
  

 

Abstract—The Flipped classroom has been applied widely in 

teaching computing courses. This paper aims to explore the 

impact of the moderating factors from the instructors’ 

perspectives. The study presents the findings obtained from 

semi-structured interviews with fourteen flipped classroom 

practitioners. This article investigated three potential 

moderators, age, gender, and experience. The results show that 

age and gender do not have strong evidence on their impact on 

the factors that could influence the instructor's adoption 

decision. However, some indicators by practitioners refer to 

experience as a possible moderator that might have impacted the 

factors that could influence computer science instructors to 

adopt the flipped classroom. 

 
Index Terms—Age, computer science instructors, experience, 

flipped classroom, gender, moderators, UTAUT.  

 

I. INTRODUCTION 

Many studies introduced, explained and shared their 

flipped classroom experience in computing courses. A flipped 

classroom definition, benefits and limitation were discussed 

in previously published work [1]. A literature review was 

conducted to understand how the flipped classroom was 

defined and applied in teaching computing courses.  

Overall, reviewed studies were using the term inverted 

while others used flipped, however both led to the same 

approach. The flipped classroom was defined as a teaching 

approach divided into two main activities, in the class and out 

of the class. 

In the in-class activities, the students play an essential role 

in being active member within the active learning 

environment. Then, out of the class activities is when students 

prepare for the learning materials before coming to class, with 

access to the material through online platforms or the learning 

management system.  

A previously published work [1] explained the definition of 

the flipped classroom and listed the benefits and the 

limitations found in applying the flipped classroom in 

computing courses from the literature reviews.  

Flipped classroom definition was reviewed from previous  

 
Manuscript received March 11, 2021; revised July 5, 2021. 

Eman M. Bakheet was with Saudi Electronic University. She is now with 

the School of Electronic and Computer Science, University of Southampton, 

UK (e-mail: E.M.Bakheet@soton.ac.uk). 

Andrew M. Gravell is with the School of Electronic and Computer 

Science, University of Southampton, Southampton, UK (e-mail: 

amg@ecs.soton.ac.uk). 

 

studies ([2]-[5], [6]-[12]), a combined definition was 

developed and is given in reference [1]. 

The summary of the discussed benefits and limitations are: 

The discussed benefits are:  

1) Improved final grades [7], [13]-[15] 

2) Improved overall students' performance [2], [5], [13], [15] 

3) Combined benefits of distance learning with collaborative 

learning [6], [8]  

4) Enhanced positive attitudes [2], [16], [17] 

The discussed limitations are:  

1) Lack of student enjoyment [7], [12], [13] 

2) Absenteeism by students [12], [17] 

3) Gender difficulties and extra time required [12] 

The article is structured as follows: Section II explained 

the mixed methods applied; Section III presents the findings 

and discussion; finally, Section IV presents the conclusion 

and future work.  

 

II. MIXED METHOD RESEARCH OR METHODOLOGICAL 

TRIANGULATION  

According to [18] Creswell (2009), the concept of mixed 

methods research was created in 1959. Reference [19] 

defined mixed methods research as “research in which the 

investigator collects and analyses data, integrates the 

findings and draws inferences using both qualitative and 

quantitative approaches or methods in a single study.” 

In order to organize the phases to be followed, this study 

adopts a sequential design for mixed-method research [18] 

(Creswell, (2009, p.211) to clarify what steps to follow. In the 

sequential or phased design of mixed-method research, either 

qualitative or quantitative data can be collected first in the 

data collection process. Therefore, the order relay on the 

researcher’s needs. In this study, the sequential design is 

based on an exploratory strategy, which starts by collecting 

qualitative data to explore the factors affecting the educators’ 

decisions. It then moves towards collecting quantitative data 

to gain a deeper understanding of these factors from a larger 

sample of participants.  

Reference [20] compared structured questionnaires and 

semi-structured interviews. They firstly clarified that in 

structured questionnaires, data are collected from targeted 

participants through predetermined answers and then 

analyzed quantitatively. Semi-structured interviews move 

from general open-ended questions to more detailed questions 
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that are then analyzed qualitatively. From the perspective of 

investigating educational assessment, questionnaires and 

interviews are usually used together in mixed methods 

research.  In addition, [21] Cohen et al. (2007, p.143) confirm 

the role of methodological triangulation in educational 

research, noting that “methodological triangulation is the one 

used most frequently and the one that possibly has the most to 

offer”.  

III. THE QUALITATIVE STUDY  

The researcher aims in this article to investigate the factors 

moderators that could influence computer science instructors' 

decision to adopt or reject the flipped learning approach. A 

qualitative study with computer science flipped classroom 

practitioners was conducted. This article introduced the 

investigation conducted in the impact of the factors 

moderators: age, gender, and experience from three 

perspectives (teaching, flipped classroom, and learning 

management system).  

This paper aims to answer the following question:  

Could (Age, gender, and experience) have an impact on 

the five proposed factors?  

Following an investigation to answer this query.   

Findings of the Qualitative Study  

First, the researcher started interviewing 14 flipped 

classroom practitioner who applied the flipped classroom 

approach in teaching their courses. Those practitioners were 

teaching mainly computing courses in addition to other 

related fields.  

The following sections include the interviews' findings on 

the factors moderator’s and their impact on the factors.  

This study mainly focuses on three moderators:  

1) Age  

2) Gender  

3) Experience including:  

 Teaching experience  

 Flipped classroom experience  

 Learning management systems experience 

In addition to confirming and validating the factors, the 

flipped classroom practitioners were also asked to rate the 

moderators such as age, gender, teaching experience, flipped 

classroom experience and learning management systems 

experience; to explore if each of those moderator’s influences 

each of the proposed factors, which proposed in earlier work 

reference [22]. 

Responses from flipped classroom practitioners were 

varied, and some have not added comments in this section. 

Whereas some found it difficult to respond, responses that 

were collected from practitioners are divided based on the 

moderator and its influence on each of the five factors.  

As a result, this section will be divided into five main 

sections: each discussing one of the five moderators and its 

influence on the five factors.   

The five proposed factors are according to reference [22]: 

 Performance expectancy (PE)  

 Effort Expectancy (EE)  

 Social Influence (SI)  

 Facilitating Condition (FC)  

 Technology self-efficacy (TSEF)  

Those factors were discussed deeply in previous related 

work [22], in addition to previous work [23], which 

introduced the interviews process, methods to analyze the 

qualitative collected data, and findings of the qualitative data 

regarding the five proposed factors.  

During the interview, participants were asked to discuss 

and rate whether each of the mentioned moderators would 

influence any of the five proposed factors. A five-point Likert 

scale was used [24] Likert (1932).  starting from (1), which is 

highly disagree, to (5), which is highly agree.  

A. Age

 
TABLE I: SUMMARIZES 14 PARTICIPANTS’ RESPONSES ON THE INFLUENCE OF AGE ON THE FIVE FACTORS 

 

Age 

 Factors PE EE SI FC TSEF 

 Scale  5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

FC-P1     1           1                                 

FC-P2     1         1         1         1         1     

FC-P3       1         1     1             1         1   

FC-P4        1         1         1         1     1       

FC-P5        1     1                                 1   

FC-P6                                                   

FC-P7       1         1         1         1         1   

FC-P8               1                           1       

FC-P9                                                   

FC-P10             1                             1       

FC-P11                       1                           

FC-P12     1                                             

FC-P13   1         1                                     

FC-P14       1         1         1         1         1   

Total 0 1 3 5 0 0 3 2 5 0 0 2 1 3 0 0 0 1 4 0 0 3 1 4 0 

International Journal of Information and Education Technology, Vol. 11, No. 12, December 2021

632



  

In general, flipped practitioners (2, 4, and 14) commented 

that they believe that age does not have an impact on the 

factors. FC-P2 stated that “In my view, age does not matter, at 

any age one can adopt flipped classroom if associated with 

teaching faculty”.  

However, flipped practitioners (1, 5, 13, 8, and 12) 

commented on the possibilities of age impact. Some 

comments combined the influence of both age and the 

experience of the instructors in teaching.  

Flipped practitioners (1, and 12) shared thoughts that more 

advanced instructors might not be able to adopt flipped 

classroom easily. Where FC-P1 commented, “I think age may 

be a factor, if someone is more advanced in their career they 

might not like be willing to kind of trade-off the effort that it 

takes to make a flipped classroom for you know what it's 

going to help them in terms of their job performance”. 

Additionally, FC-P12 commented, “I think in general; you 

would find that younger instructors would potentially be 

more open to flipped classroom. You know older staff have 

been doing things for a number of years. They feel that they 

found a way that works for them and they need to be 

persuaded more to adopt. It's a big generalization”.   

Besides, flipped practitioners (5, and 13) commented on 

how experience in teaching could have impact on age. FC-P5 

commented, “Experience could correlate with age”, adding 

“I've been teaching maybe six - seven years only.  So my 

colleagues and we were really enthusiastic about this one. 

But my colleagues who have been successfully teaching for 

20 to 30 years they might not be quite that enthusiastic. So I 

would say experience in traditional methods might be a 

negative factor”.      

However, FC-P13 commented that, “Age and experience 

can influence performance expectancy, I've been in education 

for over 30 years. So I feel I'm very comfortable with the 

material. And this this is necessary because you see when 

you're lecturing in a more traditional way, you have your 

course prepared, these are the examples I'm going to do, and 

so on. It's a very predictable. This environment, flipped 

classroom is much less predictable, so you really have to feel 

comfortable with the material, and to be able to handle that 

like Whatever comes your way you have to be able to handle 

that”. 

While FC-P8 stated that, in terms of creating online 

content, it might be, “in terms of creating the online content 

then there may be an age difference because it might be that 

much younger instructors might find it easier to find and use 

a lot of tools that help to make the online content”. 

B. Gender  

Participants in general, disagreed that Gender could have 

an influence over the factors. Some participants gave a clear 

statement of their disagreement with this concept, flipped 

practitioners (1, 2, 4, 10, 13, and 14).  FC-P1 commented, “I 

don't see how gender would affect it at all or make a 

difference”. FC-P2 added, “In my view gender also does not 

matter”. Whereas FC-P8 specified that probably there is a 

gender difference in the effort expectancy factor, stating that 

“there might be a gender difference in efforts expectancy”. 

However, two participants, FC-P5, and FC-P12 did not 

provide comments on Gender, both stating they had no 

experience on which to base an opinion.  

While FC-P11 provide a strong disagreement with the 

gender impact on the factors, commenting: “Definitely highly 

disagree with all”.  

 
TABLE II: SUMMARIZES 14 PARTICIPANTS’ RESPONSES ON THE INFLUENCE OF GENDER ON THE FIVE FACTORS 

   Gender 

 Factors PE EE SI FC TSEF 

Scale 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

FC-P1         1       1                                 

FC-P2     1         1         1         1         1     

FC-P3         1         1   1               1   1       

FC-P4        1         1         1         1         1   

FC-P5                                                    

FC-P6                                                   

FC-P7       1         1         1         1         1   

FC-P8               1       1                           

FC-P9                                                   

FC-P10       1         1         1         1         1   

FC-P11         1         1         1         1         1 

FC-P12                                                   

FC-P13       1         1                                 

FC-P14   1           1       1           1         1     

Total 0 1 1 4 3 0 0 3 5 2 0 3 1 3 1 0 0 2 3 2 0 1 2 3 1 
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C. Teaching Experience  

In terms of the impact of the teaching experience on the five 

factors, flipped classroom practitioners provide varied 

responses. Flipped practitioners (2, 12, 3, 4, 5, and 13), 

commented on the relationship between longer experience in 

teaching in facilitating aspects of the adoption, FC-P2 stated 

that “teaching experience strongly influences all the factors 

in a positive way. Experience makes perfection and leads to 

make positive impact”. Additionally, FC-P12 commented, “I 

think you would say that more experienced people would be a 

positive correlation. How strong it is, I'm not sure, but there 

is some correlation”. FC-P3 added, “I think the more 

experienced somebody has the more confident they're going 

to feel”. PC-P5 commented that experience in teaching could 

reduce the effort, “probably, the experience will reduce the 

effort spent. Because I know that very experienced those 

senior teachers they can very easily create good lectures, like 

lecture topics, for example create like sensible assignments”.  

Whereas, in terms of the performance expectancy and 

experience with the materials, FC-P13 provided an 

explanation and recommendations on when it is suitable to 

apply the flipped classroom in the teaching, “not 

recommended to do flipped classroom for new lecturer who 

have no experience. I don't think I would recommend, for 

instance if a graduate student, PhD student is assigned to 

teach a course, I would not recommend the flipped classroom 

for the first time they teach that course. I would say teach it 

once or twice that you get more familiar with the content of 

the course, and then experiment more with the flipped 

classroom.”.  

FC-Ps (13 and 4) provide similar thoughts in regards of 

effort expectancy. FC-P13 commented, “if you’re more 

experienced or whatever class you teach in whatever format, 

you're going to be better prepared to spend less time 

designing the classes and preparing”. FC-P4 stated that less 

experienced staff “might struggle more, to find the answer to 

their questions rather than those who already work for many 

years and teaching and can easily answer any questions of 

students”. 

Also, FC-P4 commented, “if you are experienced you don't 

spend the time to re-watch those videos. For those who are 

not experienced they have to spend the time on re-watching 

videos, maybe re-do the exercises. Even the new exercise 

which then use in the lab, they still probably need to solve 

them before giving to the student. And so it definitely takes 

more time than those who are very experienced in teaching”. 

FC-P11 added, “the more experience you've got, the more 

the bigger your network and the more people that you 

interact with probably on average to influence you”. 

 
TABLE III: SUMMARIZES 14 PARTICIPANTS’ RESPONSES ON THE INFLUENCE OF TEACHING EXPERIENCE ON THE FIVE FACTORS 

  
Teaching experience 

Factors 

PE EE SI FC TSEF 

 Scale 

5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

FC-P1 

  1      1                 

FC-P2 

1     1     1     1     1     

FC-P3 

 1     1          1     1    

FC-P4  

1     1                    

FC-P5  

                         

FC-P6 

                         

FC-P7 

 1     1       1   1     1    

FC-P8 

 1               1     1    

FC-P9 

                         

FC-P10 

1                         

FC-P11 

    1  1     1        1  1    

FC-P12 

  1                       

FC-P13 

1     1     1     1     1     

FC-P14 

 1     1      1     1     1   

Total 

4 4 2 0 1 3 4 0 1 0 2 1 1 1 0 2 3 1 0 1 2 4 1 0 0 
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D. Flipped Classroom Experience  

Overall some participants rated how flipped classroom 

experience would influence the five factors. Indeed, FC-P1 

commented that “Maybe I could see it go both ways because 

someone who does have experience in flipping a classroom 

they might have had a bad experience or they might have 

realized that it's a lot of work and you know and it may not be 

willing to do that again”.  

Additionally, FC-P2 stated, “Flipped classroom 

experience would help in learning and making out ways to 

deliver in a refined way and making positive impact on all 

factors in long run”. While FC-P11 specified experience 

“could increase your self-efficacy because you've done it”. 

 
 

TABLE IV: SUMMARIZES 14 PARTICIPANTS’ RESPONSES ON THE INFLUENCE OF FLIPPED CLASSROOM EXPERIENCE ON THE FIVE FACTORS 

  Flipped classroom experience 

Factors PE EE SI FC TSEF 

 Scale 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

FC-P1     1           1                                 

FC-P2 1         1         1         1         1         

FC-P3   1         1                             1       

FC-P4  1                       1     1         1         

FC-P5    1             1                         1       

FC-P6                                                   

FC-P7   1         1             1     1         1       

FC-P8   1         1                                     

FC-P9                                                   

FC-P10 1                                         1       

FC-P11 1         1                 1 1         1         

FC-P12                                                   

FC-P13   1         1           1       1         1       

FC-P14   1         1         1         1         1       

Total 4 6 1 0 0 2 5 0 2 0 1 1 2 1 1 3 3 0 0 0 3 6 0 0 0 

 

 

E. Learning Management System Experience  

Participants provided varied responses. FC-P1 commented, 

“the learning management system I used was one that I used 

anyway. I mean we use it anyway for other courses and it did 

not particularly help me or hinder like it didn't get in the way 

of flipping the classroom”. In addition, FC-P13, who rated it 

as least significant, said, “I think this one has the least, from 

my perspective, the least significant”.  

Indeed, FC-P3 commented on the existence of an influence 

on the technology self-efficacy, “Probably well certainly 

technological self-efficacy there's an influence there. To the 

extent that learning management systems might encourage 

people to do sort of some flipped instruction that might 

influence performance expectation”. 

 While FC-P11 gave strong agreement on the influence of 

LMS experience on three proposed factors as follow:  the 

effort expectancy, facilitating conditions, and technology 

self-efficacy.  

FC-P11 commented in terms of the LMS influence 

performance expectancy, “I think if you've got an LMS 

experience that could influence your performance, because 

just you've seen it”.  And, in terms of LMS influence effort 

expectancy, added, “In that case, I would say very agree, 

because the effort is actually directly related to using the 

resource, which is a little bit different from the performance. 

As well as in terms of influence of LMS on facilitating 

conditions and technology self-efficacy, well that's definitely 

a relationship is there. Because if you've used the LMS a lot, 

you'd know more about the infrastructure and how it works” 

In terms of the factors moderators that may influence 

the adoption decision by computer science instructors, 

based on the collected data, see (Table VII) for more details in 

the received responses.  

Based on the collected data from flipped classroom 

practitioners, the factors moderators grouped into two main 

sections:  

1) The majority of practitioners emphasized that age and 

gender do not have influence see (table VII). The majority 

of responses disagreed with the impact.  

2) However, the experience had different indicators by the 

flipped classroom practitioners.  

Overall, the experience divided into three primary 

perspectives: teaching experience, flipped classroom 

experience and learning management systems usage 

experience. 

 Teaching experience results show that it might have an 

influence on some factors (PE, EE, TSEF).  

 Also, the flipped classroom experience is suggested to 

have an influence on (PE, EE, FC, TSEF) factors.  

 Finally, learning management systems experience is 

suggested to have an influence on the (EE) factor.  
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TABLE V: SUMMARIZES 14 PARTICIPANTS’ RESPONSES ON THE INFLUENCE OF LMS EXPERIENCE ON THE FIVE FACTORS 

  LMS experience 

Factors PE EE SI FC TSEF 

 Scale 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

FC-P1       1         1                                 

FC-P2                                                   

FC-P3   1                                       1       

FC-P4          1         1         1         1         1 

FC-P5    1         1                             1       

FC-P6                                                   

FC-P7   1         1             1     1         1       

FC-P8   1         1                                     

FC-P9                                                   

FC-P10             1                                     

FC-P11   1       1                 1 1         1         

FC-P12                                                   

FC-P13     1         1         1         1         1     

FC-P14     1       1           1     1         1         

Total 0 5 2 1 1 1 5 1 1 1 0 0 2 1 2 2 1 1 0 1 2 3 1 0 1 

 

TABLE VI: SUMMARISES THE KEY INSIGHTS AND OBSERVATIONS REGARDING THE MODERATORS THAT COLLECTED FROM 14 FLIPPED CLASSROOM 

PRACTITIONERS 

Moderators impact on the factors  # Agreement  #  Neutral  #  Disagreement 

Age 

Performance Expectancy (PE) 1   3  5  

Effort Expectancy (EE) 3  2  5  

Social Influence (SI) 2  1  3  

Facilitating Condition (FC) 0  1  4  

Technology Self-Efficacy (TSEF) 3  1  4  

Gender 

Performance Expectancy (PE) 1  1  7  

Effort Expectancy (EE) 0  3  7  

Social Influence (SI) 3  1  4  

Facilitating Condition (FC) 0  2  5  

Technology Self-Efficacy (TSEF) 1  2  4  

Teaching experience 

Performance Expectancy (PE) 8  2  1  

Effort Expectancy (EE) 7  0  1  

Social Influence (SI) 3  1  1  

Facilitating Condition (FC) 5  1  1  

Technology Self-Efficacy (TSEF) 6  1  0  

Flipped classroom experience 

Performance Expectancy (PE) 10  1  0  

Effort Expectancy (EE) 7  0  2  

Social Influence (SI) 2  2  2  

Facilitating Condition (FC) 6  0  0  

Technology Self-Efficacy (TSEF) 9  0  0  

Learning management system experience 

Performance Expectancy (PE) 5 2 2 

Effort Expectancy (EE) 6 1 2 

Social Influence (SI) 0 2 3 

Facilitating Condition (FC) 3 1 1 

Technology Self-Efficacy (TSEF) 5 1 1  

 

IV. CONCLUSION AND FUTURE WORK 

This paper provides an extended investigation of the 

factors moderators, which are age, gender, and experience.  

The introduction provides insights into the accomplished 

contributions in the flipped classrooms, such as the 

advantages, the limitations, and comparing between flipped 

and traditional teaching approach in computing courses.  

This paper provides the preliminary findings of an 

investigation of three factors moderators with flipped 

classroom practitioners who have applied the flipped 

classroom in their teaching. A total of fourteen 

semi-structured interviews have been conducted.  
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Findings show that age and gender do not have strong 

evidence on their impact on the factors that could influence 

the instructor's adoption decision. However, some indicators 

by practitioners refer to experience as a possible moderator 

that might have impacted the factors that could influence 

computer science instructors to adopt the flipped classroom. 

The researcher aims to continue to study the factors that 

could influence the computer science instructors' adoption 

decision of the flipped learning approach. Then as future 

work, a quantitative study with computer science flipped 

classroom practitioners from a global perspective will be 

conducted.  
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