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ABSTRACT 

 

 The flipped classroom is becoming a common pedagogical approach in the 

classroom to increase active learning experiences in the classroom. In the flipped 

classroom, students receive direct instruction outside of class through videos, podcasts, or 

readings, and class time is freed up to design effective, engaging, and enjoyable activities 

and experiences. One concern with the flipped classroom is the student engagement and 

participation in the videos. For this project, two interactive technologies, PlayPosit and 

EdPuzzle, were evaluated to determine which technology would be the most effective on 

student achievement, student engagement, and student attitudes in the flipped classroom. 

Over the course of two units, Advanced Placement Chemistry students at Penn-Trafford 

High School watched the lecture videos in PlayPosit and EdPuzzle. The Comparison Unit 

using YouTube lasted two weeks. Treatment 1 using PlayPosit and Treatment 2 using 

EdPuzzle each lasted three weeks. Results from post-tests were analyzed and compared 

to determine the effect on student achievement. Student surveys and interviews were 

analyzed to determine the effect on student engagement and attitudes. Results revealed no 

significant difference in student achievement, but a significant difference in engagement 

when utilizing both PlayPosit and EdPuzzle. Student comments and interviews also 

showed that students preferred EdPuzzle to both PlayPosit and YouTube. Overall, 

EdPuzzle was the most effective platform for content videos in the flipped classroom.  
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INTRODUCTION AND BACKGROUND 

Today’s students are not the same as the students who went through the 

educational system 30 years ago. The average millennial student was exposed to 

technology at a young age, so they think and process information differently from 

generations before. As students continue to change, the educational system must adapt to 

fit today’s student. Teaching must incorporate technology and active learning strategies 

to ensure that students are engaged in the content. Educators must shift from a teaching 

centered classroom toward a learner-centered classroom. We want students to develop 

higher order thinking skills by engaging in authentic practice. However, in the traditional 

classroom, instructional minutes are limited. In order to implement more engaging 

activities, the flipped classroom was used in my high school classroom.   

Penn-Trafford High School is a suburban high school located east of Pittsburgh in 

Harrison City, Pennsylvania. It serves several small cities in Penn Township, 

Pennsylvania. The Penn-Trafford High School demographics mirror those of the 

community with 97.13% Caucasian students. The high school is composed of grades 9 

through 12 with 1,360 students and a 98.04% graduation rate. Five percent of students at 

Penn-Trafford are classified as gifted, with 29% of the students in my Advanced 

Placement (AP) chemistry course falling into this category (“School Performance 

Profile,” 2015). Because 29% of my AP students are gifted, many of my students work at 

different paces. Differentiating instruction has been my primary focus for the last year, 

but our entire high school is now beginning to focus on how to best differentiate for our 

students as we begin to explore 21st century learning.  
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The high school recently underwent a $30 million renovation, with a major focus 

on 21st century learning and student collaboration. New computer lab space is available 

for students to use for projects and group work. A video studio was added to the library 

for student projects and enrichment. Collaborative spaces with whiteboard desks are 

available for students and teachers to utilize during class. Due to this renovation and new 

spaces available, the high school administration encouraged teachers to implement 

collaboration activities in the classroom. Collaboration, creativity, and curiosity are now 

a focus of the teacher evaluation rubric. As teachers continue to implement collaboration, 

creativity, and curiosity, we are finding that not only are we implementing 21st century 

strategies, but we are also differentiating the learning for students. 

In order to implement collaboration activities such as inquiries, demonstrations, 

and laboratories, I found that I needed more student interaction time during class. I 

struggled to increase implementation of inquiry activities due to the large amount of 

content that is required in AP chemistry. At the AP level, I am required to teach a set 

curriculum before the students take the AP chemistry exam in May. Because 

incorporating active learning strategies and inquiry activities require more time in class, I 

implemented a new approach for content delivery – the flipped classroom. The flipped 

classroom is a pedagogical model that moves the lecture delivery outside of the 

classroom and focuses on student application during class. In our AP Chemistry course, 

students watch short video lectures at home, and in-class time is devoted to active 

learning and discussions. The flipped classroom has also allowed my students to work at 
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their own pace as they learn new material, providing the differentiation that my students 

need.   

As I have implemented the flipped classroom throughout this school year, the 

primary obstacle has been the engagement of students in the video content. In order for 

the flipped classroom to be successful, students are required to watch a 10 to 15 minute 

video at least 4 out of 5 nights a week. Most nights, students are simply watching a video 

for homework, but one night each week students might also be asked to complete a lab 

report. Many times students will enter my classroom saying that they did not watch the 

video the night before. When students do not watch the video before class, they are not 

prepared for the collaborative problem-solving and hands-on activities, which means they 

fall behind in class. This can produce a snowball effect with student understanding, so it 

is important that students watch the video when it is assigned to prevent falling behind in 

the class. My project focus is to investigate the interactive technology tools that can be 

used to increase student participation and engagement in the content videos. The focus 

question was, how do different interactive instructional tools affect student achievement, 

student engagement, and student attitudes in the flipped chemistry classroom?  

CONCEPTUAL FRAMEWORK 

Teaching students critical thinking and problem solving skills is a major challenge 

for chemical educators (Pienta, 2016). Very few students are able to demonstrate 

proficiency in critical thinking skills when material is presented in a lecture format due to 

passively learning the information (Worrell, 1992). Thus, in order to increase critical 

thinking and problem solving skills, students must engage in active learning which 
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promotes thinking, doing, and problem solving. In the chemistry classroom, active 

learning includes collaboration and inquiry, demonstrations, and laboratories. High 

school science teachers, specifically Advanced Placement (AP) and dual credit teachers, 

are encouraged to increase the use of inquiry in order to improve student learning 

(CollegeBoard, 2014). However, teachers struggle to increase implementation of inquiry 

activities when content coverage already requires a large portion of class time (Tomory & 

Watson, 2015). Because incorporating active learning strategies and inquiry activities 

require more time in class, some educators have started to investigate and implement a 

new approach for content delivery – the flipped classroom. The time gained by removing 

all or some of the lecture portion from class allows for more one-on-one engagement and 

active learning in the classroom (Roehl, Reddy, & Shannon, 2013).  

In the traditional, lecture-based classroom, the teacher presents new information 

for up to two-thirds of the class time before beginning engaging, hands-on activities. The 

flipped classroom is a pedagogical approach in which students receive direct instruction 

outside of class through videos, podcasts, or readings, and the time in class is then freed 

up to design effective, engaging, and enjoyable activities and experiences (Kirch, 2016). 

Unlike the traditional classroom, time in the flipped classroom is restructured to allow 

more engaging and practical applications of the material (Bergmann & Sams, 2012). A 

report by McCammon and Parker (2014) showed that lecture time in a high school 

classroom was reduced from 37.8 minutes to 10.5 minutes per class period when the 

flipped classroom was implemented. In the flipped classroom, the teacher was able to act 
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more as a mentor for students as they continued their learning through hands-on, active 

learning tasks (Brunsell & Horejsi, 2011).  

As the notable flipping pioneers Jon Bergmann and Aaron Sams (2012) point out, 

there is not one specific way to flip the classroom. Rather, the core idea is to simply flip 

the common instructional approach. New content that was once taught in class is now 

accessed at home via podcasts or screencasts, and class becomes “the place to work 

through problems, advance concepts, and engage in collaborative learning” (Tucker, 

2012, p.82). However, it is important to remember that the flipped classroom is not about 

the content videos, but rather the different activities designed for class. Moving direct 

instruction outside of class provides more time in class for inquiry and discovery, 

discussion and problem-solving, collaboration and whole group discussion, and 

individualized and formative assessments (Kirch, 2016).  

Each year, students enter the classroom with a range of abilities, motivations, and 

prior knowledge. Each student has his or her own set of needs, and it is the teacher’s 

responsibility to differentiate instruction in order to meet each student’s needs. The 

flipped classroom is a way to support students in their learning and better differentiate 

instruction and time with them (Kirch, 2016). Lecture tutorials are readily available, so 

review of the material is easy for students. Students are able to view the videos and work 

at their own pace, as well as interact with the videos multiple times if necessary, tailoring 

the learning experience to each student’s individual needs (Eichler & Peeples, 2016). 

Another study has also shown that the flipped classroom is especially beneficial for the 
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lower achieving students. The bottom 33% of students tend to post a higher grade in the 

flipped classroom than in the traditional lecture classroom (Ryan & Reid, 2016).  

The flipped classroom has many other benefits as well. First, the flipped 

classroom is efficient with content delivery. Lecture content is delivered more efficiently 

through a video than in a live lecture. Studies have shown that high school teachers spend 

one-third the time teaching through a video than live in class (McCammon & Parker, 

2014). When utilizing the flipped classroom, teachers are able to double the time that 

students are engaging in active learning and collaboration in the classroom (Brunsell & 

Horejsi, 2013a). Instructors who need more time in class to complete laboratory 

assignments, inquiry activities, and review and reinforce challenging concepts can utilize 

the flipped classroom to alleviate time constraints (Tomory & Watson, 2015). 

The flipped classroom also improves the lives of both the teacher and the student. 

Creating video content allows teachers to disseminate the material once rather than 

repeating it class after class. A survey found that nearly 90% of teachers who tried 

flipping reported improved job satisfaction (Brunsell & Horejsi, 2013b). The flipped 

classroom also strengthens relationships among students and teachers. Teacher-student 

interactions increase in the flipped classroom, so the teacher can build trust with the 

students. Students also see the time and effort put in by the teacher, which can increase 

student investment in the classroom (McCammon & Parker, 2016). Because the roles in 

the flipped classroom are switched, class time is opened up for student collaboration with 

activities that require analysis, evaluation, and creation (Kirch, 2016).  
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In a high level course such as AP chemistry, content knowledge is of utmost 

importance, but students must practice before mastering the material. Although some 

studies, such as the one completed by Hotle and Garrow (2016), have shown no 

difference in exam scores, others have shown major differences between the traditional 

classroom and the flipped classroom. In a study examining the effects of flipping an AP 

Chemistry classroom, it was observed that students performed higher on unit assessments 

than in the traditional classroom. Overall, the flipped model allows a blended and self-

paced classroom, more aligned to how today’s student learns (Schultz, Duffield, 

Rasmussen, & Wageman, 2014).  

Technology allows teachers a variety of ways to personalize the learning within 

the flipped classroom (Khan, 2012). Using his own method, McCammon introduced low 

technology options for creating lecture content when flipping the classroom. Teachers 

can create one-take videos with a smart phone or tablet by recording themselves 

presenting material already written on a whiteboard (Brunsell & Horejsi, 2013b). Another 

low technology option is the creation of paper slide videos by either teachers or students. 

A paper slide video is similar to a one-take video, except instead of using a whiteboard, 

teachers slide paper in and out of the frame as they present information (Brunsell & 

Horejsi, 2013c). More complicated technology options are also readily available for 

teachers. Podcasting and screencasting allows teachers to create more tailored learning 

experiences for students. Podcasts are audio recordings that can be utilized to provide 

hints or step-by-step solutions for students. Podcasts can be created using editing 

software such as Vocaroo or Audacity. The audio file can then be shared or uploaded for 
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student access (Smith & Mader, 2015a). Screencasts take podcasts to the next level. 

Screencasts are video recordings of a computer screen that includes audio. Software such 

as EduCreations, Screencast-O-Matic, or Camtasia allows the teacher to partner voice 

with a whiteboard or computer screen. This option helps both the auditory and visual 

learners in the flipped classroom (Luongo, 2015). 

Although the results of the flipped classroom are generally positive, teachers 

struggle to engage students in the content videos. Whether students do not have internet 

or computer access or students simply do not watch the videos, some students do not 

watch the video. Teachers become frustrated when students do not read the book or 

watch the videos before class (Pienta, 2016). The students who do not watch the videos 

are not prepared for collaborative problem solving and hands-on activities, which results 

in frustration among the more prepared students (Brunsell & Horejsi, 2013a). Crystal 

Kirch, a teacher in California, was not satisfied with the level of accountability for her 

students actually watching the video, so she developed the Watch, Summarize, Question 

(WSQ) form. The WSQ form requires students to watch the video, summarize what they 

have learned, and ask a confusion, discussion, or example question about the content. The 

WSQ form is one way to hold students accountable for completing homework before 

class (Kirch, 2016). Hartman, Dahm and Nelson (2015) also recommend strategies for 

encouraging homework completion. Teacher should present new information in small 

amounts with frequent clicker questions to encourage reflection upon material. After 

learning new content, it is important to provide self-quizzing for students to encourage 

recall of material.   
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As technology continues to weave itself into the classroom, many teachers find 

themselves using online formative assessment tools such as Poll Everywhere, Kahoot, 

Socrative, NearPod, and Plickers to engage students with the material (Smith & Mader, 

2015b). Additional technology tools are available to reinforce and assess student 

learning. In the flipped classroom, where videos are the basis for content delivery, student 

participation is the key. According to Smith and Mader (2015a), one possible solution is 

EdPuzzle, a free technology tool that allows a teacher to add questions and discussion 

prompts to a video. Students must answer the question before the video continues. 

EdPuzzle provides the teacher with data about participation, time spent on the video, and 

results of the questions. EdPuzzle is one of many online tools available to encourage or 

require students to watch and analyze the content video. The main focus of flipped 

classroom research must now revolve around which of the online tools is most effective 

in delivering online content videos.  

METHODOLOGY 

 The purpose of this study was to examine the effects of enhancing video lectures 

with interactive technology on student achievement, engagement, and motivation. This 

study was conducted over an 8-week period in 2 sections of Advanced Placement (AP) 

Chemistry with a total of 28 students. Eight students were male and 20 students were 

female. Two students were seniors and the remaining 26 students were juniors. The AP 

Chemistry students met for 82 minutes each day. Each classroom at Penn-Trafford High 

School was equipped with 30 Google Chromebooks, so students were able to utilize the 

school’s server and network. The research methodology for this project received an 
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exemption from Montana State University’s Institutional Review Board and compliance 

for working with human subjects was maintained (Appendix A).  

Comparison 

The AP Chemistry courses at Penn-Trafford High School were already being 

taught using the flipped classroom method where instruction was delivered to students 

via teacher-created YouTube videos outside of class. After watching the videos, students 

completed the Watch, Summarize, Question (WSQ) form (Appendix B). Students were 

expected to come to class having watched the video, having completed the WSQ form, 

and having taken notes. An informal question and answer session was conducted at the 

beginning of each class to review any questions or misconceptions that arose during the 

video. The remaining class time focused on applying concepts through hands-on 

assignments, practice problems, and laboratory activities. 

Treatment 

Because the AP Chemistry students were already exposed to the flipped 

classroom, the treatment phases focused on utilizing two different interactive platforms 

within the flipped environment. PlayPosit and EdPuzzle are two interactive, web-based 

platforms that contain interactive elements that an instructor can add to a video to 

enhance student learning. The two weeks prior to when the treatment began, a 

comparison phase was implemented for the gases unit. The comparison group consisted 

of all AP Chemistry students watching videos via YouTube on gases. Students watched 

the videos and then completed a WSQ form. There were two different treatment phases 
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of this project, one with the use of PlayPosit, and one with the use of EdPuzzle. All AP 

Chemistry students received each treatment (Table 1).  

Table 1 

Treatment Phases  

 Students 

Involved 

Video Method Content 

Covered 

Length of 

Time 

Comparison All students YouTube Gases Two weeks 

Treatment 1 All students PlayPosit Kinetics Three weeks 

Treatment 2 All students EdPuzzle Equilibrium Three weeks 

Note. (N=28). 

The first treatment lasted three weeks and covered kinetics. The kinetics content 

was new to every student and included reaction rates, rate laws, and rate of appearance 

and disappearance. During this phase, students watched the teacher-created lecture videos 

through PlayPosit, an interactive platform that presents students with teacher-created 

questions during the videos, provides analytics for the teacher, and monitors student 

participation. These features provided necessary feedback for the student and the teacher, 

allowing misconceptions to be addressed and difficult material to be retaught. The 

teacher was able to see how long students spent on the video, as well as how well they 

performed on the questions. Students still completed the WSQ form after watching each 

video, and class time still focused on the application of concepts.  

 The second treatment lasted three weeks and covered general equilibrium. 

Equilibrium was also new to every student and covered equilibrium expressions, 

equilibrium constants, and Le Chatelier’s principle. During this phase, students watched 

the content videos through EdPuzzle, another interactive platform that presents students 

with teacher-created questions during the videos. The embedded questions provided 

feedback for the student during the video, allowing them to rewind and re-watch 
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important sections of the video if they were not able to successfully answer the questions. 

EdPuzzle also allowed students to fast forward through content. Like PlayPosit, EdPuzzle 

provided analytics for each student like how many times they watched a section of the 

video and how long it took them to watch the entire video. Students still completed the 

WSQ form after watching the video, and class time still focused on the application of 

concepts.  

 Before treatment began, students were given the Interactive Video Tools Survey 

via Google Forms to establish the baseline of students’ attitudes and engagement with the 

YouTube videos and WSQ forms (Appendix C). The Interactive Video Tools Survey 

included Likert-type statements about content delivery, participation, student 

preparedness, and WSQ forms with the choice to respond strongly disagree, disagree, 

neutral, agree, strongly agree. The Interactive Video Tools survey was administered 

again after each treatment phase, with Treatment 1 specific to PlayPosit and Treatment 2 

specific to EdPuzzle. The results of the surveys were analyzed using a Wilcoxon Signed 

Rank test to determine if the median responses changed significantly during the treatment 

periods. Data was represented visually in bar graphs. The results of the Interactive Video 

Tools Survey were also analyzed qualitatively to determine trends in engagement and 

participation.  

 Student achievement was evaluated through the use of pre and posttests. During 

the comparison unit, the Gases Assessment was administered as a pretest (Appendix D). 

Students then watched the content videos via YouTube with no additional technology 

support, and the Gases Assessment was again given as a posttest. This two-week unit 
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established a baseline to be used as a comparison during both treatment phases. The 

Kinetics Assessment was given before and after Treatment 1 with PlayPosit, and the 

Equilibrium Assessment was given before and after Treatment 2 with EdPuzzle 

(Appendices E and F). These tests consisted of multiple-choice questions specific to the 

content covered. The results of each set of tests were represented using box and whisker 

plots to determine medians and ranges. Each set of the pre and post-test scores were 

analyzed for normalized gains. According to Hake (1998), a normalized gain less than 0.3 

is a low gain, between 0.3 and 0.7 is considered a medium gain, and above 0.7 is a high 

gain. The normalized gains for the Gases Assessment were also compared to the 

normalized gains for each treatment phase to determine any trends in student 

achievement. Finally, the normalized gains for each treatment phase were compared to 

each other to compare the effectiveness. A randomization test was also used to determine 

if the median post-test scores were significantly different to the comparison phase. 

 A Daily Observation Report was logged at the end of each day by the teacher 

during the comparison phase and then again during each treatment phase (Appendix G). 

Each report documents student engagement during the videos, engagement in class, and 

completion of WSQ forms. Observations were also made based on the questions students 

asked during class, as well as their participation in class activities. The results of the 

Daily Observation Report were qualitatively analyzed for trends during each treatment 

phase.  

 Additional qualitative evidence was collected through the Student Interview 

Questions after each treatment phase, with the questions specific to each treatment 
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(Appendix H). Ten questions were asked to seven random students after each treatment 

phase. The interview results were analyzed for any trends in student engagement and 

participation during each treatment, as well as student attitudes toward the interactive 

tools. At the conclusion of the treatment period, students were asked to complete the 

Student Preference Survey (Appendix I). This survey asked students just one question 

about their preference for watching the videos. The data from all of these instruments 

were used to answer my focus question (Table 2).  

Table 2 

Data Triangulation Matrix 

Focus Question Data Source 1 Data Source 2 Data Source 3 

How do different instructional tools 

affect student achievement in the flipped 

chemistry classroom? 

Pre-test and 

post-test 

scores 

WSQ Forms 

Daily 

Observation 

Report 

How do different instructional tools 

affect student engagement in the flipped 

chemistry classroom? 

Video Tools 

Survey 

Student 

Interviews 

Daily 

Observation 

Report 

How do different instructional tools 

affect student attitude in the flipped 

chemistry classroom? 

Video Tools 

Survey 

Student 

Interviews 

Student 

Preference 

Survey 

 

DATA AND ANALYSIS 

Student Achievement 

The results of the Kinetics Assessment for Treatment 1 using PlayPosit showed a 

mean normalized gain of 0.57 from pre-test to post-test (N=28). The results of the 

Equilibrium Assessment after Treatment 2 using EdPuzzle showed a mean normalized 

gain of 0.68. Treatment 2 showed the highest average normalized gain, but both 

Treatment 1 and Treatment 2 had higher average normalized gains than the Comparison 

Unit (Table 3).  
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Table 3 

Average Normalized Gains for Each Phase 

Phase Video Method Normalized Gain 

Comparison Unit YouTube 0.45 

Treatment 1 PlayPosit 0.57 

Treatment 2 EdPuzzle 0.68 

Note. According to Hake (1998), a normalized gain less than 0.3 is a low gain, between 

0.3 and 0.7 is a medium gain, and above 0.7 is a high gain.  

 

Ninety-six percent of students had a medium or high gain from the pre-test to the 

post-test during Treatment 2 compared to the 82% of students in Treatment 1 (Figure 1). 

When asked about using EdPuzzle in class, one student stated, “EdPuzzle is a good site 

that helps me learn the material as the video pauses and questions appear. They keep my 

learning on track and help me review the material when it comes time for the test.” 

Similar statements were made regarding PlayPosit. One student stated, “The questions in 

PlayPosit make me pause and think about what I’m learning instead of just watching the 

video passively.” 

 
Figure 1. Normalized gains for each phase, (N=28). 
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 There was an overall increase in scores during every phase of the research. The 

median score for the Comparison Unit increased from 50% to 75% (Figure 2). After 

Treatment 1 with PlayPosit, the median score on the Kinetics Assessment increased from 

30% to 70%. Many of the lower scores were increased, increasing the median, but the 

distribution of scores remained similar. After Treatment 2 with EdPuzzle, the median 

score on the Equilibrium Assessment increased from 27% to 77%. The median scores and 

score distributions were similar for both Treatment 1 and Treatment 2. 

Figure 2. Boxplots showing score distribution of the Comparison Gases assessment, 

Treatment 1 Kinetics Assessment, and Treatment 2 Equilibrium Assessment, (N=28).  

 

 The median post-test scores were not significantly different between the 

Comparison Unit and either Treatment 1 or Treatment 2 as shown from the 

randomization test. The calculated p-value was compared to an alpha level of 0.05 to 

determine if the result was significant (Table 4).  
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Table 4 

Randomization Test p-values Comparing Median Post-Test Scores 

Hypothesis p-value Significant Result? 

No difference between median scores of the 

Comparison Unit versus Treatment 1 
0.3482 No 

No difference between median post-test scores of the 

Comparison Unit versus Treatment 2 
0.8104 No 

No difference between median post-test scores of 

Treatment 1 versus Treatment 2 
0.2562 No 

 

Student Engagement 

The Interactive Video Tools Survey measured student attitudes and engagement 

for PlayPosit and EdPuzzle compared to the YouTube Comparison unit. The results were 

analyzed using the Wilcoxon Signed Rank test. The calculated p-value was compared to 

an alpha level of 0.05 to determine if the result was statistically significant. The responses 

after Treatment 1 with PlayPosit were measured against the Comparison Unit (Table 5). 

The responses after Treatment 2 with EdPuzzle were also measured against the 

Comparison Unit (Table 6). All four questions on the survey showed significant results 

when students compared EdPuzzle to YouTube, but the survey only showed significant 

results for two of the survey questions when students compared PlayPosit to YouTube. 

Table 5 

Wilcoxon Signed Rank Test p-values for the Comparison Unit Versus Treatment 1 From 

the Interactive Video Tools Survey 

Question p-value  Significant result? 

Watching a video is an effective way to learn new 

material 
0.1385 No 

Felt more prepared for class after watching the 

videos 
0.1151 No 

Enhanced my learning of chemistry through videos 0.0005903 Yes 

Felt more engaged during class after watching videos 1.054x10-5 Yes 

 Note. (N=28). 
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Table 6 

Wilcoxon Signed Rank Test p-values for the Comparison Unit Versus Treatment 2 From 

the Interactive Video Tools Survey 

Question p-value  Significant result? 

Watching a video is an effective way to learn new 

material 
0.01604 Yes 

Felt more prepared for class after watching the videos 0.04811 Yes 

Enhanced my learning of chemistry through videos 3.48x10-5 Yes 

Felt more engaged during class after watching videos 5.09x10-9 Yes 

Note. (N=28). 

 

Students felt that watching videos was an effective way to learn chemistry when 

comparing YouTube to EdPuzzle (p=0.016), but not when comparing YouTube to 

PlayPosit (p=0.14). When using only YouTube during the Comparison Unit, 52% of 

students agreed or strongly agreed that videos were an effective way to learn chemistry 

in the classroom (Figure 3). After Treatment 2 using EdPuzzle, 89% either agreed or 

strongly agreed with the statement. When asked about their confidence with chemistry 

after watching the videos using PlayPosit during Treatment 1, one student stated, “The 

videos give me a basis for when I come into class, which I like. Although for some of the 

conceptual information, it can be hard for me to learn from a video.” When asked the 

same question about EdPuzzle after Treatment 2, another student said, “The videos give 

me the background information I need to make the examples in class easier. I like that I 

can rewind to re-learn material as needed and review the questions.” 
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Figure 3. Interactive Video Tools Survey question: “I feel that watching a video is an 

effective way to learn new material,” (N=28).  

 

 Students felt more prepared for class after watching videos with EdPuzzle 

compared to YouTube (p=0.048), but not with PlayPosit (p=0.12). Before any treatment, 

70% of students either agreed or strongly agreed that they felt prepared for class after 

watching the videos via YouTube (Figure 4). After Treatment 1 using PlayPosit, the 

percentage of students agreeing or strongly agreeing increased to 78%. After Treatment 2 

using EdPuzzle, the number of students increased even more to 93%. There was no 

significant difference in student perception of their preparation after Treatment 1, but 

Treatment 2 showed a significant difference (p=0.048) when measured against the 

Comparison Unit.  
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Figure 4. Interactive Video Tools Survey question: “I felt more prepared for class after 

watching the videos,” (N=28). 

 

After using both PlayPosit (p=0.00059) and EdPuzzle (p=3.5x10-5), students felt 

more engaged when compared to YouTube. When asked if they felt more engaged during 

class after watching the video, students answering agree or strongly agree increased from 

11% to 70% after using PlayPost during Treatment 1 and 11% to 93% after using 

EdPuzzle during Treatment 2 (Figure 5). Students responded with statements such as, 

“The questions helped me focus and review my notes which made me more attentive 

during class.”  
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Figure 5. Interactive Video Tools Survey question: “I feel more engaged during class 

after watching the videos,” (N=28). 

 

 While utilizing different interactive technologies, students responded that they felt 

more engaged, and the observation data agreed with survey data. Observations were 

made during each class period to determine if students were on task and engaged. On 

average, 85% of students remained on task during the Comparison Unit (Table 7). 

However, when utilizing PlayPosit during Treatment 1, engagement increased to 88%. 

Treatment 2 with EdPuzzle showed even higher engagement with 94%. 

During the treatment periods, students were more engaged during class as well as 

more engaged during the videos. When using only YouTube during the Comparison Unit, 

74% of students watched the video and completed the WSQ form. After Treatment 1 

using PlayPosit, the percentage of students watching the videos increased to 90%, and 

after Treatment 2 with EdPuzzle, it increased to 91%. When asked about their 

engagement during the video and during class, a student said, “The questions kept me 
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engaged in the video when I would normally have gotten bored, and then I was able to 

focus more in class because I had the background information needed.” 

 

Table 7 

Daily Observation Report  

 Watched 

the videos 

Completed 

the WSQ 

form 

Asked a 

confusion 

question 

on WSQ 

Asked a 

discussion 

question 

on WSQ 

Asked an 

example 

question 

on WSQ 

Remained 

on task 

during 

class 

Comparison 20.75 21 78.9% 17.4% 3.8% 23.75 

Treatment 1 25.17 23 85.5% 10.9% 3.6% 24.5 

Treatment 2 25.50 23.25 75.5% 8.17% 16.3% 26.25 

Note. The table shows the average number of students or percentage of students 

completing an activity, (N=28).  

 

Student Attitude 

After both treatments, students responded to the Student Preference Survey with 

their preference of video tool. Seventy-one percent of students preferred EdPuzzle for 

watching the content videos. When asked why they preferred EdPuzzle, one student 

stated, “I like the ability to fast forward, and I feel like it is more up to date.” Another 

student said, “It is the easiest to navigate while still keeping me interested. I just want to 

wander when I’m on YouTube.” 

INTERPRETATION AND CONCLUSION 

Student Achievement  

The first research question revolved around student achievement on post-tests 

after utilizing YouTube, PlayPosit, and EdPuzzle. The results showed an overall positive 

shift in student post-test scores from the Comparison Unit to Treatment 2 but not 

Treatment 1. The median post-test score during the Comparison Unit using YouTube was 

75%. After Treatment 1, the median score was only 70%, but after Treatment 2 with 
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EdPuzzle, the median score was 77%. Median scores increased 40% from pre-test to 

post-test during Treatment 1 and 50% after Treatment 2, but the median scores were not 

statistically significantly different from the Comparison Unit. This is somewhat 

surprising because it would be expected that with more active participation in the videos, 

students would perform at a higher level on the exams.  

Although the median post-test scores were not significantly different, the average 

normalized gains from pre-test to post-test signify an increase in scores after the use of 

YouTube, PlayPosit, and EdPuzzle in the classroom. The Comparison Unit with 

YouTube showed the smallest gain, with EdPuzzle showing the highest gain. These 

differences in normalized gains during both treatments could be a result of the material 

becoming more difficult. The content covered during the Comparison Unit is typically a 

unit that is a review of a first-year chemistry course. The median pre-test scores were 

significantly higher during the Comparison Unit when compared to both treatments. The 

median pre-test score for the Comparison Unit was 50% compared to 30% for Treatment 

1 and 27% for Treatment 2. Because many students were already familiar with gases as 

seen from the 50% median pre-test score, the students did not have as much room to 

grow on the post-test resulting in a smaller normalized gain.  

Both treatments covered new content. Treatment 1 covered kinetics and 

Treatment 2 covered equilibrium, which are both new topics to all students during AP 

Chemistry. Learning new content during both treatments could explain why the median 

pre-test scores were so much lower and the average normalized gains were higher. 

Perhaps if all of the material were new, the difference in test scores would have been 
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significant. Because the median post-test scores were not significantly different, the 

different interactive instructional tools did not affect student achievement. However, 

based on normalized gains, EdPuzzle was the most effective tool regarding student 

achievement in the flipped classroom. 

Student Engagement 

The Interactive Video Tools Survey assisted in answering the second focus 

question about student engagement in the flipped classroom. The results of the survey 

revealed that after both treatments students felt more engaged during the videos and class. 

Based on student responses during interviews, the embedded teacher-generated questions 

in both PlayPosit and EdPuzzle required students to remain focused rather than just 

passively taking notes. The questions were randomly placed in the video, and students 

were required to answer the questions before moving on in the video. When students 

answered questions during the video, they were able more likely to participate in class. 

This increase in participation was most likely due to the confidence gained from the 

videos. When students answered a question incorrectly, they received feedback and were 

able to replay any specific section of the video. The students who replayed parts of the 

video remained on task for the entire duration of class.   

Students also had the opportunity to ask questions at the conclusion of the video, 

which were the springboard for discussion at the beginning of each class. The increase in 

both student generated and teacher generated questions resulted in more engagement and 

participation from the students. If students asked Confusion questions on the WSQ form, 

I would make them part of the Do Now Exercises at the beginning of class. Students 
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would then answer the questions and discuss them as groups. I would also pose some of 

the Discussion and Example questions to students and ask the to discuss as a class. When 

students recognized their question being asked, they immediately took more interest and 

were more likely to add to the discussion. During these brief class discussions, students 

were also answering their peers’ questions, which increased collaboration.  

The embedded questions in both PlayPosit and EdPuzzle had a positive impact on 

student engagement in the flipped classroom, but EdPuzzle also helped students feel 

more prepared for class after watching the videos, making it the more effective platform 

for student engagement.  

Student Attitude 

 In response to the focus question about student attitude in the flipped classroom, it 

was found that students preferred EdPuzzle to both PlayPosit and YouTube. Both 

PlayPosit and EdPuzzle enhanced the student learning through the embedded questions, 

but after using EdPuzzle, students responded that videos were an effective way to learn 

chemistry. Students seemed to prefer EdPuzzle to PlayPosit because in EdPuzzle they 

had the ability to rewind and fast-forward, as well as receive feedback after answering 

each question. During the videos, students wanted to fast forward if they already 

understood the material, but PlayPosit did not allow skipping during the video.  

Both EdPuzzle and PlayPosit were preferred over YouTube. This is most likely 

because both EdPuzzle and PlayPosit integrated teacher-generated questions throughout 

the videos. The questions required students to take an active role in their learning. 

Students commented about the questions requiring more critical thinking, which 
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increased their engagement in the videos. In conclusion, both EdPuzzle and PlayPosit 

enhanced student learning when compared to YouTube, but EdPuzzle was the more 

effective platform that most students preferred.  

VALUE 

 At the end of this project, I found that using EdPuzzle in the flipped classroom 

was the most effective interactive technology for the flipped classroom. Although it did 

not significantly change student test scores, EdPuzzle increased student engagement both 

during videos and during class, as well as provided students the opportunity to rewind 

and fast forward, which they greatly desired. EdPuzzle also allowed me to monitor 

student progress for each video. I could see which the questions that students missed, as 

well as how many times they watched each section of the video. EdPuzzle inspired me to 

reflect on each lesson and how to improve. 

Reflection has been one of the most essential skills throughout this process, and 

reflection has helped me develop, grow, and change as an educator. As I worked through 

this project, I was able to reflect on my teaching and my students’ progress. I wrote down 

what worked, what did not, and key comments from students. As students used both 

PlayPosit and EdPuzzle, I listened to their feedback and was more responsive to the 

individual needs of each student. Students wanted more opportunities to ask questions, so 

I was sure to add more question and answer time at the beginning of each class. Students 

wanted more feedback on the embedded questions, so I added more explanations to each 

question as well as more student feedback throughout the entire class. This process 

reminded me how reflection and feedback should play a key role in every classroom.  
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 As I worked through this project, other teachers in my school were also affected. 

Teachers became interested in the flipped classroom and how technology could be 

implemented in the classroom, and they began asking questions. Many teachers have now 

begun to explore the flipped classroom and utilize it in their own classes. Teachers have 

started to implement more video or technology based lessons. Whenever teachers have 

questions, they come to me, and we work together to find a solution. This has allowed me 

to become a technology mentor for other teachers in my building and grow my own skills 

as both a coach and educator.  

 In terms of the results of this project, there are definitely future implications of 

my work. Next year I will utilize both PlayPosit and EdPuzzle again, but instead of each 

technology only lasting for one unit, I want to use each over multiple units. I also will be 

sure to use them as I am teaching all new material. This will allow me to better compare 

the test scores to see if there were significant differences. If the material is completely 

new to students when using YouTube, PlayPosit, and EdPuzzle, I can make better 

comparisons regarding test scores. When using EdPuzzle and PlayPosit again next year, I 

need to determine the best way to encourage students to watch the videos. Most of my 

frustration during this project came from the same three students not watching the videos. 

These students then struggled through the concepts and did not perform well on quizzes 

and tests. Perhaps I will need to assign points randomly for video participation. Either 

way, interactive platforms will continue to be used in my classroom to increase student 

engagement and encourage a more active learning approach within the flipped classroom.  
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What is your preference?
Please answer the questions below about your preference on the videos! 

* Required

1. Email address *

2. What is your preference for watching the videos? *

Mark only one oval.

 YouTube

 PlayPosit

 EdPuzzle

3. Why do you like that option the most? (Regarding the question above) *

 

 

 

 

 


