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Abstract 

The flipped classroom is a teaching method where students are introduced to course content at 
home while practice and application are done during classroom time aided by the instructor. This 
is in contrast to a traditional lecture method where students are introduced to material in class by 
the instructor, and are expected to practice with little instructor support at home via homework. 
This teaching method inverts the traditional learning method around to allow students to prepare 
at their own pace at home and then come to class ready to apply and practice their knowledge. 
Educational research has shown significant impacts on learning in flipped classroom structure 
over the traditional learning methodologies by increasing retention and comprehension of the 
material. I wish to extend this research to understand its effects on English as a Second Language 
(ESL) students. The project uses an experimental approach to study the flipped classroom in an 
undergraduate organic chemistry course to understand how ESL and native English speaking 
students differ in their perception and utilization the online video resources to determine how we 
can improve pedagogy in this area. A survey was administered to better understand how ESL 
students utilized and felt about the flipped classroom structure compared to native English 
speakers. We also analyzed video analytics from online course modules to identify any 
differences in how these groups of students utilized online materials. 
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Introduction 

Purpose 

Dr. Casselman has implemented flipped classroom teaching in undergraduate Organic 

Chemistry courses (CHEM008 Series) at the University of California, Riverside (UCR). He has 

also studied the implementation of different active and blended learning methods into a flipped 

classroom course to ensure effective and active learning has taken place (Casselman). As flipped 

approaches are increasingly incorporated in higher education classrooms, I wanted to better 

understand how English as a Second Language (ESL) students utilized the online learning portion 

of the flipped classroom and their views on the advantages and disadvantages of this teaching style. 

Since English is not their native language, these students may be at a disadvantage compared to 

native English-speaking students in a traditional classroom setting. I wanted to determine how this 

pedagogical technique might benefit ESL students. Prior research has shown positive outcomes 

for ESL students in a flipped ESL class (Grgurović). However, little research has been conducted 

on ESL students in other college courses. Thus, I am focusing my research project on how ESL 

students may be affected by flipped classroom methods in a college-level science course. By 

studying how ESL students perceive flipped classrooms compared to non-ESL students, we can 

determine if their viewing habits and thoughts on the course structure differ compared to the rest 

of the class and then establish how flipped classrooms impact ESL students’ learning in the course. 

A flipped classroom could provide a benefit to different groups of students through either online 

learning or in-class applications. If this is the case, the use of a flipped classroom method should 

be encouraged in higher education and further optimized 

 
 

 



4 
 

Why ESL Students? 

 UCR prides itself on its growing ethnically diverse student body. UCR has been identified 

as a Hispanic-serving institution since 2008, with 41.5% of its undergraduate population being 

Hispanic or Latino and 33.8% being Asian (UCR Institutional Research, Fall 2019). Having such 

a diverse student body, many students may come from many different upbringings and in turn may 

not be native English speakers. The U.S. Department of Education defines ESL as a program of 

techniques and special curriculum designed to teach English language learners, or ELL, students 

English language skills (“Developing ELL Programs”). The Institutional Research Office at UCR 

defined English as a second language student as a student that has learned a language other than 

English as a first language (i.e., does not include students who learned both English and another 

language simultaneously). As of May 2019, approximately 27% of the 2018 undergraduate cohort 

are ESL Students (UCR Institutional Research). Since ESL students make up approximately a 

quarter of the undergraduate population, it is important to understand how different pedagogical 

approaches might benefit students from diverse backgrounds so that they can succeed in their 

courses. By better understanding these students’ educational experiences, we will be able to 

develop and utilize more effective pedagogical approaches that provide greater equity to students. 

 
Why CHEM 008A? 

 Introduction to Organic Chemistry (CHEM 008) is a demanding course sequence at the 

UCR and is a required undergraduate course for many majors, such as chemistry, biology, 

biochemistry, and neuroscience. This course is most students’ first exposure to organic chemistry. 

As the first part of a three-course series, CHEM 008A provides a foundation on fundamental 

concepts that will be used for the rest of the CHEM 008 series. Due to this, success in CHEM 

008A is strongly predictive for performance through the rest of the series. This underscores the 
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importance of using effective teaching methods that lead to increased success for students. Student 

success can be defined as obtaining good academic grades and understanding of the material, for 

example. A students' desire to pursue a degree or career in STEM may also be affected by their 

performance in introductory STEM courses, such as organic chemistry. By studying the flipped 

classroom in this setting, we may be able to increase retention in students pursuing advanced study 

in STEM fields. Through this experiment, I hope to help contribute to improved pedagogy in this 

subject area, specifically for ESL students, who might benefit from receiving information in an 

alternative manner as opposed to a traditional classroom lecture.  

 
Why Flipped Classroom? 

The flipped classroom is a teaching method where typical classroom activities are inverted 

in order. Whereas in a traditional lecture classroom, students are introduced to the course material 

in class for the first time by the instructor and are expected to practice this material at home via 

homework; in the flipped classrooms, students are introduced to the course material at home and 

practice the material in class while supported by their instructor. Flipped classrooms are generally 

broken down into 3 phases: pre-class instruction, in-class application, and post-class assessment 

(Casselman). For pre-class instruction, students are given readings or short online video modules 

to introduce new course content. These videos vary in length depending on the lesson, but typically 

do not cover more material than would normally be introduced during a normal lecture. Next, there 

is the in-class practice which can involve either individual work or group work where students 

apply the concepts from the pre-class instruction. Finally, the last phase of the flipped classroom 

is post-class assessment which may take the form of an online homework assignment or practice 

problems for the students (Holton). The key difference highlighted in the flipped classroom is that 

students receive lecture material at home via online videos and have lecture time utilized for 
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practice and application of the material through activities and discussions. This teaching structure 

could be beneficial to students because they can absorb the information in a way that is easier for 

them, but more importantly, it allows for them to practice their knowledge along with the 

instructor, rather than independently. Flipped classrooms have been shown to have useful effects 

on student learning, such as increased understanding of content, increased student interaction, and 

decreased overall lecture time (Christiansen), which makes this method promising as an alternative 

approach to teaching. In this study, we will determine what aspects of the flipped classroom 

experience are favorable to ESL students and what aspects are challenging in nature, as well as the 

differences between ESL and native English speakers. 

 
Materials and Methods 

Participants 

Volunteer participants in this study included 159 UCR undergraduate students recruited 

from two undergraduate organic chemistry courses during fall 2019 (CHEM 008A) through an in-

person announcement made in class and e-mail by convenience sampling, which is a type of non-

random sampling method where the sample is taken from a group of people easy to contact or to 

reach. Of the 157 participants, there were 35 self-identified as ESL students and 122 self-identified 

as native English speakers all above the age of 18. This study was conducted under University of 

California IRB Social-Behavioral protocol (HS-19-176). 

 
Surveys and Distribution 

Surveys were created using Google Forms and made available to the participants through 

an announcement on iLearn, the learning management system of UCR. The initial survey was 

available for one week. Participants were provided an informed consent guide containing 
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information about procedures, benefits, and risks of participating, and an explanation of how their 

data will be collected and utilized for the study. After providing consent, the students were linked 

to the survey questions.  

The survey contained identification questions, nine Likert scale questions, and four free 

response questions. The Likert scale questions were on a scale of 1 (totally disagree) to 5 (totally 

agree). These questions were designed to gauge students’ views on online learning and how they 

utilize these online videos when preparing for class (Table 1). Free response questions were 

included to allow students to elaborate on their responses (Table 2a-2d). The data for the free 

response section was determined by individually reading student responses to the question and 

categorizing them based on common themes of their response. Common keywords expressed from 

the students were used to code the responses to quantify their overall responses. 

 
Viewing Analytics 

Another measure to understand how ESL students interacted with the online video material 

of their pre-class instruction was through viewing analytics available through Mediasite 

multimedia servers. Participants had their video analytics disaggregated from the rest of the 

students in the course. The viewing habits of both groups of students were pulled from MediaSite 

for analysis. Data compiled an aggregate of the students in the course. Those students who opted 

into the study were selected and sorted into ESL or Non-ESL students based on their identification 

in the survey. This was accomplished through identification using their UCR e-mail given in the 

survey portion of the study. Students that opted in had their viewing analytics (number of times 

watched, date/time when viewed, and captions used) analyzed on selected lessons throughout the 

quarter. All videos used in the course posted to iLearn via Mediasite were available for analysis 

(approximately 5 videos per lesson, 8 flipped lessons through the quarter = 40 videos total). Videos 
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analyzed were selected at random to determine when students accessed the content, both before 

and after the flipped lesson. 

 
Data Analysis 

 I used Microsoft Excel to perform data tests. My analyses of the Likert scale questions 

included calculating the mean, standard deviation, and 2-sample t-test for significance. Bar graphs, 

line graphs, and tables were also prepared and organized using this software. Bar graphs were used 

to compare the watch times of ESL and Non-ESL students and compared them to the runtime of 

the video. Line graphs were used to generate viewing trends between the two groups to see when 

they utilized the videos.  

 
Data & Results 

Null Hypothesis 

The null hypothesis assigned to the Likert scale questions is that there is no correlation between 

the responses of ESL and Non-ESL students.  

 
Likert Scale Questions 

• Q1: I tend to re-watch the entire video multiple times to understand the concepts. 

• Q2: I watch with captions to increase my understanding of the content. 

• Q3: Captions are beneficial when learning new content. 

• Q4: I re-watch certain parts of the video multiple times to understand the concepts 

• Q5: I find the online videos more beneficial compared to lectures. 

• Q6: I prefer online videos over traditional lecture 

• Q7: I prefer to watch online videos over going to lectures because of time flexibility. 

• Q8: I tend to watch videos to supplement my classroom learning. 
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Table 1. Survey results: Likert Scale Average, Standard Deviation, and 2 Sample t-Test for ESL 

and Non-ESL Students  

Question ESL Average  
(std. dev) 

Non-ESL Average  
(std. dev) 

2 Sample T-Test, p-value 
 

1 3.43  
(1.14) 

3.10 
(1.25) 

0.148 

2 3.38 
(1.28) 

3.84 
(1.25) 

0.049* 

3 3.89 
(1.22) 

4.16 
(1.08) 

0.194 

4 4.27 
(0.93) 

4.25 
(0.90) 

0.887 

5 3.84 
(0.87) 

3.50 
(0.93) 

0.0509** 

6 3.27 
(0.93) 

3.21 
(0.98) 

0.752 

7 2.97 
(1.46) 

3.20 
(1.30) 

0.358 

8 4.41 
(0.76) 

4.16 
(0.97) 

0.157 

* p < 0.05, **p < 0.10 
To compare the populations of ESL and Non-ESL students on their Likert scale 

responses,aresponses, a two-sample t-test was performed to determine if there were any statistical 

significance between the group means. Only Q2 showed a statistically significant difference in the 

mean by unpaired t-test provided p-values when ɑ = 0.05, where non-ESL students reported a 

greater preference for watching with closed captioning compared to ESL students. However, Q5 

shows a statistically significant difference when our ɑ = 0.10, where ESL students reported they 
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found videos more beneficial than traditional lectures. This result shows ESL students have a 

significant preference for online videos over a traditional lecture compared to non-ESL students.  

The remaining  Likert scale questions show no significant differences between the two 

groups. Generally, both ESL and non-ESL students show that they tend to use online videos in 

similar ways (i.e. rewatch specific sections) and have a slight preference for online videos over 

traditional lectures.  

Viewing Analytics Data 

Average Viewing time of ESL and Non-ESL students was compiled through Mediasite 

multimedia servers Participating students were taken from the class sample and grouped into their 

identified groups. The time viewed was then averaged for both groups per video. The average 

viewing time of both groups is compared to the original video runtime to make assumptions about 

how students watch/rewatch the online videos (Figure 1). Overall, students tend to rewatch shorter 

online videos that are under 13 minutes, but not videos that were longer. For instance, shorter 

videos such as “Reactions and Mechanisms of Alkyl Halides and Alcohols” had a higher overall 

runtime compared to the length of the original video for both ESL and Non-ESL viewers. This 

suggests that the students utilized this video by rewatching it multiple times. While on the other 

hand, the longest video, which was Cyclohexane Conformers, recorded both lower runtimes for 

both groups compared to the length of the original video. This suggests that students may have 

skipped some of the video content due to its long runtime.  
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Figure 1. Average viewing times for course videos of ESL and Non-ESL students 

 

In terms of how the students are viewing the course content, they seem to follow a similar 

trend to each other. In the “Introduction to Resonance” video, we see a large initial spike in views 

the day before the in-class activity followed by smaller spikes towards the end of the month (Figure 

2). A similar pattern is recorded in the “Better Resonance Structures” video (Figure 3). Since both 

videos occur before Midterm 1, we see similar spikes towards the end of the month. Lastly, in the 

“Fundamental Steps in Radical Reaction Mechanisms” video, we find the same pattern being 

repeated (Figure 4). We always see a large spike before an activity day, which suggests that the 

students are viewing the material before they engage in an in-class activity. But the small increases 

before a midterm show that for some students, these videos serve as a study tool to help them 

understand these concepts.   
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Figure 2. Views by day for the “Introduction to Resonance Structures” instructional video.  

 

 

Figure 3. Views by day for the “Better Resonance Structures” instructional video.  
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Figure 4. Views by day for the “Fundamental Steps in Radical Reaction Mechanisms” 

instructional video.  
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74.3% of ESL students and 59.8% of Non-ESL students found online videos to be useful or helpful 

compared to lectures. When asked about rewatching videos, 68.6% and 54.9%, respectively stated 

that rewatching videos was helpful. We also observed that 20% of ESL students and 22.1% of 
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some students in both groups highlighted that online videos’ biggest flaw is that students do not 

have interactions with either the professor or other students.  

Students were also asked their opinions about the advantages and disadvantages of online 

learning compared to a traditional lecture. In Table 3, the largest disadvantage about online 

learning that students noted was that they could not ask questions nor have interactions with the 

professor or peers. 57.1% of ESL students and 51.6% of non-ESL students believed that this was 

the most notable disadvantage of online learning. 20% and 21.3% of ESL and non-ESL students, 

respectively, noted that online videos can also lead to distractions in their study environment. 

Students referenced distractions such as roaming the internet and passively listening to the 

material. However, the significant advantage that 37.1% of ESL students and 30.0% of non-ESL 

students highlighted was that online videos allowed them to study at their own pace by rewatching 

and rewinding the videos and also allowing them flexibility with their schedules.  

Students were then asked if they found closed captions useful when viewing online videos 

(Table 4). In the free response section, 68.6% of ESL students and 70.4% of non-ESL students 

stated that they found closed captions beneficial to them. 40% and 48.5% of ESL and non-ESL 

students, respectively, referenced the ability to follow along with new vocabulary and increased 

overall comprehension as a reason for preferring closed captions in videos. With such a large 

portion of both sample populations favoring closed captions, it may be worth implementing closed 

captions to any online video instruction.  

The final free response question was to gauge whether students preferred the flipped 

classroom compared to a traditional classroom structure. Here we found that 50.0% of non-ESL 

students preferred a traditional class setup compared to 34.3% of ESL students. However, 

approximately the same percentage of students preferred the flipped classroom at 22.8% and 
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24.6% for ESL and non-ESL students, respectively. Roughly the same percentages from both 

groups prefer flipped classroom but most students still preferred a traditional lecture.  

Table 2. Survey results: Free Response Question 1 Response Percentages 

Free Response Question 1: 

Do you find online videos more useful compared to lectures and why? 

Responses ESL Students % 

(n=35)  

Non-ESL Students % 

(n=122) 

Yes/Useful/Helpful 74.3% 59.8% 

Rewind/Rewatch 68.6% 54.9% 

Understanding/Supplement 20.0% 22.1% 

No/Not Useful 8.6% 8.2% 

Cannot ask questions/no 

interactions 

11.4% 9.8% 
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Table 3. Survey results: Free Response Question 2 Response Percentages 

Free Response Question 2: 

What advantages or disadvantages do you see online learning has over lecture? 

Responses ESL Students % 

(n=35)  

Non-ESL Students % 

(n=122) 

Advantage: Time Flexible 22.9% 22.1% 

Advantage: Study at own pace/Rewatch 37.1% 30.0% 

Disadvantage: Cannot ask 

questions/Interactions with peers 

57.1% 51.6% 

Disadvantage: Distractions/Confused 

/Unmotivated 

20.0% 21.3% 
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Table 4. Survey results: Free Response Question 3 Response Percentages 

Free Response Question 3: 

Are closed captions in the online videos beneficial in any way to you? 

Responses ESL Students % 

(n=35)  

Non-ESL Students % 

(n=122) 

Yes 68.6% 70.4% 

No 20.0% 12.3% 

Helps understanding/ 

comprehension/Vocabulary  

40.0% 48.5% 

Helps focus/less disruptions 2.9% 3.3% 
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Table 5. Survey results: Free Response Question 4 Response Percentages 

Free Response Question 4: 

Do you prefer flipped classroom over a traditional class setup? If so why? 

Responses ESL Students % 

(n=35)  

Non-ESL Students % 

(n=122) 

Prefer Traditional 34.3% 50.0% 

Prefer Flipped Classroom 22.8% 24.6% 

Mix Between the two 11.4% 4.9% 

Did not understand 

question/Undecided 

22.8% 13.1% 

Did not answer question 8.7% 7.4% 

 
Discussion 

Average Response of Likert Scale Questions 

 Based on the data from Table 1, we found that the only significant difference between the 

ESL and non-ESL groups was in Question 2. Question 2 stated that “I watch with captions to 

increase my understanding of the content.” The Non-ESL group had significantly higher 

responsiveness to closed captions compared to ESL students. We originally hypothesized that ESL 

students would prefer captions overall due increased comprehension. However, closed captions 
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have been shown to improve students’ understanding and recall of information (Dallas), so it is 

not too surprising that Non-ESL students are utilizing this in their learning as well. Additionally, 

native English speakers having a preference for captions shows the need for instructors to 

implement captions to any video content they provide for their courses since a large portion of 

students feel as though the inclusion of captions increases their understanding of the content.  

For many of the Likert scale questions, there was an insignificant difference between ESL 

and non-ESL students. However, Q5, which stated “I find the online videos more beneficial 

compared to lectures” demonstrated a marginally significant result (p < 0.10). This shows that 

there may be a significant inclination of ESL students towards online videos compared to 

traditional lectures. ESL students may prefer online videos over lecture because online videos 

provide an easier-to-follow explanation of the material. The insignificant differences between the 

two populations demonstrate that there were fewer differences than originally expected between 

how ESL and Non-ESL students utilize online videos to help enhance their learning. However, 

this result may be a limitation of sample size or self-selection since we could not survey the entire 

population of students in the course.  

Although the difference is insignificant between the two populations, there is a lot we can 

learn from both population’s responses taken together. Originally, we believed that ESL students 

would prefer closed captions over non-ESL students because prior research has shown closed 

captions to be beneficial to listening comprehension for ESL students. The ESL students perceived 

closed captions as being helpful in vocabulary learning, helped listening skills, and helped follow 

along better (Huang). We believed that the ESL students would react similarly, however, we found 

that non-ESL students had a more significant preference over the use of captions compared to our 

ESL group. What we can take from this is that many students find captions beneficial for their 
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learning. The use of closed captioning in an educational setting is aligned with the principles of 

Universal Design, which makes the material accessible to all people, regardless of age, disability, 

or other factors (Dallas). By providing this option to their students, instructors can benefit their 

students' learning. Based on this, instructors should have that as an option available to students 

when providing them with online supplemental material.  

Furthermore, students agree that re-watching videos help them understand difficult 

concepts. If instructors do not wish to use a flipped classroom approach, another beneficial option 

is to create supplemental videos for concepts that have been commonly difficult in the course. For 

instance, if the instructor is aware of a concept that students tend to perennially struggle with, the 

instructor can prepare a supplemental video that explains the concept more in-depth or a video that 

may provide a worked example problem for students to follow along with. This can provide 

students who are struggling with a concept additional resources that might be beneficial to their 

understanding.  

Viewing Habits of ESL and non-ESL Students 

In terms of average viewing times, both groups viewed the videos longer than the runtime 

which indicates that students at least watch parts of them multiple times. However, there were no 

notable differences in the overall viewing times between the two groups. What this suggests is that 

the students did utilize the video by rewatching parts of the video due to the increased average 

viewing time, however, both groups of students utilized the video in similar ways due to their 

average viewing times being similar (Figure 1). This might  be due to the complexity of organic 

chemistry. Organic chemistry introduces new concepts and terms to students that require them to 

think about chemistry in a way that is different from what they are used to. The material students 

learn might be difficult for them to grasp that it can feel like they are learning an entirely different 
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language. In fact, there are popular supplemental organic chemistry textbooks titled Organic 

Chemistry as a Second Language which hint at the rigor and difficulty of this subject (Klein). 

Thus, both groups  similarly utilize the videos to understand the concepts and there was no 

advantage for either group by watching online videos, such as captioning or time flexibility. 

Another significant aspect of online videos that we can take from this is that the students are more 

likely to rewatch shorter videos compared to longer ones. Students may prefer online videos to be 

made into smaller digestible parts rather than longer lecture-type videos. This allows them to go 

back and review specific concepts that they are struggling with rather than trying to find the 

concept in the middle of a longer video.  

In addition to average viewing time, we also looked at their viewing trends for some of the 

videos. Through this, we wanted to see if students utilized the videos by viewing it before the day 

of the activity and how early. In Figures 2 and 3, a large spike in views for both populations was 

observed a day before the in-class activity and some smaller spikes in views the days leading up 

to the midterm. We observed that both groups viewed the videos approximately the same days as 

each other, with many students viewing the videos a day before the in-class activity. This trend is 

again observed in Figure 4, which covers the concept of radical reactions towards the end of the 

quarter. Here we see more of a larger peak in the days after the activity. Students may have used 

this video to review for the final more than the previous videos due to the difficulty of the content 

or even the proximity to the final exam.  This suggests that most of the class viewed the videos 

before the activity, but a smaller fraction of students used these videos as a review tool for the 

midterm examination. Overall, the viewing trends for both populations are similar. However, 

because the sample size of ESL students was small, their viewing trends were not as well defined 

as the non-ESL group. 
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Free Response from Students 

The first free response question focused students believed online videos to be more useful 

compared to traditional lectures. The data shows that ESL students prefer to utilize online videos 

more than non-ESL students. ESL students may find online videos more beneficial because it is 

easier to go through the content at your own pace rather than just trying to keep up with the lecturer 

(Table 2). Since ESL students are not native English speakers, it might be more difficult for them 

to follow along with the entire scope of the lecture. By having online videos, they would be able 

to go at their own pace and take pauses on concepts or explanations that are not clear to them 

initially. It is also worth noting that although the preference is less, a majority of non-ESL students 

prefer online videos over traditional lectures for many of the same reasons as the ESL students. 

Due to the difficulty of the concepts of organic chemistry, it is possible that students in a traditional 

lecture get confused early and cannot keep up with the pace of the lecture. Online videos allow 

them to take as much time as they need to understand a concept before moving on to concepts that 

build on it. Therefore, there is evidence that the utilization of online videos might help students 

build a stronger foundation of concepts to utilize later in the course.  

Students were asked to elaborate on the various advantages or disadvantages that online 

learning faces in question 2. The data showed that the most common disadvantage shared between 

both groups was that there is a lack of interaction and an inability to ask questions. The data also 

highlighted that the biggest advantage of online learning is the ability to rewatch video content 

(Table 3). A way to address these disadvantages would be to have some platform for students to 

ask questions and get relatively fast feedback. Dr. Casselman has implemented the use of Piazza, 
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which is a learning management system that allows students to ask questions in a discussion forum 

format. Additionally, instructors can opt to use messaging apps, such as GroupMe, to create an 

active environment where students can ask their questions, In doing so, students can use the online 

videos to review and learn at their own pace without sacrificing too much of the lack of interaction.  

Question 3 of the free response portion focused on students’ thoughts on closed captioning 

and its effect on their learning. The data showed that a large portion of students found  closed 

captions helpful by stating reasons such as the ability to follow along, learn new vocabulary, 

improved comprehension (Table 4). As previously stated, captions are aligned with the principles 

of Universal Design and have been beneficial for learning video-based information (Dallas). 

Organic chemistry introduces students to new terminology and concepts that many are not familiar 

with. Due to this, students from both may have a strong preference for closed captions to help them 

process the material to understand new concepts and terms. Additionally, since both students have 

such a strong preference for captions, they should be incorporated into all video content to help all 

students engage with the content. By applying this teaching method, both groups might have some 

benefit, thus helping instructors create equity in their teaching.   

The last free response question focused on whether students preferred flipped classrooms 

over traditional classrooms. Although some students showed a preference for flipped classrooms, 

the results showed that a large portion of non-ESL students preferred a traditional class setup 

compared to ESL students (Table 5). This data does not represent the students’ opinions by the 

end of the course because some students have only been introduced to the flipped classroom set 

up for only two weeks. In Christiansen’s study, he found that student preference for inverted 

teaching was preferred over traditional lecture after an adjustment period for the students to get 

acclimated to the new structure of the course (Christiansen). On a similar note, since we surveyed 
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students at the early of the quarter, this response may be biased because students have not adjusted 

to the new teaching style by week 2 and therefore does not represent their true feelings towards 

this teaching method.  

 
Conclusions  

Organic Chemistry as a Second Language  

 The results of this study suggest only a few significant differences between ESL and Native 

English-speaking students in terms of utilizing the online videos provided as part of the flipped 

classroom. In addition to this, there were also few differences between the groups when students 

were surveyed on their views of online learning and the use of online materials. This was a 

surprising result because studies have shown that the flipped classroom approach is effective for 

ESL students learning English (Kvashnina, 2016). However, it should be noted that this study was 

taken from ESL students in an English learning course. The purpose of the course noted in 

Kvashnina’s study is to increase English literacy, whereas a science course applies their English 

literacy into the context of scientific concepts. The lack of differences between the two study 

groups might be due to the difficulty of organic chemistry. It is significantly different from their 

previous chemistry coursework as to nearly be a foreign language. As previously noted, there is a 

popular textbook by the title of Organic Chemistry as a Second Language that hints at the difficulty 

of the material in these courses (Klein). Both ESL and non-ESL students likely have trouble 

understanding the class material for this reason. It is also possible that the flipped classroom 

approach benefits both groups similarly. Since there is no difference between the two groups in 

terms of their overall view of the flipped classroom and utilization of the online learning module, 

how can we collectively improve teaching pedagogy for a topic as arduous as organic chemistry? 

What practices do students find beneficial and which do they do not?  
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Improving Teaching Pedagogy for Organic Chemistry 

 While there were few differences between populations in this study, based on the feedback 

from both ESL and non-ESL students, we were able to determine the benefits and detriments of 

the flipped classroom. We can learn much from studying how students interact within a flipped 

classroom. For instance, it seems that students mostly enjoy the online video aspects of the course 

because it allows them to process the material at their own pace resulting in more time flexibility. 

If instructors do not want to implement a fully flipped classroom course, a positive alternative 

would be implementing supplemental videos for especially challenging lecture content. 

Additionally, recording lectures as podcasts would achieve similar goals. Podcasting would help 

students by allowing them to rewatch lecture material that they did not understand the first time.  

Many students find the video lectures helpful or useful to their learning with approximately 

a quarter of them believing that the videos are a good supplement to their learning. However, the 

most common disadvantages highlighted with online videos is the lack of student-teacher 

interactions coupled with the inability to ask questions for immediate feedback. A possible solution 

to this might be an optional quiz or discussion board after the video that allows for students to give 

feedback about the video or ask clarifying questions.  By implementing this, students benefit from 

an online video to learn subject material while also being able to receive direct instruction on 

challenging topics. Based on the responses from students, online videos are a valuable tool for 

helping students understand a subject as difficult as organic chemistry. By understanding how 

students utilize these videos, we can find ways to improve STEM instruction and further improve 

student outcomes in flipped classrooms 
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Study Limitations 

 The population size of both ESL and non-ESL students was 37 and 122, respectively. Since 

our sample sizes are both greater than 30, the Central Limit Theorem tells us that the sampling 

distribution will approximate a normal distribution The survey was announced as a project along 

with Dr. Casselman, which may have caused some students to choose not to be a part of the study 

to express their views on the flipped classroom. It is also possible that the volunteer participants 

were not representative of the class as a whole. For example, more motivated students might have 

elected to answer the surveys, which introduces bias into the data collected. Additionally, some 

students only answered short one to two-word responses or nothing at all for the free response 

section of the survey. This could have been because the students did not fully understand the 

questions or because the free response survey required too much time.  

 
Future Directions  

 We originally hypothesized that ESL students would prefer flipped classroom teaching 

compared to non-ESL students because of the delivery of content through online videos, which we 

believed would be the preference of ESL students. However, the overall results of this experiment 

suggest that there were few significant differences between ESL and non-ESL students in terms of 

their online video viewing habits or their opinion of online learning and flipped classroom teaching 

methods. Despite this, we uncovered various advantages and disadvantages students experience 

with flipped classroom teaching. For instance, we found that students will most likely rewatch 

shorter online videos compared to longer content videos. We also found that students like online 

videos because they can rewatch at their own time and study at their own pace but feel as though 

the biggest disadvantage is the lack of interaction and the inability to ask questions. Future research 
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can look at how different pedagogical techniques help students learn and retain material as difficult 

as organic chemistry. Specifically, future research should probe how students are navigating 

organic chemistry in the flipped classroom setting on a more personal level through focus group 

interviews. By using focus groups, we could document how students are interacting with the 

material and if this interaction leads to improved learning outcomes, including higher retention of 

the material in students.  
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