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Abstract

The purpose of this study was to determine if there is a statistically significant difference in knowledge retention of exercise education for children taught by traditional instruction compared to children taught through puppetry. Participants were approximately 20 elementary school children. This study utilized a quasi-experimental design with an experimental group (puppets) and control group (traditional instruction). The dependent variable was knowledge of exercise retention. The independent variable was use of puppetry in teaching. Data were collected at two points: (a) baseline (prior to the educational session) and (b) immediately following the educational session.
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Introduction

Childhood obesity is a growing epidemic, which has more than doubled in children and quadrupled in adolescents in the past 30 years (Childhood Obesity Facts, 2014). According to the Centers for Disease Control (CDC), in 2012 more than one-third of children and adolescents in the United States were obese or overweight (Childhood Obesity Facts).  Childhood obesity has physiological and psychological effects, which can be immediate and/or long-term. Childhood obesity can lead to social discrimination, lowered academic performance, and major health issues that can compound over time if the child does not take preventative care measures (Childhood Obesity Facts). 
Children and adolescents with obesity are more likely to be obese as adults (Childhood Obesity Facts, 2014).  This puts them even more at risk for adult health problems such as heart disease, cancer, and osteoarthritis (Childhood Obesity Facts). Childhood obesity may also lead to a disturbance in the body’s structure and development of bones and joints, which can lead to pain and deformities within the body. Running and jumping are movements that may cause pain for children who are obese. In addition, continuous abnormal joint movements from lower extremity deformations such as “knock-knees” in conjunction with an increased body weight may lead to the premature development of arthritis. Children with obesity are more prone to experience sprains and broken bones than their normal-weight counterparts (Pomerantz, Timm, & Gittelman, 2010). When a child who is significantly overweight experiences a leg injury, his or her experiences are usually more traumatic than other children and often require surgical interventions (Pomerantz, et al.). 
While childhood obesity can have an effect on the physical aspects of the individual, it can have an emotional effect as well. The most well-known and widely-studied of these emotional constructs include self-efficacy and self-esteem. Self-efficacy refers to an individual’s belief in his or her ability to perform a task (Bandura, 1977) while self-esteem is the overall opinion people have about themselves (Adult Health, 2014). Strauss (2000) reported that there were significantly lower levels of self-esteem in a diverse group of adolescents with obesity aged 13 to 14 than their normal weight counterparts. Because of low self-esteem, children feel shame about their bodies, and have a lack of self-confidence (Hassink, 2006)  which positively correlates to higher rates of sadness, loneliness, and nervousness, thus increasing chances of engagement in high-risk behaviors such as smoking or consuming alcohol (Strauss, 2000). Childhood obesity is an epidemic that needs continued attention.  One widely-recognized response has been the promotion of exercise to combat obesity, and schools have a role to play by teaching children the benefits of exercise.
Puppets are a popular form of entertainment for children, and in recent decades, puppets have been used to educate children. However, little evidence exists about the efficacy of using puppets as teaching tools. Skinner (2007) evaluated an education program on HIV infection using puppetry and street theater. The researcher evaluated how the educational message was presented to the audience and how to make it more effective (i.e. time of presentation and target audience). However, the researcher did not evaluate effectiveness of the use of puppets or compare their effectiveness to traditional educational methods (Skinner).  Ahlcrona (2012) used puppets as a communication tool between teachers and their preschool students. The teachers were instructed to use puppets to help the children express themselves with different activities. The purpose of the study was to allow the children to associate themselves through the puppets in hopes to better learning and communication in a class setting (Ahlcrona, 2012). 
Puppets have long been a part of human history and are still used frequently today. They can appeal to both young people and adults and can be valuable information-delivery tools because of their representation of different customs and traditions (Greensmith, 2015). While researchers have not studied the use of puppets extensively in educational settings, the wide appeal of puppets to children across cultures for centuries suggests that they could be an effective way to teach important educational outcomes. 
Statement of the Problem and Purpose
       It is important to encourage children to exercise due to the ever-increasing cases of childhood obesity, however children may be averse to exercise education delivered using traditional classroom techniques. Puppets have been used for centuries to entertain children, and in recent decades, puppets have been used to educate children. However, little evidence exists about the efficacy of using puppets as teaching tools. Thus, the purpose of this study was to determine if there was a statistically significant difference in knowledge retention of exercise education for children taught by traditional instruction compared to children taught through puppetry. 
Research Hypotheses
1. There will be statistically significant differences in change in knowledge of exercise between children taught with traditional instruction and children taught through the use of puppetry.
2. There will be statistically significant improvements in knowledge of exercise through the use of traditional instruction.
3. There will be statistically significant changes in knowledge of exercise through the use of puppetry in instruction.

Delimitations
	Intact second grade classes were used for data collection. The lack of randomization in cluster sampling could limit the generalizability of results of the study.  Additionally, the planned sample sizes (25 participants per sample) would have yielded moderate statistical power. Using only one school limited the total number of participants and caused the study to rely heavily on the schedule of the teachers. 
Methods

Sample
Cluster sampling was used at an elementary school in eastern North Carolina. Although originally planned as a two-sample quasi-experiment, the researcher was able to obtain data only from the experimental group. The final sample included 13 elementary school children aged seven to nine years old. Only children fluent in English were included in the study, although a Spanish language version of the consent form was made available.  Consent was obtained from participants’ parents/guardians prior to the start of data collection. 
Instrumentation
A brief paper-and-pencil assessment instrument was developed for use in this study (see Appendix A). The instrument assessed participants’ knowledge of exercise and was written using language appropriate to second grade students. The second grade students took the test themselves, in their classroom, with help from their teacher.  Items on the instrument corresponded closely with the information contained in the educational sessions. Examples of content include benefits of physical activity, proper breathing during exercise, and stamina.


Data Collection
	Data collection was planned originally to occur at three points: (a) baseline (prior to the educational session), (b) immediately following the educational session, and (c) two weeks following the educational session. This study was proposed as a quasi-experimental design with an experimental group (puppets) and control group (traditional instruction). 
	There were several unplanned events that limited data collection. The researcher relied on school personnel to obtain consent from the participants’ parents. Although two weeks were planned to obtain consent from the parents, only 13 of 25 consent forms were returned from the experimental group and 5 out of 25 were returned from the control group by the start of data collection. Additional delays at the research site postponed data collection substantially. Time restrictions and further delays at the research site permitted only a single day of data collection.  During the data collection for the control group, numerous school-related unanticipated interruptions occurred, inhibiting the completion of data collection. Usable data were collected only from 13 participants in the experimental group.   
Variables
The dependent variable was knowledge of exercise retention. The independent variables were (a) use of puppetry in teaching and (b) use of traditional instruction. 
Statistical Analysis
Data were analyzed using one-sample t-test to determine (a) if there were significant changes from pre-test to post-test within the experimental group.  
Results
	Because of the problems that occurred during data collection, the first two hypotheses remain unaddressed. However, sufficient data were collected to respond to the third hypothesis:
There will be statistically significant changes in knowledge of exercise through the use of puppetry in instruction. 
	Statistical analysis supported hypothesis three. A one-sample t-test was conducted to compare pre-test scores and post-test scores of the experimental group. Findings indicate a statistically significant difference between pre- and post- test performance (t = 14.162, DF = 12, p = .0001).
Conclusions

	There is little current research into the efficacy of puppetry as a teaching method, but their sustained appeal to children across time and cultures suggests that puppets may have a place in the classroom. Therefore, this study was undertaken to examine whether puppets might be effective as teachers, specifically teachers of the importance of exercise.
	The importance of exercise education can be demonstrated through the examination of obesity statistics.  For instance, in 1963, only 4.2% of children aged 6-11 were overweight or obese. By 2008, 19.6% of children were overweight or obese (Ogden, 2010). Childhood obesity is a growing epidemic. If left unaddressed, childhood obesity can result in morbid obesity in adults (Ogden). 
	A series of unfortunate delays and interruptions at the data collection site undermined the internal validity of this study. No usable data were obtained from participants in the control group.  Delays from the research setting inhibited multiple day data collection, so data could only be collected on a single day. On the day of data collection, the primary teacher for the control group was absent, and the substitute teacher was not informed about the study or trained in data collection procedures.  Despite numerous attempts, the researcher was unable to schedule another day of data collection with the school administration.
	The statistically significant improvement in scores of the members of the experimental group suggest that puppetry may have been effective in teaching children about exercise, but these findings have to be viewed with caution. The lack of a control group inhibits the internal validity of the study and the conclusions that can be drawn. For instance, while it may be that the puppets were effective, changes from pre- to post-test could be a reflection of the children having a better understanding of the questions the second time they took the test, or they could have simply been better at taking the test with a little practice. 
	While the findings are encouraging to a degree, any effects of puppetry in exercise education remain unknown until a similar study can be conducted that includes both an experimental and control group.  In hindsight, the researcher could have better-anticipated delays or miscommunications from the school and created alternatives to aid in the completion of the study. By reaching out to schools earlier, the researcher could have allowed more time for parental consent forms to be signed or more days for data collection to take place. The study could have used a wider range of ages to include more grades and classes in the collection (i.e., 3rd grade). Also, the researcher could have contacted more schools to use in the study. Despite the difficulties encountered in data collection, the study lays the groundwork for additional research into the use of puppets as educational tools. 
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Appendix A: Knowledge Questionnaire

EXERCISE KNOWLEDGE QUESTIONNAIRE
1. What is STAMINA?
a. Running at recess
b. How long you can do an activity
c. Swimming during the summer
d. Stretching

2. What should you do BEFORE and AFTER exercise to prevent an injury?
a. Breathe
b. Build stamina
c. Stretch
d. Run

3. How should you breathe while exercising?
a. In through the mouth, out through the mouth
b.  In through the mouth, out through the nose
c.  In through the nose, out through the mouth
d.  In through the nose, out through the nose

4. What is one thing you can do to stretch?
a. Touch your toes with your knees straight
b. Play Tug-o-war
c. Go running
d. Climb a tree

5. How many minutes should you exercise every day?
a. 15 minutes
b. 30 minutes
c. 45 minutes
d. 60 minutes

6. How many days a week should you exercise?
a. Some days
b. Most days
c. Every day
d. Never

7. What are the three benefits of exercise?
________________________________
________________________________ 
________________________________

8. How much did you like the video?
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Appendix C: Exercise Script

Characters: Cheryl (Teresa)
	         Abigail (Shayna)
Setting: School Gym
Cheryl and Abigail enter scene. Cheryl looks upset.

A: What’s wrong, Cheryl?

C: Oh, I don’t know. The PE teacher was talking about our fitness test today and I’m getting kinda scared. 

A: Why?

C: I don’t think I’ll be able to pass it! The test is only four weeks away! What should I do?!? 

A: Calm down, Cheryl. What do you have to do to pass the fitness test?

C: The teacher, well, he said...I think this is crazy, but he said I have to run a WHOLE mile in TEN MINUTES! How can I ever do that?!?

A: It’s okay Cheryl, I’ll help you. My mom runs in the park every weekend and I go run with her. It is a lot of fun! How fast can you run a mile now?

C: RUN A MILE?!? ARE YOU CRAZY?!? I’m happy when I can run half a mile. I usually end up walking the rest about halfway through. I am so going to fail this test!

A: Its okay Cheryl. We can work on building your stamina?

C: That’s a silly word, Stamina. Can you boys and girls say it with me? STAMINA! Wait, what is stamina and how will that help me pass my fitness test?

A: Stamina is how long you can do an activity. If we can build your stamina up, then you will be able to run the whole mile instead of only running half a mile.

C: Like being able to swim for 5 minutes at the beginning of the summer and 20 minutes at the end of summer?

A: Exactly.

C: Great! How do we build up my stamina?

A: There are tons of options to help build your stamina. And to build stamina you need to work at it a little bit every day. So, to build your stamina for this PE test we can start walking around the playground during recess to help us, but wait! Before we can even begin that we MUST stretch! Stretching before and after exercising is the number one way to prevent injuries!

C: Why do I need to stretch to run? That seems silly!

A: Stretching helps keep your muscles loose and you use lots of muscles when you run!

C: Ok! How should I stretch?

A: I’ll teach you, but wait. Maybe these boys and girls can help us stretch! Can everyone stand up and spread out? We are going to stretch!

A: Okay, Everyone reach up high to the sky and stand on your tippy, tippy toes. 

C: Like this Abigail? Am I doing it right?

A: Perfect Cheryl! Now boys and girls reach down to the floor and touch your toes! Try your best to keep your knees super, super straight.

A: Now, everyone lean to the left.....and lean to the right. Great job! We are all stretched out, I think we can start training now! 

A: So, Cheryl, to help you build your stamina for your PE test we should start walking around the playground during recess everyday. Then we start adding a little run to it and before you know it you will be running the whole mile! What’d you say?

C: I don’t know Abigail, are you sure this is gonna work?

A: Of course I’m sure. To keep getting better at something you just need to practice a little everyday!

C: But what should I do if I get out of breath when we are building my stamina?

A: That’s easy! You just smell the roses and blow out the candles.

C: I do what with a what?

A: It’s a saying my Mom taught me when we first started running together. It helps me breathe better and not get cramps. You pretend to smell roses so you breathe in through your nose then you blow out the candles so you blow out of your mouth.

C: Oh, like this? Breathes in and out dramatically

A: Perfect! Now lets everyone say it together so we don’t forget it! Smell the roses, blow out the candles

A: Okay Cheryl, I think you’re all ready to go train, let’s go!

Girls exit

Voice off stage: ONE MONTH LATER

Cheryl enters alone

C: Oh goodness, the test starts soon. I hope I can remember everything Abigail taught me! Smell the...and oh something about a candle. Do you kids remember what it was? Kids respond Oh, thank you for helping me. I’m kinda nervous about my test. It’s about to start.

Voice off stage: Runners on your mark...get set...GO

Shayna helps Cheryl run

C: Smell the roses (breathe in through nose)...blow out the candles (breathe out of the mouth)

Cheryl finishes her test and stops running

A: YAY CHERYL, you did it! That was great! And you ran the entire thing! How do you feel?

C: I was kinda worried before the test started., but you were right. Because we practiced every day that was super easy! Thanks for helping me!

A: Of course! What are best friends for? Hey, wanna keep exercising with me after school, after all the recommended amount of exercise for kids our age is sixty minutes every day.

C: Sixty Minutes!?! That seems like a lot….wait, sixty minutes, that’s only one hour. We can play for sixty minutes every day! 

A: Yes we can, we can play for sixty minutes every day! 

C: What could we do?

A: To build our stamina more we could go ride our bikes around my neighborhood or even swim at my grandma’s pool!

C: That sounds like fun, but what should we do to build our bones and muscles?

A: To help strengthen our bones we could jump rope or play hopscotch and to build our muscles we could climb that really big tree behind my house or maybe even battle my dog in a game of tug-o-war! 

C: That sounds like so much fun! So let me get this straight, if we exercise every day for sixty minutes not only will we be building our stamina but also build strong bones and muscles like superman?

A: That’s right! And we can even start tomorrow at recess!

C: That sounds like a great idea, but first, I’m really thirsty. Can you go with me to get some water Abigail?

A: Sure.

C/A: Bye!
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