 words per question. The majority of responses occurred at the 

third level as elaborated answers (see Figure 3). 

 

Figure 3. Fluency in students’ responses 

3.2.4 Cognitive Level and Student Response: Complexity of the Output 

The complexity of student responses was analysed at the sentence level and classified using 

Cole and Williams' (1973) classification of responses. Student responses to questions of high 

cognitive level comprised 108 sentences in 73 responses while the questions of low cognitive 

level elicited 94 sentences in 35 responses (see Figure 4). Most of the responses to questions 

of high cognitive level occurred at the first and second levels as phrases and simple sentences. 

In contrast, most of the responses to low cognitive level questions occurred at the second and 

third levels as simple, complex and multi sentences. 
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Figure 4. Complexity in students’ responses 

4. Discussion 

The study found that instructor questions play a key role in initiating classroom interaction in 

an online synchronous classroom. The necessity for investigating questions in the 

synchronous online environment stemmed from the significance of question as a pedagogical 

tool that can be used to build sustainable interaction in a language classroom (Menayni & 

Merabti, 2020; Vuleta & Martinović 2019; Littleton & Whitelock, 2004). After analysing five 

sessions, the researchers identified 93 direct questions used by the instructors. Both 

instructors asked a question every minute and a half. Hence, question is not only an effective 

strategy in face-to-face interaction (Heritage & Heritage, 2013; Beattie and Shovelton, 2002) 

but also in online synchronous videoconferencing classroom interaction.  

This study showed that questions that were of high cognitive level were the most commonly 

used in this study. This can be attributed to the proficiency level of the native instructors who 

participated in this study. The current finding concurs with past studies that investigated 

cognitive level of questions in asynchronous interaction forums (Wang, 2005 and Blanchette, 

2001), and face-to-face classroom (Deniz, 2016; Farahian and Rezaee, 2012; Shomoossi, 

2004) especially when instructors are native speakers of the language taught. However, the 

findings of the current study were inconsistent with some other past studies that found that 

questions of low cognitive level were used more than questions of high cognitive level in 

traditional classroom lessons (such as Qashoa, 2013; Yang, 2010; Jones et al., 2006; Conteh, 

2008; Burns & Myhill, 2004).  

In the current study, the interaction was investigated in relation to classroom participation, 

fluency and complexity in students’ oral production. The results revealed that high cognitive 

level questions can positively impact whole classroom participation because students were 

motivated to answer instructors’ questions voluntarily. In contrast, low cognitive level 

questions were answered by one student to which the question was assigned by the instructor. 

This can be explained by referring to the self-determination theory. Students are usually 

motivated to participate and engage in any learning activity when they are intrinsically 

challenged at high cognitive levels (Deci & Ryan, 1985; Flavell, 1999; Koenigs et al., 1977; 
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Niemiec & Ryan, 2009). 

In terms of fluency and complexity, the result shows a negative impact of the use of high 

cognitive level questions on classroom participation. This finding agrees with several past 

studies such as Lee (2007) and Wu (1993). This can be explained by referring to the cognitive 

load theory. The working memory is limited in terms of its capacity and duration while the 

long-term memory is unlimited. Therefore, tasks with high intrinsic cognitive load in the 

online environment, which are already attributed to high extraneous load, may impede 

students from processing and maintaining long and complex responses (Sweller, 2006).  

In contrast, low cognitive level questions have a positive impact on students’ output. Most of 

the students’ answers were long and complex. This can be attributed to unlimited long-term 

memory and released working memory. When the students are engaged in online interaction, 

they could freely retrieve information from their long-term memory without being loaded 

with a high cognitive level question.  

To conclude, question plays a significant role in online interaction. To motivate and engage 

students successfully we need to trigger students at high cognitive levels. Such questions can 

encourage high number of learners to answer the initiated question by the teacher. Low 

cognitive questions, on the other hand, though they help in eliciting long and complex oral 

production, the number of learners who respond are much less.  

The current results stand in contrast to the results from several studies that have been 

conducted to investigate asynchronous online interaction. In asynchronous interaction 

students have more time to process and engage in the task assigned by the instructors while in 

online synchronous interaction students need to generate spontaneous responses. In the latter, 

the working memory is an important factor that can impede students from generating long 

and complex answers while in the former the available time can lessen the impact of the load 

on their working memory. This explains the contrasting results between our study and 

findings of studies in the literature regarding asynchronous interaction (Sweller et al., 1998, 

Chandler & Sweller, 1991, Mayer & Moreno, 2003; Van & Sweller, 2005). As a result, low 

cognitive level questions can help instructors avoid brief responses which are not preferred in 

any speaking class and use high cognitive level questions which are more effective in 

generating and motivating students’ participation.  

5. Concluding Remarks  

This study investigated instructor questions and their impact on students’ oral production in 

an online synchronous videoconferencing classroom. The study was conducted with Arab and 

Chinese international EFL students studying English in Malaysia in preparation for their 

academic study. The students were instructed by two native speakers in an online 

synchronous speaking class. Questions were classified according to their cognitive level as an 

important characteristic that can impact classroom participation and interaction in online 

learning. Regarding the cognitive level of questions, this study found that questions of high 

cognitive level can motivate and engage students in successful classroom interaction. 

Questions of low cognitive level, on the other hand, are not able to engage students in 
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interaction. In conclusion, the instructors need to be aware of the cognitive level of their own 

questions and know how to use question types appropriately. If instructors have a clear 

knowledge of their questions, they can successfully engage their students and elicit more 

fluent and complex oral production from students. Both represent important factors in 

building a sustainable pedagogical practice suitable for the online synchronous learning 

environment.  

It is important to acknowledge that the current study has some limitations. First, the number 

of students and their proficiency level. Second, the study was conducted in an English class 

with a speaking objective. Hence, it is important to mention that the objective of the class is 

to motivate students’ participation and make students as interactive as possible by using the 

targeted language. The proficiency level and the size of the class are important factors 

affecting the choice of questions (Troudi & Nunan, 1995). Consequently, more studies need 

to investigate this type of interaction with different student proficiency levels, class sizes, and 

objectives to possibly reveal more about online interaction and improve students’ and 

instructors’ experience in using the online synchronous learning platform. 
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