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Hello!
My name is Matthew, and I’ve been flipping my class for over a year.

Starting back in 2014, I noticed that many of my students were missing from classes and I created video lessons so that I didn’t have to repeat the lessons I gave in class over and over again.  

Pretty soon, I had hundreds of videos and needed something to do with them!

So Why not flip the classroom?



Flip or Flop?

• Flipping the classroom is a great 
idea!

• Flipping the classroom is a 
terrible idea!
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Actually, there were a lot of reasons to flip.  

According to Jonathan Bergmann, in his 2011 book “Flip Your Classroom”, it says:  “Reach every student, every day!” in the title!

Robert Talbert, in his book “Flipped Learning: A guide for Higher Education”, states that “… flipped learning has a lengthy history, is grounded in psychological theory, and is enjoying prodigious growth in serious scholarship that points to its effectiveness.” (2015)

On the other hand, there were arguments against flipping:

Talbert does state that “A flipped classroom may not be the best approach for every course.”

Paraphrasing discussions with colleagues, I was asked “why do you want to reinvent the wheel?  It seems like too much work, and I can’t see myself rewriting my entire course!”
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In order to understand my decision to attempt a flip, I think it helps to have a little background information.



• One year college preparatory program

• Three ten-week marking periods

• Classes in Mathematics, English, Physics and Chemistry
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Last year, about 250 students were admitted to NAPS (30 Coast Guard Cadet Candidates and 220 Midshipman Candidates).  The students come from nearly every one of the 50 states or its territories.  Almost 30% are prior enlisted in the Navy or Marine Corps.  Approximately 29% were recruited athletes.  The population is very ethnically and geographically diverse, as just as as in their educational backgrounds.

The academic year is divided into three, ten-week long marking periods.  Students take classes in Mathematics, English, Physics and Chemistry.

English, Physics and Chemistry meet with students 4 days a week. Mathematics meets 5 days a week.

The typical day consists of four 75-minute periods, a half-hour study period before lunch formation and an extra instruction (EI) period at the end of the day.  One day a week, (typically Friday) classes are 60 minutes long and there is no EI period.

Supplemental instructors and tutors are available in the evening study periods and on the weekends to assist students.



Mathematics at NAPS

• Placement
• Foundation
• Intermediate
• Advanced

• Intermediate math
• Intermediate math students
• Student engagement
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The NAPS math program itself is divided into three tracks: Foundation, Intermediate and Advanced.  Placement is accomplished by use of a placement exam given when students arrive, along with high school transcripts and SAT/ACT scores.  
       About the top 20% of all students are placed in the advanced math track, depending of whether they have had a previous Calculus class (usually) or other college courses. The bottom 30-40% of all students are placed in Foundation. They typically have completed through Algebra I and II in high school, but no Trigonometry or advanced math classes.
       The remaining students are placed in Intermediate mathematics, making it the most challenging group in terms of the range of student ability.  Some students are close to the background of Foundation students and have not seen Trigonometry, while others have taken Calculus, but did not make the top group. 

During the three marking periods, Intermediate covers:
A review of Algebra topics, Functions, Polynomial and Rational Functions, with two tests and a final exam
An introduction to the Derivative Calculus of Algebraic functions, with three tests and a final
Transcendental and trigonometric functions along with their derivatives, with three tests and a final

     A further complication is that several students from the Advanced level “drop down” into the Intermediate level mid year, and intermediate students “drop down’ into the Foundation level, thus there is a shifting culture in the classrooms over time.
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My motivation for flipping the classroom was meant to address this culture of a wide range of mathematical ability and to create time in the classroom to address the diversity of student needs.



Traditional Approach
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Consider the traditional classroom approach:

I have taught over many years with a traditional teaching approach whereby a student’s initial exposure to the material comes via lecture in class.   I pass the information directly to the students, who are supposed to dutifully transcribe the notes presented at the front of the class.  

Student learning happens after the lecture, typically either during the short time remaining in the period or after class as students attempt to tackle new and more difficult problems than those presented in the lecture.  

There is not much time left for group work or individual work that I can help students follow up.  Some students seek extra help during the extra instruction hour allotted at the end of the academic periods Monday through Thursday.  

There is tutoring and extra instruction available during the evening hours and on the weekends with the help of Tutors and Supplemental instructors at NAPS.  Often, students complain that these evening and weekend periods are crowded and one-on-one help is not always available. 



My Flipped Approach
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In contrast, the flipped classroom method shifts the initial exposure to new material outside of the classroom, via video instruction or readings in order to leave time for active learning in the classroom.  The method is more student centric, where the instructor is acts like a coach or rather than a “sage on the stage”. (Bergmann, 2011)  

The appeal of flipping the classroom in this approach is obvious:  Students initially approach the material at their own pace, during the class period where a subject matter expert is available to help answer their questions and help is immediately available.  For a classroom that is comprised of such a diverse set of students, any approach that allows the instructor more time to conduct individualized or small group instruction is desirable.
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During the year, I devised my assignments so I would give lectures via video instruction during individual study periods.  Over the previous several years, I recorded lessons and placed the recording on YouTube for access by the students.  

The list of videos is available to all students on the NAPS Math Department Intranet website.  I selected a set of videos, with total length less than 30 minutes, and embedded them in Google Forms. 

 In addition to the videos, I prompted students for feedback with questions in the forms that followed up on concepts discussed in each video.  I also required students to add a question about the lecture set or the follow up questions.

The assignments were dubbed “CPAs” for “Class Preparation Assignments” and I took care to ensure students were notified daily of their CPA for the night.

At the start of the year, I spent two days instructing students on the Flipped Classroom method.  I taught them about note taking skills, the desired format for completing problems and how to approach the video and note taking required at night. 
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Each day, I arrived at work one hour prior to classes and opened the results from the previous day’s CPA.  I recorded student responses onto a Google Spreadsheet for accountability and then use the compiled results in the Google Forms as feedback at the start of the class.  Students earned one homework point per CPA.  During class, I spent the first five to ten minutes of each class reviewing student feedback, particularly where there was wide disagreement between student responses to particular concept questions.
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I then gave students the in-class assignment for that unit and allowed students to arrange themselves in groups or work individually to complete the assignment.  

In some cases, I asked students to come to the board and demonstrate the work they were attempting to do.  The aim was to have students complete the work prior to leaving class.  However, I assigned any work not completed in class as homework to turn in the next day.  

In-class assignments were worth up to 5 points per assignment.
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To compare the results of using a flipped class as a treatment versus the traditional method as outlined, I reviewed the results of four intermediate sections: two sections that I taught (a total of 25 students) and two sections taught using the traditional method (also a total of 25 students).  The department administers common exams to all students in each level.  

In my first comparison, I examined results on student placement exams, administered by the Math department at the beginning of the year and a similar placement exam at the end of the year. I compared the results from the beginning of the year to the end of the year placement exams using a paired t-test for the mean test score in the traditional versus the flipped groups.  

The placement exam means test seemed to indicate that there was no significant difference (at the 95% level of confidence) in the difference between the placement exam mean scores between the two groups.




Marking Period 1 Marking Period 2 Marking Period 3

T1 Mean   % T2 Mean % F1 Mean % T3 Mean % T4 Mean % T5 Mean % F2 Mean % T6 Mean % T7 Mean % T8 Mean % F3 Mean %

Traditional, µ2 83.4 76.8 74.92 77.16 83.8 72.48 72.84 78.32 82.88 76.24 72.44

Flipped, µ1 78.52 72.36 71.48 75.72 76.16 69.92 72.16 83.68 64.76 71.32 73.4

P-value 0.165 0.138 0.197 0.686 0.023 0.556 0.851 0.081 2.85 x 10-6 0.126 0.803

Conclusion? Same Same Same Same Significant Same Same Same Significant Same Same
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H0: µ2 − µ1 = 0
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2
Conclusion: 
If H0 is rejected, the test 
shows a significant 
difference between the 
mean test scores

Correlation: r = 0.1914.
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As a second comparison, I looked at the set of common tests taken by our students. There were two common exams and one final exam in trimester one, three common exams and a final exam in trimesters two and three. 

I show a comparison of section averages on test performance using all the tests over the year (Unit tests and final exams). 

I conducted a paired-mean t-test for each of the mean test scores for the traditionally taught course versus my flipped course.  Based on the test, most exam results show that there was no statistically significant difference between the two classes at the 95% level of confidence.  

The correlation value for the set of test averages was very low.  However, two tests showed significant differences: Test 4 in marking period two and Test 7 in marking period three.  I found this intriguing enough to explore a little further.





Marking Period 1 Marking Period 2 Marking Period 3

T1 Mean   % T2 Mean % F1 Mean % T3 Mean % T4 Mean % T5 Mean % F2 Mean % T6 Mean % T7 Mean % T8 Mean % F3 Mean %

Traditional, µ2 84.467 77.867 74.733 73.533 84.267 70.733 73.533 77.133 81.133 77.6 71.533

Flipped, µ1 78.467 70.6 69 73.133 73.533 68.8 72.6 83.667 63.667 67.4 71.133

P-value 0.1255 0.035 0.032 0.892 0.006 0.544 0.790 0.065 9.71E-06 0.009 0.925

Conclusion? Same Same Same Same Significant Same Same Same Significant Significant Same
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Conclusion: 
If H0 is rejected, the test 
shows a significant 
difference between the 
mean test scores.

Correlation: r = 0.1888
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I separated results from each group students whose test performance across all three terms could be classified as “high”, “medium” and “low”.  

The high performers, consisting of the top five students in each group, showed virtually no significant differences in test results between the two groups.  

Similarly, the low performers, consisting of the bottom five students in each group, showed virtually identical results.  

The result displayed here shows the middle 15 students from each group.  In this case, there were three tests, one in marking period two and two in marking period three that showed a difference in results that were statistically significant.

Marking period three results seem to indicate that there was a weakness in my flipped learning approach. 



A Flop?
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It was at this point that I had found a significant weakness to my approach on display during the third marking period. 

As I prepared this report and presentation,  two things happened that made me look a little more closely.  

First, I noted that I had lumped together my unit tests and final exams.  Unit tests generally give short term results based on each individual unit covered. So I separated the two types of exams to see if there was any difference.





F1 Mean % F2 Mean % F3 Mean %

Traditional, µ2 74.92 72.84 72.44
Flipped, µ1 71.48 72.16 73.4
P-value 0.032 0.790 0.925

Conclusion? Same Same Same

Test:
T-test for paired means
H0: µ2 − µ1 = 0
HA: µ2 − µ1 ≠ 0
α-level:  5%
Rejection Criteria:  𝑝𝑝 < 𝛼𝛼

2
Conclusion: 
If H0 is rejected, the test 
shows a significant 
difference between the 
mean test scores.

Correlation:  r = -0.8579
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While the unit tests corresponded with my previous results, I noted that the final exam averages for the overall groups showed that there was an improvement in long-term retention of the material.

The graph displayed here shows that over the year, there was an improvement in final exam scores as compared to the traditionally taught class which showed corresponding decrease.

The correlation between the two was a very strong, negative value.

Second, one of my students from the term stopped by to give me a thank you note that I have right here. I hope she doesn’t mind my sharing this with you…

I don’t know how that makes any of you feel, but …
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Nya nya – told you!





Was my Flip a Flop?

Statistically, these results indicate that the results of 
my approach were mixed:

In terms of the unit test scores, students did no better 
than if they  had been in traditionally taught classes

On the other hand, the final exam evidence indicates 
that the long-term retention and understanding 
increased over the year.

Presenter
Presentation Notes
There are a few possible reasons for these uneven results.  Among the reasons may be the following personal observations  

One: Students were not as engaged with the video lessons as I had assumed.  

When video assignments, placed in competition with class homework in other courses, the CPA’s tend to become lower priority for many students.

Two: In-class assignments were unevenly challenging to the varying level of students. 

Some students finished early and became bored, while some students could barely begin the assignments during the period.

Three: It was a difficult pace to keep up for both the students and myself over the year

Over the course of the year, students tended to let go of seemingly small tasks, like taking notes and doing assigned readings.  It was also a difficult pace for me to keep up with as well.
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I conducted a short student survey at the end of the year, along with interviews of a few students after the academic year about their experiences in the classroom.  I sent out a survey to 36 students and received thirteen responses.  I also conducted interviews with a few individual students.  While the sample in this case was small, the feedback generally reflects the numbers shown in this data.




Student Feedback
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In the survey responses, students who responded indicated that the video lectures were the least useful aspect of the flipped class.  In response to the question “Did the video lectures help to improve your learning”, 76% stated “no” or “unsure, and only two stated “yes”. 



Student Feedback
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In response to the question, “Did the discussion of the Google Video Feedback form at the start of class help you understand the material?” eight answered “no”; four were “unsure” and one responded “yes”.




Student Feedback
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On the positive side, in response to the question “Were the in-class worksheets helpful to your learning?” 11 answered yes and two were split between “no” and “unsure”.




Student Feedback
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Finally, in response to the question “Were the learning objectives made clear to you during the year?” 6 responded “yes”, 6 responded “no” and one was unsure.




Student Feedback
• “What aspects, if any, of the class would you change if 

you could?”

• “I didn’t like going back and doing videos on my own.”
• “Be more strict about messing around in class, and spend less one 

on one time with individuals. If people aren’t getting it, tell them 
to come in for EI.”

• “More in class lessons in conjunction with the homework videos.”
• “Maybe on more difficult topics go over the videos in class instead 

of out of class, I had a few misconceptions sometimes from 
watching the videos.” 
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I asked students to comment about what worked for them and what did not.  I asked the question “What aspects, if any, of the class would you change if you could?” and feedback included some version of the following: 

“I didn’t like going back and doing videos on my own.”

“Be stricter about messing around in class, and spend less one on one time with individuals. If people aren’t getting it, tell them to come in for EI.”

Comment: As I worked with individuals or group, it was obvious some students had other agendas, especially those that were bored or overwhelmed with other classwork.  As the year wore on, students on one side of the room would chat or create trouble as I worked on one side of the room, and as I switched sides, the opposite side would slide into the same behavior patterns.

“More in class lessons in conjunction with the homework videos.”

“Maybe on more difficult topics go over the videos in class instead of out of class; I had a few misconceptions sometimes from watching the videos.” 




Student Feedback

• “Were there any aspects you felt worked the best for 
you?”

• “There should be work time in class all the time.”
• “Going over problems as a class for the worksheet.”
• “In class explanations and example problems.”
• “I liked the constant quizzing”
• “Class participation on the board.”
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I asked, “Were there any aspects you felt worked the best for you?” and feedback included some version of the following:

“There should be work time in class all the time.”

“Going over problems as a class for the worksheet.”

“In class explanations and example problems.”

“I liked the constant quizzing”

“Class participation on the board.”

Comment: Students did largely appreciate being able to work problems themselves and have me available to help them if needed.  Instantaneous feedback on worksheet problems and problems completed on the board became “formative assessments” for students.  I added a larger number of quizzes than I had in previous years as well.
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The benefits of having student-centered instruction in the classroom are undeniable.  As demonstrated by student feedback, students who engaged with the material in class felt they had learned more, either at the board or at using in-class worksheets. The challenge is to keep the benefits of Flipped Learning while overcoming the institutional challenges presented by NAPS.  




Recommendations

• Less video lectures
• More time for student work
• Guided practice
• Accountability
• Time for short lectures
• Align Objectives
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According to Talbert (Talbert, 2017), video lectures are one aspect that can be included in a flipped learning approach, but not all flipped classrooms need this.  In fact, as demonstrated here, it can be a hindrance rather than a help.  While I will continue to provide video lectures to students, they will not be a required part of every lesson plan for next year’s class.  Guided Practice, rather than Class Preparation Assignments, in which the instructor gives students clear direction and expectations will help to connect them to in-class assignments, quizzes and tests.

Worksheets and various in-class exercises were an aspect that students appreciated and felt helped improve their learning.  I need to place more emphasis on working in group-assignments, as well as emphasis on differentiating worksheets to meet the needs of students at their various levels of ability.  The feedback to students on work completed in class should also have obvious connections to the objectives covered in upcoming exams as well.  

One of the most important aspects of the flipped classroom approach is to create more time and opportunity to engage with learning objectives in the classroom.  The goal is to engage students with their first encounter of new material while they do work in their individual spaces.  When students get to the classroom, or “group space” (Talbert, 2019), they should be ready to engage with higher level reasoning that involves the learning objectives they reviewed individually.  








Conclusions
• Video lectures are out

• Ineffective Approach at NAPS

• Structured group space activities 
• Structured individual assignments
• Aspects supported:

• Guided practice
• Short lecture time
• Differentiated practice

• Modified “flip” desired
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As demonstrated this year, the idea that “flipping” the role of the lecture and assignment problems during class is, strictly speaking, not practical.  If students are to engage with topics in our classroom actively, guidance is always necessary.  The results of simply using video lectures as homework and replacing “homework” with “class work” is not as effective, especially in an environment such as NAPS, where such a diverse set of students need very clear guidance and almost constant attention.  To engage students in the classroom, we must clearly connect learning objectives of any guided practice given outside of the classroom to learning objectives in the classroom, on quizzes and on tests.  The “modified” flip, where guided practice assignments may be the tool needed to accomplish this. 
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And with that, I’d like to ask you for your questions. Thank you.
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