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Unleashing Video Benefits: Student Perceptions in a Flipped 
Programming Course 

 
Abstract 
 
More STEM courses are transitioning from traditional to flipped classroom models due to their 
emphasis on student-centered learning. In this approach, students are expected to prepare certain 
course materials before each lecture. While this model has several advantages for student 
learning outcomes, various factors can influence its effectiveness. Key factors include what 
materials students study before class, how they are presented, and their quality. Students may 
lose interest in the preparation component if the materials are not engaging, clear, or relevant, 
leading to dropouts or lower academic outcomes. 
 
Among various methods for conveying this material, recorded videos by instructors are often a 
preferred resource for students. However, not all videos can be designed similarly; some are 
intended for topic descriptions, while others instruct techniques using practical examples. Given 
the crucial role these videos play in student learning and outcomes, it is important to understand 
students' perceptions of the benefits of video materials in a flipped classroom setting. 
 
In this paper, we present a case study of a flipped programming course where students were 
introduced to two types of videos: 1) concept videos in which the instructor explains 
programming concepts and 2) coding videos that feature the instructor demonstrating these 
concepts through live coding examples. Given the importance of student feedback on the 
materials, this paper aims to address the following research question: What are students' 
perspectives on the two types of videos used in the programming course?  
 
We collected data from 43 undergraduate students for 7 weeks to address the research questions. 
Participants completed a short perception survey of 7 questions: 5 Likert scale items and 2 open-
ended questions. The Likert scale items assessed student feedback on the videos' clarity, 
relevance, usefulness, engagement, and learning effectiveness. The open-ended questions 
captured students' perspectives on what they liked or disliked about the videos. Each student 
voluntarily answered the perception survey weekly after watching the two videos. 
 
Using a multi-method approach, we analyzed the data with the Wilcoxon signed-rank test for 
related samples for the Likert scale questions. At the same time, the open-ended responses were 
examined for themes related to students' likes and dislikes. The results offer valuable insights for 
programming courses, highlighting key factors that instructors should consider when designing 
future materials. Moreover, the results highlighted the videos that the instructor may revisit to 
improve the course’s continuums.  
 
Introduction 
 
STEM courses benefit from learning material in and out of the classroom and flipped classroom 
models directly integrate that into classes. One of the biggest strengths of flipped classroom 
models is allowing students to learn at a pace more suited to them [1]. Video recordings by the 
course instructor allow students to access learning material according to their planned schedule 



[2]. Also, rewatching material through video lectures can provide flexibility and less fear 
associated with one-time lectures [3]. With these flexibilities, students may learn more efficiently 
without their performance being hindered by insufficient time to understand a lecture’s material 
[4]. Although many available online resources like YouTube and podcasts are found effective for 
students' learning, material from the instructor is mostly deemed helpful in students' learning 
experience [5]. One noted issue with other available resources is the varying structure of these 
videos, as they are not designed for single-course purposes. For example, some of these videos 
could be intended for topic descriptions, while others focus on teaching technical skills through 
practical examples [5], disrupting the learning pace. Besides student benefits of flexibility and 
readily available materials, flipped classroom models allow instructors to review students' 
readiness before re-adjusting the lecture material. Instructors can execute the quizzes, identify 
the knowledge gaps left in videos, and use class time to focus on parts students generally 
struggle to understand [6].  
 
With these benefits of providing students with an easier learning experience at their own pace by 
allowing them to pause and review what they understood [1], performance could be negatively 
impacted if not designed properly [2]. For example, negative performance occurs if the material 
is not engaging [7], [8] or the instructor needs to engage more with students outside the video 
lectures [9]. The lecture material and the skills learned through it must also be appropriate in a 
flipped classroom model, as students may learn less efficiently if the material were better taught 
in a traditional classroom model [10]. Courses, especially conceptual courses that promote 
technical skills, can take advantage of the flipped classroom model. However, these videos must 
be designed according to the course material and in a way that helps students learn before an in-
class lecture. The benefits of the flipped class model are closely tied to how the videos are 
prepared and presented to students [6], [11]. Like user experience studies, examining students’ 
perspectives on varying aspects of videos could effectively identify potential issues [12].  
 
This study explores the effectiveness of such videos created for a flipped programming course 
from students’ perspectives. Student feedback is vital for these types of lecture materials so they 
can clarify the lecture material and provide insights on how and what to improve in the provided 
lecture materials. In this study, the students were introduced to two types of videos before the 
class: 1) concept videos in which the instructor explains the course topic, and 2) coding videos 
that feature the instructor demonstrating the concepts through live coding examples. The study 
aims to answer the research question: What are students' perspectives on the two types of videos 
used in the programming course?  
 
Literature Review 
 
Prior literature highlights various ways video lectures have been used to promote students' 
learning. These studies highlighted how videos enhance learning by providing explicit, 
interactive, and engaging content [13] in flipped [14], [15], [16], and otherwise online learning 
environments [17], [18]. 
 
Literature suggests that effective educational videos can promote various benefits in students' 
learning in diverse educational settings, from K-12 classrooms to professional training 
environments [19], [20]. For example, they can help manage cognitive load, promote 



engagement, and integrate active learning to maximize student outcomes [21]. In K-12 
education, videos are supplementary materials for science experiments to bridge abstract 
concepts with real-world applications [22]. Additionally, in corporate training, instructional 
videos are essential for onboarding, skill development, and compliance training [23]. 
Researchers have also discussed the supplemental nature of the course videos. For example, in a 
study, Handaya and colleagues discussed the effectiveness of videos with online classes [24]. 
The authors demonstrated that videos helped students perform better initially, but live instruction 
remained crucial for skill mastery. In another study, Fahrurozi and colleagues used video as a 
visual aid [25]. Results of the study showed that well-designed instructional videos not only 
improved student comprehension and engagement but also made them a valuable resource for 
complex topics like programming [25], [26].  
 
Most literature on flipped courses discusses the importance of high-quality, well-integrated 
videos for fostering active learning and student success [27]. In flipped classrooms, videos are 
commonly used to introduce core concepts before class, allowing students to review material at 
their own pace and freeing up in-class time for interactive problem-solving and discussions [28]. 
For example, in a study, authors utilized flipped classrooms [29]. The qualitative content analysis 
revealed that flipped classrooms positively impacted students' motivation and interaction [29], 
[30]. However, challenges such as video quality and instructor readiness were also highlighted. 
To mitigate the challenge, the literature provides practical guidelines for educators on designing 
and utilizing videos effectively [31]. For example, the authors emphasized that well-structured 
videos enhance student engagement and learning outcomes. Patterns of video usage and their 
corresponding impact on students’ engagement have also been studied [32]. Beatty and 
colleagues found that video usage patterns and students' engagement with videos varied widely. 
There was no strong correlation between video viewing and academic performance. However, it 
is reported that students’ satisfaction with videos was linked to more frequent viewing. 
Based on the existing literature on the importance of the quality of videos and students' 
perceptions of the same, this study focuses on exploring students' perspectives on different types 
of instructional videos in a flipped classroom.  
 
Research Design and Methods 
The study uses a multi-methods research design to answer the research question using 
quantitative and qualitative data and analysis. We chose the multi-method approach to explore 
students' perspectives on different types of videos during the course topics.  
 
Site and Participants 
The data were collected from 43 undergraduate engineering students enrolled in a C++ 
programming course at the University of Florida (a large R1, southeastern university) during Fall 
2024. The students voluntarily participated in the study and were not awarded any credit or 
incentive to provide the data. The course introduces the students to various topics for structured 
and object-oriented concepts. The course focuses on students’ problem-solving and 
computational thinking skills through engineering problems. To provide more hands-on 
experience to students during the class, the course is designed using a flipped class model, where 
each week, three phases are conducted: 1) Before the class, students prepare for the upcoming 
class by watching videos. 2) During the class, students practice the learned concepts through 
hands-on exercises, and 3) After the class, students focus on solving more challenging 



homework problems related to the topic. This study explores students’ perspectives on the videos 
they watched before coming to the class. Students were introduced to two types of videos 
 

1) Concept videos: In these videos, students were introduced to the week's topic in a lecture 
video. In the video, the instructor conceptually explained the programming topic by 
discussing the details of concepts for about 30 minutes, and  

2) Coding videos: In these videos, students were exposed to the syntax and semantics of the 
programming topic. The instructor demonstrated the week's topic using simple examples 
and described the coding process using a live coding approach for about 20 minutes. The 
instructor also explained the basic functions students could use during class time while 
solving the in-class problems.  

 
Data Collection and Measures 
In this study, we explored students’ perceptions of the two different kinds of videos they watched 
before coming to the class for hands-on experience with the programming topic. The data was 
collected for eight programming topics (7 weeks), where videos were available to students each 
week through the course management system. The eight topics are Arrays (A), Structures and 
Classes (SC), Constructors and other tools (C), Operator overloading (OO), Strings (S), Pointers 
(P), Inheritance (I), and Polymorphism and Virtual functions (PV). Students were asked to 
complete a small survey describing their perception of each video. Each participant had about a 
week to answer the survey questions after watching the videos (concept and coding videos) that 
were provided as the main study materials. Table 1 presents the survey items.  
 
Table 1: Survey items for the study 
Concept Video Coding Video 
Please rate the Module [#] lecture video on 
topic] - Clarity of material 

Please rate the Module [#] live-coding video 
on topic]- Clarity of material 

Please rate the Module [#] lecture video on 
topic] – Usefulness of material 

Please rate the Module [#] live-coding video 
on topic] – Usefulness of material 

Please rate the Module [#] lecture video on 
topic] - Relevance of material to course needs 

Please rate the Module [#] live-coding video 
on topic] - Relevance of material to course 
needs 

Please rate the Module [#] lecture video on 
topic] – Engagement with material 

Please rate the Module [#] live-coding video 
on topic] – Engagement with material 

Please rate the Module [#] lecture video on 
topic] – Learning from the material 

Please rate the Module [#] live-coding video 
on topic] – Learning from the material 

What do you like in the Module [#] lecture video 
on topic] 

What do you like in the Module [#] live-coding 
video on topic] 

What do you dislike in the Module [#] lecture 
video on topic] 

What do you dislike in the Module [#] live-
coding video on topic] 

 
The survey comprised 7 questions, where the first 5 questions targeted students' perceptions of 
various aspects of video effectiveness and quality. These aspects include clarity of the material, 
usefulness of the material, relevance of the material to course needs, engagement with the 
material, and learning from the material. In these questions, students rated their perceptions using 
a 5-Likert scale where 1 indicated the lack of the aspects (poor rating), and 5 indicated the 



presence of the aspect (excellent rating). Also, the survey had two open-ended questions, where 
students described what they liked or disliked in the video. As participation in the study was 
voluntary, a different number of students responded to the survey each week.  
 
Data Analysis 
The Likert scale data were analyzed using the statistical software SPSS V 30.0. As the sample 
size varied between each week, and the data was not normal, non-parametric tests were 
performed. We conducted the Wilcoxon Signed Rank Test for two related samples for each topic 
to understand which kind of video students preferred each week. The related samples are 
responses to concept and coding videos for each topic. 
 
Additionally, to examine students’ perceptions of what they liked or disliked in the video, we 
conducted in vivo coding and summarized the findings through deductive themes of like and 
dislike. The key likes and dislikes were identified and presented. 
 
Results 
First, we analyzed the Likert scale data using the Wilcoxon signed-rank test for each topic (8 
topics of the course). The results of the tests are presented in Table 2. The related sample was 
established based on students' perception of each aspect of the concept and coding video survey 
responses.  
 
Table 2: Students’ perceptions of concept and coding videos on five aspects 

 A 
N= 35 

SC 
N= 13 

C 
N= 11 

OO 
N= 14 

S 
N= 12 

P 
N= 14 

I 
N= 11 

PV 
N= 11 

 Clarity of the material 
Mean ±  SD 
(Concept) 

4.200 
± .833 

3.846 
±  .376 

4.091 
± .701 

4.143 
± .663 

4.333 
± .492 

4.214 
± .975 

4.364 
± .674 

4.000 
± .775 

Mean ±  SD 
(Coding) 

4.171 
± .857 

4.154 
± .376 

4.182 
± .603 

4.000 
± .679 

4.333 
± .651 

4.214 
± .802 

4.364 
± .505 

4.091 
± .302 

Z -.243 -2.000* -.577 -1.000 .000 .000 .000 -.447 
 Usefulness of the material 

Mean ±  SD 
(Concept) 

4.206 
± .845 

4.154 
± .376 

4.273 
± .647 

4.357 
± .745 

4.417 
± .669 

4.429 
± .646 

4.545 
± .522 

4.182 
± .751 

Mean ±  SD 
(Coding) 

4.353 
± .884 

4.154 
± .376 

4.364 
±  .674 

4.357 
± .633 

4.5 
± .674 

4.5 
± .519 

4.364 
± .505 

4.364 
± .505 

Z -1.387 .000 -1.000 .000 -.378 -.577 -1.414 -1.000 
 Relevance of the material to the course needs 

Mean ±  SD 
(Concept) 

4.278 
± .849 

4.308 
± .48 

4.364 
± .505 

4.286 
± .726 

4.583 
± .515 4.5 ± .65 

4.455 
± .522 

4.364 
± .674 

Mean ±  SD 
(Coding) 

4.472 
± .845 

4.385 
± .506 

4.455 
± .522 

4.429 
± .646 

4.5 
± .674 

4.5 
± .519 

4.182 
± .751 

4.091 
± .831 

Z -1.941 -.577 -.577 -1.414 -.577 .000 -1.732 -1.134 
 Engagement with the material 

Mean ±  SD 
(Concept) 

3.857 
± .944 4 ± .577 

3.909 
± .944 

4.214 
± .579 

4.417 
± .515 

4.214 
± .802 

4.273 
± .647 

4.091 
± .701 

Mean ±  SD 
(Coding) 

4.2 
± .933 

4.231 
± .599 

4.182 
± .874 

4.071 
± .73 

4.417 
± .669 

4.286 
± .825 

4.273 
± .647 4 ± .894 

Z -2.443* -1.342 -1.134 -.816 .000 -.302 .000 -.577 



 Learning from the material 
Mean ±  SD 
(Concept) 

4.029 
± .891 

3.846 
± .376 

3.818 
± .874 4 ± .877 

4.333 
± .651 4 ± .877 

4.455 
± .522 

4.182 
± .751 

Mean ±  SD 
(Coding) 

4.229 
± .877 

4.154 
± .689 

4.091 
± .831 

4.286 
± .611 

4.417 
± .669 4 ± .784 

4.273 
± .647 

4.091 
± .701 

Z -1.941 -1.633 -1.342 -1.414 -.447 .000 -1.414 -.577 
*p<.05, **p<.01 
Note: (A=Arrays, SC = Structures and Classes, C= Constructors and other tools, OO = 
Operator overloading, S= Strings, P=Pointers, I=Inheritance, and PV = Polymorphism and 
Virtual functions. 
 
The results indicate a significant difference between the two pairs of concept and coding videos. 
The first significant relationship exists for structure and classes where with Z(12) = -2.000, p= 
.046, coding video provided more clarity of the material than concept video. Similarly, the 
second significant relationship exists for the Arrays topic where Z(34) = -2.443, p= .015 coding 
video provided more engagement than concept video. Other results are non-significant, 
indicating no difference between the other aspects for all other topics. 
 
Another notable result was derived based on the descriptive statistics of all videos. The results 
indicate that both videos on inheritance and strings provided the most clarity with the material. 
For the usefulness of the material, the inheritance and pointers videos were the top choices for 
the concept videos. In contrast, the strings and pointers videos were the top choices for the 
coding videos. For the relevance of the material, the strings and pointer videos were the top 
choices for both concept and coding videos. For engagement with the material, the top choices 
for the concept videos were the string and inheritance videos, and the coding videos were the 
strings and pointers videos. For learning from the material, the inheritance and strings videos 
were the top choices for the concept videos. In contrast, the string and operator overloading 
videos were the top choices for the coding videos. Overall, the top concept videos in order of 
ranking were the inheritance, strings, and pointers videos. Similarly, the top coding videos 
emerged as the strings and pointers videos. In the same realm, the least preferred concept videos 
in order of ranking were the structures and classes and the arrays videos. In contrast, the least 
preferred coding videos in order of ranking were the polymorphism, virtual functions, and 
operator overloading videos. 
 
On students' perceptions of each topic on both types of videos, students mentioned various 
factors they liked in each video. Students liked the concept videos’ straightforward structure, 
examples, and easy-to-follow, in-depth explanation. In contrast, in the coding video, students 
appreciated the step-by-step explanation, simpler examples, pace of the instructor, breaking 
down information into smaller chunks, and already commented sections in the code. The 
exemplary quotes are presented in Table 3. 
 
Table 3: Direct quotes to describe students liking and disliking of the videos 
Perception Concept Video Coding Video 
Like “I liked how the video was 

straightforward and well 
organized.” 
 

“liked her in-depth explanation of each 
line of code [instructor] wrote. 
[instructor] does this in all live coding 



“[instructor] explained the topic in 
depth and i can understand a few 
ways to use classes and structures” 
 
“I liked how it was laid out, easy to 
follow.” 
 
“The textbook chapter was 
confusing at times, so the lecture 
was very crucial in my 
understanding. It provided good 
examples and helped clarify the 
topics discussed in the textbook.” 
 
“I liked how concise the information 
and explanations were and I thought 
the slides were easy to understand.” 

examples, but she does an excellent job 
of explaining each step, one by one.” 
 
“I like that the video is in depth, and 
shows the pseudocode behind how to 
do the coding, taking the programmer 
step by step in each function” 
 
“I like the step by step walkthrough of 
the live coding because it is at a good 
pace”  
 
“I liked how the content was divided, I 
also felt that starting with already 
commented code was nice. And we only 
needed to go over the new stuff.”  
 
“[instructor] explained how things 
work and how to break down each part 
of the problem.” 

Dislike “video is lengthy, can be boring at 
times.”  
 
“I feel like the concepts are over 
explained that it makes it difficult to 
keep focus on the topic.” 
 
“I didn't feel that the lecture video 
was very engaging, as a lot of the 
concepts were very theoretical and 
didn't have attached examples. I 
think showing example code could 
help students engage better with the 
material.” 

“I just think it could be better by 
providing more real code examples.”? 
 
“The example was almost a little too 
basic. It's very helpful but it will still 
take trial and error to apply the 
information to more complex scenarios. 
 
 

 
Similarly, as clear from the exemplar quotes in Table 3, in the concept videos, students disliked 
the length of the videos, coverage of many concepts, over-explanation of concepts, and lack of 
engaging material. In the coding videos, students needed more detail and real-world examples.  
 
Discussion and Conclusion 
 
This study discusses the importance of pre-class videos in a flipped class model for a 
programming course. Drawing from previous literature that suggests that video quality and 
student satisfaction are primary factors when considering the effectiveness of the conceptual 
flipped course [9], this study focuses on exploring students' perspectives after introducing them 
to two types of videos designed for a C++ programming course. The purpose of the concept 



videos was to provide a detailed introduction to the topic area. In contrast, the coding videos 
introduced students to the syntax of the topic and its basic operations using a live coding 
approach. The students' perspectives were explored on five quality aspects, i.e., clarity of the 
material, usefulness of the material, relevance of the material to course needs, engagement with 
the material, and learning from the material. Also, the study specifically focused on what 
elements of each type of video the students liked or disliked. The study took a multi-method 
approach to explore students' perspectives on each video and compared two types of videos. 
 
The results of the study provide interesting insights. On the comparison approach between the 
two videos, the Wilcoxon signed ranks test results indicated that out of eight topic areas and five 
quality aspects, there were only two topic areas where students found the coding videos more 
effective than the concept videos. These topic areas are structures and classes, where the coding 
videos provided more clarity of the material, and arrays, where the coding video provided more 
engagement with the material than the concept video. For other topic areas and quality aspects, 
the coding and concept videos provided similar clarity, usefulness, relevance, engagement, and 
learning. These results provide interesting information as they may refer to uniformity in the 
video design. As the average result of each video is >=4 out of the 5-point Likert scale, most 
students appreciated the quality of the videos designed for the course. On a closer look at the 
topic areas of structures and classes, and arrays, for what students specifically liked or disliked, it 
was noted that students appreciated that in structures and classes, the coding video provided 
clarifying examples for the topic areas covered in the concept video. Similarly, for the arrays 
video, students found the step-by-step explanation of the arrays concept more engaging than in 
the concept video. These results align with existing literature, suggesting that videos are 
engaging when focused and go into smaller details for students' learning [30]. 
 
From the perspectives of individual videos, the results indicate that the concept videos of 
inheritance, strings, and pointers helped students understand the topic area's details. The strings 
and pointers coding videos are also perceived as excellent coding videos. On closer look, we 
found that students appreciated the explanation of different types of strings in the concept video 
and that the instructor explained the concept in detail. In the string coding video, students 
appreciated the visual element and coding during the video lecture and how it helped them see 
the string structure. Similarly, for the pointers concept video, the students appreciated the 
examples given in the concept video and found the coding video a continuation of the concept 
video. These results align with existing literature that suggest that students learn better when 
lectures help students’ scaffold [33] and build on previous knowledge to form new connections 
[34]. 
 
There are several implications of this study. For example, the study highlights that in flipped 
classes, video design elements in terms of what the topic area is, how detailed the provided 
information is, the pace of the instructor, and how it helps students to connect the current 
material with previous knowledge are important facets for students learning and satisfaction [33]. 
The study also highlights that students preferred more hands-on exercises and examples for 
clarity and engagement in conceptually hard courses such as programming. Also, similar to prior 
literature [33], this study highlights that student satisfaction is coupled with clarity and 
engagement with the material. AI-based Large Language Models such as ChatGPT can enhance 



students’ engagement with pre-class materials by providing interactive explanations, 
personalized feedback, and intelligent tutoring support tailored to individual learning needs [35]. 
 
The study's results must be viewed in the light of some limitations and future directions. First, 
the study was based on self-reported student perceptions of two types of videos. Future studies 
could consider other measures, such as time spent on each video and a performance measure 
after watching the video, providing more details on students' engagement and learning with the 
videos. Second, the study has a smaller sample size of 43 students, where participation differed 
for each topic area and created nonnormal data. Future studies can expand to a larger sample size 
for more conclusive results. Also, future studies can consider incentives to ensure that all 
participating students provide maximum data. Third, the quantitative section of the study focused 
on one kind of comparison between the concept and coding videos in five aspects only. The 
absence of a randomized control could affect the generalizability of the claims, which could be 
rectified in future studies. Also, future studies can consider more aspects relevant to the flipped 
class model. In this regard, multi-modal analysis [36], [37] can be used in future studies to better 
understand students' engagement by analyzing voice tone, facial expressions, clickstream 
behavior, and screen interaction data during video watching. Fourth, the data on students' 
qualitative perceptions were pre-organized into likes and dislikes, limiting the analysis to a 
deductive approach. Future studies can consider more open-ended and semi-structured 
approaches to collect the data. Also, future studies could rely on other process data and 
supplementary information, such as using classroom observations [38] as a secondary source of 
data, which may help to see researchers' perspectives on students' engagement and learning. 
Fifth, this study did not consider students' demographic information to understand the variations. 
Future studies could account for such variables.  
 
The results of this study are novel and provide insight into how students perceived the use of two 
different kinds of videos to prepare them for the class. The results highlight important aspects 
that students value in programming courses, which could provide valuable information for future 
courses and revision of the understudy course. 
 
References 
 
[1] B. Love, A. Hodge, C. Corritore, and D. C. Ernst, "Inquiry-based learning and the flipped 

classroom model," PRIMUS, vol. 25, no. 8, pp. 745-762, 2015. Available: 
https://doi.org/1.1080/1051197.2015.1046005 

[2] S. Bagley, "The flipped classroom, lethal mutations, and the didactical contract: A cautionary 
tale," PRIMUS, vol. 30, no. 3, pp. 243-260, 2019. Available: 
https://doi.org/1.1080/1051197.2018.1555196  

[3] L. M. Nkomo and B. K. Daniel, "Providing students with flexible and adaptive learning 
opportunities using lecture recordings," Journal of Open, Flexible and Distance Learning, 
vol. 25, no. 1, pp. 22–31, 2021. Available: 
https://search.informit.org/doi/10.3316/informit.042645203646338 

[4] N. A. Razawi, N. Mohamed, M. E. Abd Rahim, and E. M. Abd Rahim, "Improving the use 
of lecture videos to increase student engagement in ESL blended learning classrooms," 
International Journal of e-Learning and Higher Education (IJELHE), vol. 18, no. 2, pp. 71–
100, 2023.  

https://doi.org/10.1080/10511970.2015.1046005
https://doi.org/10.1080/10511970.2018.1555196
https://search.informit.org/doi/10.3316/informit.042645203646338


[5] D. Kelly and C. Denson, "STEM teacher efficacy in flipped classrooms," Journal of STEM 
Education, vol. 18, no. 4, 2017. 

[6] B. Love, A. Hodge, N. Grandgenett, and A. W. Swift, "Student learning and perceptions in a 
flipped linear algebra course," International Journal of Mathematical Education in Science 
and Technology, vol. 45, no. 3, pp. 317-324, 2013. Available: 
https://doi.org/1.1080/0020739X.2013.822582 

[7] S. Anwar, "Role of different instructional strategies on engineering students’ academic 
performance and motivational constructs," Ph.D. dissertation, Dept. Eng. Edu., Purdue 
Univ., West Lafayette, IN, 2020. 

[8] D. Bang, S. Anwar, S. F. Ali, and A. Magana, " Relationship between instructional activities 
and students distraction," presented at the 2023 ASEE Gulf-Southwest Annual Conference, 
Denton, TX, March 2023. Available: https://doi.org/10.18260/1-2-1153-46304 

[9] N. Bergdahl, "Engagement and disengagement in online learning," Computers & Education, 
vol. 188, p. 104561, 2022. Available: https://doi.org/10.1016/j.compedu.2022.104561    

[10] K. L. Meyers, "A course to promote informed selection of an engineering major using a 
partially flipped classroom model," Journal of STEM Education: Innovations and Research, 
vol. 17, no. 3, 2016. Available: 
https://www.jstem.org/jstem/index.php/JSTEM/article/view/2111 

[11] S. R. Jayasekaran, U. Farooq, and S. Anwar, "Impact of extra credit for practice questions 
on programming students’ participation and performance," presented at the 2023 ASEE 
Annual Conference & Exposition, Baltimore, Maryland, June 2023. Available: 
https://doi.org/10.18260/1-2--43888  

[12] C. Lange and J. Costley, "Improving online video lectures: Learning challenges created by 
media," International Journal of Educational Technology in Higher Education, vol. 17, pp. 
1–18, 2020. 

[13] J. Urquiza-Fuentes, I. Hernán-Losada, and E. Martín, "Engaging students in creative 
learning tasks with social networks and video-based learning," in 2014 IEEE Frontiers in 
Education Conference (FIE) Proceedings, Madrid, Spain, 2014, pp. 1-8. Available: 
https://doi.org/1.1109/FIE.2014.7044210 

[14] B. Kerr, "The flipped classroom in engineering education: A survey of the research," in 
2015 International Conference on Interactive Collaborative Learning (ICL), 2015, pp. 815–
818. 

[15] R. Castedo, L. M. López, M. Chiquito, J. Navarro, J. D. Cabrera, and M. F. Ortega, "Flipped 
classroom—Comparative case study in engineering higher education," Computer 
Applications in Engineering Education, vol. 27, no. 1, pp. 206–216, 2019. 

[16] K. Cho and S. Anwar "Work-in-Progress: Relationship of students’ class preparation and 
learning in a flipped computer programming course," in 2022 ASEE Annual Conference & 
Exposition Proceedings, Minneapolis, Minnesota: ASEE Conferences, Jun. 2022. Available: 
https://doi.org/10.18260/1-2--41246    

[17] C. Lange and J. Costley, "Improving online video lectures: Learning challenges created by 
media," International Journal of Educational Technology in Higher Education, vol. 17, pp. 
1–18, 2020. 

[18] D. Zhang, L. Zhou, R. O. Briggs, and J. F. Nunamaker Jr., "Instructional video in e-
learning: Assessing the impact of interactive video on learning effectiveness," Information & 
Management, vol. 43, no. 1, pp. 15–27, 2006.  

https://doi.org/10.1080/0020739X.2013.822582
https://doi.org/10.18260/1-2-1153-46304
https://doi.org/10.1016/j.compedu.2022.104561
https://www.jstem.org/jstem/index.php/JSTEM/article/view/2111
https://doi.org/10.18260/1-2--43888
https://doi.org/10.1109/FIE.2014.7044210
https://doi.org/10.18260/1-2--41246


[19] M. F. Rice and K. R. Ortiz, "Evaluating digital instructional materials for K-12 online and 
blended learning," TechTrends, vol. 65, pp. 977-992, 2021. Available: 
https://doi.org/1.1007/s11528-021-00671-z  

[20] M. N. Tukhtamishevich, "The effectiveness of the use of professional competence and the 
use of targeted video materials in the training of management personnel," International 
Journal on Economics, Finance and Sustainable Development, vol. 3, no. 5, pp. 52-58, 2021. 

[21] C. J. Brame, "Effective educational videos: Principles and guidelines for maximizing 
student learning from video content," CBE—Life Sciences Education, vol. 15, no. 4, p. es6, 
2016. Available: https://doi.org/1.1187/cbe.16-03-0125 

[22] J. S. Larson and K. Farnsworth, "Crisis teaching online: Reaching K-12 students through 
remote engineering lab-based activities during the COVID-19 pandemic," Advances in 
Engineering Education, vol. 8, no. 4, article n4, 202. 

[23] P. Singh, R. Aggarwal, M. Tahir, P. H. Pucher, and A. Darzi, "A randomized controlled 
study to evaluate the role of video-based coaching in training laparoscopic skills," Annals of 
Surgery, vol. 261, no. 5, pp. 862-869, May 2015. Available: 
https://doi.org/1.1097/SLA.0000000000000857 

[24] A. Y. Handaya, A. R. Fauzi, J. Andrew, A. S. Hanif, K. R. Tjendra, and A. F. K. Aditya, 
"Effectiveness of tutorial videos combined with online classes in surgical knotting course 
during COVID-19 pandemic: A cohort study," Annals of Medicine & Surgery, vol. 69, Sep. 
2021. Available: https://doi.org/1.1016/j.amsu.2021.102751  

[25] S. Fahrurozi, D. Maryono, and C. Budiyanto, "The development of video learning to deliver 
a basic algorithm learning," Indonesian Journal of Informatics Education, vol. 1, no. 2, pp. 
135-142, 2017. Universitas Sebelas Maret. 

[26] K. Cho, U. Farooq, and S. Anwar, "Apples or Oranges: A step back in time to understand 
which programming language is for novice programmers," presented at the 2024 ASEE 
Annual Conference & Exposition, Portland, Oregon, June 2024. Available: 
https://doi.org/10.18260/1-2--46584 

[27] T. Simko, I. Pinar, A. Pearson, J. Huang, G. Mutch, A. S. Patwary, and K. Ryan, "Flipped 
learning – a case study of enhanced student success," Australasian Journal of Engineering 
Education, vol. 24, no. 1, pp. 35-47, 2019. Available: 
https://doi.org/1.1080/22054952.2019.1617650 

[28] D. Neaupane, "Videos production for flipped classroom: A guide for teachers," 2017. 
[29] Z. Zainuddin and S. Halili, "Flipped classroom research and trends from different fields of 

study," International Review of Research in Open and Distributed Learning, vol. 17, no. 3, 
pp. 313-340, 2016. Available: https://doi.org/1.19173/irrodl.v17i3.2274 

[30] U. Farooq and S. Anwar, "Students motivation to learn programming: A systematic review," 
in Proceedings of the 2024 IEEE Frontiers in Education Conference (FIE), Washington, 
District of Columbia, USA, 2024, pp. 1–9. Available: 
https://doi.org/10.1109/FIE61694.2024.10893105  

[31] D. Raths, "Nine video tips for a better flipped classroom," The Education Digest, vol. 79, 
no. 6, p. 15, 2014. 

[32] B. J. Beatty, Z. Merchant, and M. Albert, "Analysis of student use of video in a flipped 
classroom," TechTrends, vol. 63, pp. 376-385, 2019. Available: 
https://doi.org/1.1007/s11528-017-0169-1 

[33] I. T. Awidi and M. Paynter, "The impact of a flipped classroom approach on student 
learning experience," Computers & Education, vol. 128, pp. 269–283, 2019. 

https://doi.org/10.1007/s11528-021-00671-z
https://doi.org/10.1187/cbe.16-03-0125
https://doi.org/10.1097/SLA.0000000000000857
https://doi.org/10.1016/j.amsu.2021.102751
https://doi.org/10.18260/1-2--46584
https://doi.org/10.1080/22054952.2019.1617650
https://doi.org/10.19173/irrodl.v17i3.2274
https://doi.org/10.1109/FIE61694.2024.10893105
https://doi.org/10.1007/s11528-017-0169-1


[34] Y. El Miedany, "Flipped learning," in Rheumatology Teaching: The Art and Science of 
Medical Education, pp. 285–303, 2019. 

[35] U. Farooq and S. Anwar, "ChatGPT performance on standardized testing exam—A 
proposed strategy for learners," arXiv preprint arXiv:2309.14519, 2023. Available: 
https://arxiv.org/abs/2309.14519 

[36] I. V. Alarcón, S. Anwar, and Z. Atiq, "How multi-modal approaches support engineering 
and computing education research," Australasian Journal of Engineering Education, vol. 28, 
no. 2, pp. 124–139, 2023. Available: https://doi.org/10.1080/22054952.2023.2274513 

[37] I. V. Alarcón and S. Anwar, "Situating multi-modal approaches in engineering education 
research," Journal of Engineering Education, vol. 111, no. 2, pp. 277–282, 2022. Available: 
https://doi.org/10.1002/jee.20460 

[38] S. Anwar and M. Menekse, "A systematic review of observation protocols used in 
postsecondary STEM classrooms," Review of Education, vol. 9, no. 1, pp. 81–120, 2021. 
Available: https://doi.org/10.1002/rev3.3235 

https://arxiv.org/abs/2309.14519
https://doi.org/10.1080/22054952.2023.2274513
https://doi.org/10.1002/jee.20460
https://doi.org/10.1002/rev3.3235

