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ABSTRACT

The arts are increasingly losing instructional minutes and being removed from curriculum expectations. There is evidence of instructional minutes for the core academic subjects of mathematics and language arts increasing during the school day at the expense of other core subjects. The federal No Child Left Behind statute stresses scientifically based research, which has turned testing results into accountability. While the arts are a core academic subject, the transference of learning is often overlooked and hard to justify.  This small-scale project takes one look at the interdisciplinary possibilities of art and mathematics. 
INTRODUCTION

General Statement of the Problem: By design, definition, and policy, the arts are to be taught in schools:  " . . . the arts are a core academic subject under the No Child Left Behind Act (NCLB) . . . . NCLB included the arts as a core academic subject because of their importance to a child's education . . . In keeping with NCLB's principle of classroom practices based on research evidence, studies have shown that arts teaching learning can increase students' cognitive and social development" (Paige, 2004).  Yet, the arts are increasingly losing instructional minutes and being removed from the spectrum of curriculum expectations (Instructional Time In Elementary Schools, 2008).  Do the arts enhance student learning and assist with the mastery of the other core subject areas?  Are the arts a necessary component for students' education in the 21st century? 
Review of the Literature: 

In his July, 2004 Letter to Superintendents, Secretary of Education Rod Paige stated the arts "can be a critical link for students in developing the crucial thinking skills and motivations they need to achieve at higher levels," Research had shown students in the Los Angeles area "earned better grades, and performed better on standardized tests" (Paige, 2004, Deasy, 2002). Sophomores in a Florida high school take Advanced Placement History. "80 percent of the class routinely pass the AP test, more than 30 percent with the maximum score of 5" (Reeves, 2007). The instructor integrates art as an essential part of her academic instruction, not as an optional teacher tool. 


The Cal Poly Arts in Education Projects were completed over a 3-year period in two rural California coastal communities.  Both projects involved elementary school students, teachers and documentation (as per the NCLB 'emphasis on scientifically-based research') showing evidence 

of student achievement. While there was no correlation seen with standardized tests scores, it was reported: students were willing to write more; increase of student use of vocabulary and transfer of art vocabulary to other disciplines (math/science); students have improved awareness of art forms and artists; students have improved awareness of historical facts. (Duffy, S. & Friend, K., 2003).   


Further review of the literature shows other case studies and examples (Stenberg, 2006; Deasy, 2002; Gonet, S., 2008; Manzo, K., 2007) stating when the arts are integrated into the core curriculum, transference of learning happens to the other core academic areas of mathematics, science, and language arts.  There appears to be little quantitative data to support the qualitative reports and assertions.  Individuals and schools report high test scores and attribute those scores to an integrated arts program (Stenberg, 2006), but there is not a database to prove such findings. 


There appears to be only empirical data to support arts impacting other subject areas. At the elementary school level, there is evidence of instructional minutes for the core academic subjects of mathematics and language arts increasing during the school day at the expense of other core subjects.  The average minutes cut in other core subjects (including lunch and recess) has been 75 to 150 minutes per week (Instructional Time In Elementary School, 2008). 
Will there ever be a data driven instrument available to prove the correlation between arts and other core subjects? If the arts are to be a core subject matter, with funding already ear-marked in budgets (Paige, 2004), is it necessary to enhance other core subjects, or can the arts simply be taught as intended? 

Specific research questions/hypothesis:

For the purpose of this paper: Do the arts assist student comprehension and recall of geometric math terms?
Significance of the proposed study:

Using the same pre-and post-test, students will be taught a math lesson with geometric terms.  One lesson will be taught using art as the basis for learning the terms. The other lesson will be taught with no art examples and simple math instructions.  Will there be a difference in student comprehension and recall? 

DESIGN & METHODOLOGY

Subjects: Three staffs at three different elementary schools in the state of California; Van Gogh Elementary School, Matisse Elementary School, and Picasso Elementary School.  Age range of the three staffs 22-65 years old.  Teaching experience:  First year to over Twenty years.  Schools are located in rural, city and inner city.  Van Gogh Elementary has been in existence since 1950, Matisse Elementary since the 1990's and Picasso Elementary is in its first year.   Male and Female subjects participated in the study.
For the art lesson:  Fourth grade, fifth grade and sixth grade students were anonymous participants.

Instrumentation: Each staff was given the same survey to complete.  Van Gogh and Matisse Elementary schools collected anonymous surveys and Picasso Elementary collected surveys that were not answered anonymously. Each class was taught the same art lesson.  Two were control groups at different sites (Van Gogh and Picasso Elementary), two were taught the math lesson with art.
Procedures: 

1.  Group collaborated on the survey design.  Each received a copy to give to staff  
members.  

2. The art lessons were designed to teach. 

The Geometry Art lesson was designed starting with California State Mathematics standards and correlating the art project to the California Visual and Performing Arts standards. This lesson could be given at any time of the instructional sequence of a geometry chapter (beginning, middle, end). The lesson serves best as an anchor lesson to engage the students in the world to geometry and have them start looking at our everyday environment as geometric.  

3.  Group members discussed lessons and agreed how to approach individual site staff 

     members about the lessons.

4.  Lessons are taught.

5.  Surveys are collected and data compiled.

6.  Theme from data is established/analyzed.

7.  Table is written.

8.   Results from lessons are discussed.

9.  Further questions are discussed.
Data Analysis and presentation:

	Geometry Art Lesson
	Geometry Lesson 

	· California Mathematics Standards

· Visual Arts Standards

· Exposure to other artist (Picasso, Mondrian)

· Pre-test and Post-test

· Following Directions 

· Hands-on 

· Grading Rubric


	· California Mathematics Standards

· Pre-test and Post-test




Table 1:  Result of Student Population and Lessons

School name: Picasso

	Population 
	# Of students in lesson
	% of students who passed 

Pre test *
	% Of students who passed Post test
	 % Of students passing the  Project Rubric *

	Class A
	 15
	0%
	93% 

14 stds
	

	Class B
	 15
	3%
	100% 

15 stds
	

	Class C

Control Group
	 15
	0%
	66%

10 stds
	


*Passing is 80% or above 

School Name: Matisse

	Population 
	# Of students in lesson
	% Of students who passed 

Pre test *
	% Of students who passed Post test
	% Of students passing the  Project Rubric *

	Class A
	22
	54%
	100%
	

	Class B
	17
	
	
	

	Class C

Control Group
	None 
	
	
	


School Name: Van Gogh

	Population 
	# Of students in lesson
	% Of students who passed 

Pre test *
	% Of students who passed Post test
	% Of students passing the  Project Rubric *

	Class A
	25
	52%                      13 students    
	
	92%                             23 students

	Class B
	None
	
	
	

	Class C

Control Group
	25
	16%

4 students
	48%

12 students
	


Teacher lesson comments: 

· “I couldn’t believe how quiet it was while the students were focused following the directions being given.” 

· “The students were actually using the vocabulary like polygon and parallelogram to describe their art piece.” 

· “This is a complex art piece the students had to create, but they did it successfully and they feel good about it.” 

· "Students had a hard time with the freedom to draw anywhere on the page.  They are used to teacher direction for everything.  Once we got going, they relaxed and drew their own design."

· Control Group lesson: Geometric Shapes are part of the third grade standards.  I was surprised students didn't recall names and shapes.  I'd like to follow with more application of seeing the shapes around them and use the shapes in another art project (we just finished a Matisse unit).   

Student lesson comments: 

· “We’re doing art? But it’s math time!” 

· “When can we do this again? I have a better idea of how to use my polygons.”

Table 2: Staff Survey Results
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On a scale from 1 to 10, how often 
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you integrate art into the curriculum? 
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student success? _______Yes  _________No 

0

10

20

30

40

50

60

70

80

90

100

Yes No

Anonymous

Not anonymous

Anonymous: 21/21 

people answered 

“Yes”

Not anonymous: 8/10 

people answered 

“Yes”

2/10 people 

answered “No”

Survey Results

Answers

Percentages



[image: image7.emf]Survey Results

What is a reason why you do or do not integrate art with other content areas? 

Lack of time and lack of resources was the #1 reason for not having art on a regular 

basis in the classroom.

Anonymous comments:

• "The educational system is turning into a "Pass the test"system. Bring the ARTS back!“

• “It gets students to remember more by getting them interested.”

• “Some students may require a more visual style of learning; a hands-on art project 

(kinesthetic) might also be beneficial.”

Not anonymous comments:

• "I do not feel that I am that creative.  It would be easier if it were already prepared and 

aligned with standards.”

• “Our focus is just academics and Arts just doesn’t seem to fall into that category. And 

another issue is finding time for the planning.”

• “I do at the end of the year after testing for math. During the year its hard because of 

time, there is not enough time to do everything we would like to do.”


[image: image8.emf]Do you feel that your district provides enough training to support you with the integration 

of art and other content areas?  _______Yes  _________No 
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Survey conclusions: Having received both anonymous and non-anonymous answers on the survey did not make a difference on how each individual answered.  The survey answers were honest, making them valid.  Majority of practicing teachers would like to implement more lessons that integrate two content areas, but do not.  Though we all seem to know that integrating the arts would be beneficial to our students on many levels, we do not put it into practice. If we know that our students will be more engaged, more successful, and more effective then why are we as teachers and policymakers cutting down the time spent on such lessons to practically eliminating the arts in our classrooms?  The main reason for this is that planning and implementing such lessons is time consuming.  Many feel pressured to teach only Language Arts and Math standards because art is considered “fun.”  All teachers felt that their district does not provide the proper training to integrate art.  As a result, our students are less engaged, less successful and are often designed to fail.  
Teacher Survey Comments: 

Anonymous comments:

·  "The educational system is turning into a "Pass the test"system. Bring the ARTS back!” – Teacher at Van Gogh Elementary
·  “It gets students to remember more by getting them interested.” – Teacher at Matisse Elementary
·  “Some students may require a more visual style of learning; a hands-on art project (kinesthetic) might also be beneficial.” – Teacher at Matisse Elementary
Not anonymous comments from teachers at Picasso Elementary:

·  "I do not feel that I am that creative.  It would be easier if it were already prepared and aligned with standards.”

·  “Our focus is just academics and Arts just doesn’t seem to fall into that category. And another issue is finding time for the planning.”

·  “I do at the end of the year after testing for math. During the year its hard because of time, there is not enough time to do everything we would like to do.”
Limitations of the design:

The limitations of the design are the small sampling used to complete the quasi-experiment. The survey results may have provided a good cross-section of results, but would need more input for an accurate picture of the process and results.  More classes completing the art lesson would have added another dimension also.  It is difficult to find primary sources on the topic.  Most are empirical studies with no quantitative data. 
CONCLUSION

Students who participated in the geometry art lesson scored better on the post-test than the students who were taught the geometry terms without the art integration. Based on observation and teacher comments, student engagement in the geometry art lesson groups was overall more focused and enthusiastic than the other lessons conducted with simple vocabulary activities and expectations.

RECOMMENDATIONS FOR FURTHER RESEARCH

·   Conducting a longitudinal study on the merits of the arts as a stand-alone core subject.  

· Correlation between the arts and other core subjects-can the transference of learning be documented using a quantitative instrument? 
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APPENDICES

The geometry art lesson took two days because the art pieces needed the glue to dry overnight. 

The students were also given the grading rubric for their art piece, which correlated to the given standards. This creates a sense of responsibility for the students because students are usually not given a grade for art done in class. 
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Survey Results

On a scale from 1 to 10, how often DO you integrate art into the curriculum? 
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