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Abstract 

This paper explores the idea of implementing a flipped classroom. A flipped classroom 

“flips” the traditional idea of homework at home and instruction within the class. The benefits 

and challenges of this learning methodology are explored. Also, this paper discusses how the 

flipped classroom model reflects a constructivist learning theory.   

  

Introduction 

It is 1980. We are in rural Ohio in a small math classroom. The teacher stands at the front 

of the room and presents the quadratic formula with chalk on the chalkboard. There is little time 

to interact with the students in this 48-minute class period as there is much material to cover. At 

the end of the class, the students looked befuddled, but there is little the teacher can do to 

individually help each student in that short of a period. The students go home and struggle to 

complete their homework on their own as many do not understand what was covered.  Adult 

readers may recognize this type of classroom from their own traditional classroom experience.  

Even today, classrooms tend to be teacher centered and do not allow for much teacher interaction 

with students. (Brown, 2003) 

 

The Beginning 

It is 2007. Two Colorado chemistry teachers, Jonathon Bergmann and Aaron Sams, 

recognize a teacher-centered style of teaching is becoming more and more obsolete. Their 

solution was to develop a series of video tutorials for students to watch at home. This was their 

“homework”. In class, students worked together on homework and were able to ask teachers 

questions to develop their understanding.  Bergmann and Sams reported that students were more 



engaged in class. Students who were behind were able to get more individual attention, while 

more advanced students could move forward and work on more complex problems (Bergmann, 

2012). This model is called the Flipped Classroom.  

Teachers can utilize flipped classrooms in a variety of ways. They can adopt this 

methodology with a unit, a topic or with a complete revamping of the course curriculum. An 

effective flipped classroom may depend on the context of the course. There is certainly not just 

one type of flipped classroom, just as there is not just one traditional teaching style. 

 

The Benefits 

Kathleen Fulton (Fulton, 2012) list the following as an advantage of a flipped classroom:  

1. Students move at their own pace 

2. Doing homework in class gives teachers more information about individual students 

learning styles and their difficulties 

3. Curriculum can be updated constantly and students can have access 24/7 

4. Classroom time can be used more effectively  

5. Use of technology helps support “21st century learning”.  Students are using the vast 

amounts of sources online to aid in their learning. 

Bergmann (2012) states that one of the major benefits of the flipped classroom is that 

students learn to learn for themselves. They are no longer “spoon-fed” information. Secondly, in 

class students collaborate and are able to help and teach each other. For teachers, one major 

benefit is that they are much more likely to interact with each student each day.  The teacher acts 

as a facilitator and is able to observe and comment on group interactions. Also, they are able to 



differentiate their teaching for all different types of learning since the class is no longer teacher-

centric. 

Roehl et al (2013) discusses the idea of a “Millennial” student. These are individuals that are 

born between 1982 and 2002. They have had access to technology for most of their lives. Roehl 

and his co authors believe that this change in environment naturally leads to a change in their 

learning style as well. The flipped classroom is discussed as one methodology to help adapt for 

this new way of thinking. It helps provide a means to keep the attention of these students. 

 

Case Studies 

Byron High School, a school in Byron MN, was faced with financial difficulties in 2007. 

The school budget was in dire straits. “With two failed operating levy referendum issues and a 

bad economy, we’d already had to cut $1.2 million from our budget”, Shannon, the district 

superintendent, stated. “We literally had no money for new text books”. (THE Journal, Fulton, 

2012)  The math department at Byron High School decided they would create their own math 

curriculum to take the place of textbooks. The summer of 2010 was spent developing materials 

to support their new curriculum. 

 

The district IT coordinator helped the teachers develop a Moodle website to house their 

materials. Initially, teachers though they could use ready-made videos and instructional materials 

to cover their curriculum. They soon realized they needed to create their own videos and 

materials to support their lessons as they knew their students and their previous knowledge better 

than anyone else. They decided the best use of their time would be to watch the videos at home 

and work on problems in class. Darren Nelson, a math teacher at Byron High School, noted that 



the material on the 10-minute videos covered what was covered in a 60 minute class (Fulton, 

2012).  

The students at Byron High School have liked the change. They find that they are able to 

get caught up quickly if they are absent. Students also like that the videos are short – at most 10-

15 minutes. Teachers note that this model asks the students to take more ownership of their 

learning (Fulton, 2012).  According to the Minnesota state standards, math mastery at Byron 

High School has increased from 29.9% in 2006 to 73.8% in 2011. ACT scores have risen from 

21.2 in 2006 to 24.5 in 2011. 

A second case study reviews the work of two college calculus instructors. Kay and 

Kletskin (2012) developed 59 video podcasts using Camtasia Studio for a 1st year undergraduate 

calculus course. The podcasts covered five topics that students were struggling with as they 

entered the course.  These videos were posted on the class website and students were expected to 

view them as part of a self-study. A tracker was placed on each video. Over two-thirds of the 

class watched every video. This alternative flipped classroom method allowed the students to 

work on higher-level calculus problems in class instead of struggling with previous concepts. 

The instructors commented that they were able to cover much more material utilizing this 

teaching methodology (Kletskin, 2012) 

 

Khan Academy and MIT 

Khan Academy is an educational website that began in 2009.  According to the website, 

it allows anyone to “learn almost anything for free”.  Salman Khan has created over 2,400 videos 

covering topics such as math, science, economics and computer science.  Teachers interested in 



flipped classrooms can utilize this website to avoid recreating the wheel to develop their own 

tutorials for lessons. 

According to Thompson (2012), Khan’s videos have allowed students to get the 

individual help they need.  In Thompson’s article, a case study about a California fifth grade 

teacher, Kami Thordarson, is discussed.  She began implementing Khan Academy in her 

classroom to help both those students who were struggling as well as those who wanted to go 

above and beyond what their current math class was providing.  She initially was planning on 

using Khan Academy as a supplement to her lessons.  However, she is quickly changing her 

mind on how it can be used.  She has begun to used the website to “flip” her classroom.  The 

students are now watching the videos at home, doing the practice problems, and then coming to 

class with any questions they have.  In class, students are able to get individualized help 

(Thompson, 2012). 

Students in Thordarson’s class are able to move at their own pace.  She states that all of 

her students are improving.  In the prior year, 13% of the students were categorized as average or 

lower.  After utilizing Khan Academy for six months, only 3% of her students fell in the same 

category (Thompson, 2012).  Thordarson believes that it (Khan) allows advanced, middle and 

low students to have differentiated instruction. 

Critics state that Khan’s videos are nothing more than practice and drilling.  That it does 

not allow for higher order thinking.  In Thompson’s interview with Khan, Khan acknowledges he 

is not an educational professional.  He is just “a nerd who improvised a cool way to teach people 

things”. 

Although there are limits to his site, Khan is clearly filling a niche.  In Thompson (2012), 

it states that more than 2 million users watch his videos every month and over 15 questions per 



second are answered.  Khan believes that “You’re actually liberating the classroom; you are 

making it more human”.   

Some colleges have been following Khan’s approach for many years.  MIT took a 

significant step when it opened its OpenCourseWare (OPW) in 2001.  This opened access to 

MIT courses for all individuals.  In fact, Salman Khan is a graduate of MIT and started the Khan 

Academy based on the example of his fellow alumni (Bishop & Verleger, 2013). 

 

Difficulties with the approach 

As with any new innovation, there are obstacles. Herreid and his co-authors (2013), 

conducted a poll of STEM teachers who had recently changed their teaching to a flipped 

classroom. They identified two major problems: 

1. Students may be resistant to the new method initially because it requires for them to take 

ownership of their learning as they need to learn the material at home. Thus, they may not 

be prepared when they come to class. One way to overcome this obstacle is to create a 

quiz linked to the video that will require the students to watch the video before it is taken. 

2. The videos that are created must be very carefully tailored to the in-class activities so the 

students feel the homework has validity. Teachers found it difficult to find existing 

quality videos and even more difficult to create quality videos themselves. 

 

Another difficulty is that all students might not have internet access at home. One way to 

conquer this obstacle is to provide online access at school either during lunch or before/after 

school. 

 



Constructivism and Flipped Classrooms 

In the last several decades, a constructivist approach to learning has evolved. Theorists 

such as Piaget have helped alter the way that knowledge is understood and assessed. According 

to Gordon (2008), in a constructivist approach knowledge is attained when people get together to 

exchange ideas, discuss their own ideas, and use this new knowledge to solve deeper problems. It 

is an active process of inquiry. 

Gordon (2008) also summarizes that constructivist learning is about constructing 

knowledge, not just receiving it. It is about understanding, not just recalling and memorizing. He 

also believes that constructivist learning is about being an active, rather than passive learner. 

The flipped classroom models this theory very clearly. It forces students to be active 

participants in their learning outside of class. In class, students work together to deepen their 

knowledge on the particular topic. Freeing up class time allows for students and teachers to 

really engage in active learning. The classroom becomes much more student centered as opposed 

to teacher centered in more traditional classrooms. It also allows for the classroom time to be 

used for more project-based learning. By creating projects or higher order thinking problems, 

students can reinforce the material and move through Bloom’s Taxonomy more completely 

(Gordon, 2008). 

 

The Future of Flipped Classrooms 

As with an innovative way of thinking, change is difficult. Bergmann and Sams developed a 

Flipped Learning Network (FLN) to build a community of like- minded individuals in 2012.  

According the flippednetwork.org, the number of members in this community has grown by over 

100% in the last several years.  In January 2012 there were about 2,500 members.  By March 



2013, there were more than 12,000 educators that were members.  If growth is any indicator, 

then this data shows that, at minimum, interest in this methodology has developed substantially. 

In this age of technology, it is ever important to expose students to material in a way that will 

help them become comfortable with using technology to solve problems and do research. 

 Studies show that the video lectures slightly outperform the in-person lectures (Cohen et 

al, 1981), with online interactive videos doing even better in their performance (Michael, 2006). 

Also, well developed tutoring software and websites have been shown to be just as effective as 

human tutors (Michael, 2006). 

A move to a flipped classroom will require a change in attitude and way of thinking 

(Bergmann, 2012). Skeptics state that the idea of differentiating instruction and promoting active 

learning is what all good teachers currently provide to their students. However, Bergmann (2012) 

states that the potential of the flipped classroom is not in the videos itself, but in the fact that 

delivering the content in a different way will open up many opportunities for expanded learning 

in the classroom. 
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