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Introduction:
While often regarded as two opposite ends of the academic spectrum, science and creativity are both largely regarded not as a subject or talent, but as a way of thinking and comprehending information. With a growing need for STEM majors in the workforce, it is important that education programs foster an interest in STEM subjects and effectively teach students. 
The integration of arts into scientific education is not new, and has been practiced increasingly across the world to help promote interest into the STEM field. In many research studies on the effectiveness of this strategy, scientific information was presented and processed using creative arts mainly focused on visual arts, literature, and music. In the studies reviewed in (Gurnon 2013) and (Goodnough 2011), this intersection of thinking not only promoted better understanding of the subject matter, but also showed increased interest in the subjects. As STEM fields are growing exponentially in demand and America having an exceptionally low undergraduate STEM enrolment, it is important to foster interest in these subjects to fill these necessary job positions and promote a better future.
Several studies conducted thus far have shown a strong correlation between creativity and success in STEM disciplines, but there are few that test the efficacy of integrating creative arts into lesson plans. Creative arts lesson plans have been gradually introduced in many education systems at the discretion of teachers, but there were no statistics comparing test scores from before and after the creative arts integration and no measurements on interest levels. Additionally, most studies were conducted in early education environments instead of higher education institutions.
The purpose of this study is to measure and compare how the creative arts can be used to foster comprehension and interest in the STEM disciplines more effectively than standard lesson plans. A creative and standard lesson plan will be administered to volunteer participants and tested on their comprehension and interest levels. Based on the literature reviewed, incorporating creative arts into lesson plan will have a positive effect on participant scores and improve their ability to apply concepts effectively and accurately.

Methods:
The study was conducted with two separate lesson plans being implemented, a Magic School Bus episode, and a standard lesson plan without creative influence. Half of the 30 participants received the creative lesson plan, the other half will receive the control lesson plan. After reviewing the lesson, participants took a quiz to test their subject comprehension, and then rated their interest in the subject, as well as list any additional questions they had or other things they would be interested to learn about the topic. Quiz scores will be used to compare subject comprehension, and the interest survey will be used to compare subject interest between the two lesson plans. Participants were volunteer young adults between the ages of 20 and 25 and their major if applicable, so as to compare comprehension across specialties.
This structure of this research design is appropriate because it gauges both comprehension and interest in the subject. The age range chosen for the purposes of this experiment was meant to represent the age group entering into the workforce and choosing specialties. Comprehension is tested, not self-reported, so the differences in test score averages based on how the material is taught was able to be seen. I was able to see to what degree the comprehension differs between groups so the efficacy of the lesson plan could be measured. Self-reporting of interest on a scale is a way that we can see people’s interest levels compared in numerical terms, but because it is self-reported it can be biased, hence the section where they can list additional questions or what they would like to learn more about of the subject. With this additional section I could gauge their interest in a non-numerical way by comparing the complexity of questions and whether they are actively seeking out new information or asking questions that were answered in the lesson plan, but they were unable to retain.
The standard lesson plan was designed to include all of the information presented in the Magic School Bus Episode: Beach to ensure that the same amount of information will be presented by each lesson. The quiz testing their retention and understanding of concepts consisted of 15 multiple choice questions and 5 short answer questions worth 5 points each. Questions covered the material presented, and also tested their ability to apply their knowledge. After the quiz, they were asked to gauge their interest from 1-10 and given the option to list any questions they had about the topic and what else they would like to learn about it.

Results:
Results were obtained from the 30 participants total, 15 in each lesson plan group. Participants’ areas of expertise or majors included Public Health, Environmental Science, Marine Biology, Film, Business Administration, Physical Education, Special Education, Ballet, Graphic Design, and Nursing. The test scores of the two groups in the experiment reviewed numerically based on the amount of correct answers they had. Test scores are shown below in Figures 1 and 2. Tests scores for the standard group ranged from 50-90 with a mean score of 69; test scores for the Magic School Bus group ranged from 70-100 with a mean score of 86. The Magic School Bus group members achieved on average 17% higher than the standard group members.
Figure 1:
	Column1
	Standard
	Magic School Bus

	1
	70
	80

	2
	65
	85

	3
	80
	90

	4
	55
	100

	5
	65
	95

	6
	70
	75

	7
	50
	80

	8
	55
	85

	9
	60
	80

	10
	80
	90

	11
	85
	70

	12
	90
	80

	13
	75
	95

	14
	80
	100

	15
	55
	85



Figure 2:

Interest levels were self-reported by participants and was rated on a scale of 1-10. Interest rates are shown below in Figure 3. The standard group’s interest rating ranged from 4-9 with a mean score of 6.2; Magic School Bus groups’ interest rating ranged from 6-10 with a mean score of 7.73. Magic School Bus group participants reported on average 15% higher interest levels than the standard group members. Additionally, the Magic School Bus group participants had 14 more response topics than standard group participants when asked what else they would like to learn about the topic or subjects related.

Figure 3:
	Column1
	Standard
	Magic School Bus

	1
	6
	8

	2
	5
	9

	3
	4
	7

	4
	7
	7

	5
	8
	8

	6
	5
	6

	7
	6
	9

	8
	7
	6

	9
	4
	10

	10
	5
	8

	11
	6
	7

	12
	8
	9

	13
	9
	6

	14
	7
	8

	15
	6
	8



The results show that the creative lesson plan had a significant degree of improvement in information retainment, comprehension, and interest. These support the hypothesis that creative arts foster scientific comprehension and interest and should be incorporated into school lesson plans.

Discussion:
The results of the experiment show an improvement in scores across all areas measured. These increases in scores on the comprehension quiz between the standard and creative lesson plan are significant enough to confirm causation. Participants showed greater understanding and retention of subject matter when it was presented in the creative lesson plan, as well as higher interest rates and a stronger desire to learn more. The Magic School Bus episode utilized vivid drawings and animations, interesting storylines, and imaginative presentations of information. By providing and interesting and visually appealing lesson plan, participants were more likely to pay attention and process the information. The standard lesson plan was less engaging and participants were more likely to zone out and ignore the information. The creative lesson plan was also much more effective at fostering continued interest, with participants in the creative lesson plan group expressing more desire to continue learning about the subject. These results support my original claim and are proof that education systems should redesign the curriculum to include creative arts integration. By utilizing this strategy, the population will be able to supply the human capital needed for the increasing number of STEM jobs in the future.

Conclusion:
The implications of this can be applied past just education curriculums and STEM subjects. The creative arts can be used as a tool to educate the general public on subjects like environmental health and public health, two hotly debated topics in the public. Creative arts are more likely to be shared through social media and science education can be distributed to the public without them having to seek it out. The creative arts can also be used to foster interest in other subjects such as history and business administration and create an overall more effective teaching method for students. If the curriculum changes are made, students will be more likely to achieve success in their fields in the future (Root-Bernstein 2008). The School Systems should make nationwide requirements for this teaching method and work with teachers, STEM specialists, and creative arts specialists to create a curriculum that will optimize and improve the learning experience.
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