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Abstract 

The paper was aimed to investigate the effect of the LOGO programing language on 

the creativity development of elementary school students. And, this paper analyzed the 

statuses of STEAM education. And, suggested factors to realize successful STEAM 

education materials. An examination of the research on LOGO indicates that research is 

being amply conducted overseas on LOGO and thinking ability, planning ability and 

programming, the cognitive effects on programming, and the effects of learning LOGO on 

cognitive styles. 
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1. Introduction 

Such computational sciences and IT education can also be found in the concept of 

STEAM education. Yakman defined the boundaries of Science(S), Technology(T), 

Engineering(E), Arts(A), and Mathematics(M) in STEAM education. He suggested that 

the contents of computational sciences belong to the Computer in Engineering (E) field 

and the contents of IT belong to informational technology under Technology(T). The 

STEAM education using IT is an attractive educational method for the digital generation 

students to easily and pleasantly learn the contents of mathematics, sciences, and 

technology. The educational methods that integrate IT and other fields of academia have 

been attempted before STEAM education. In addition, the reason for a brighter footlight 

for IT as the transition from STEM education to STEAM education occurs is that it 

occupies a large section in the field of Art in the digital environment. 

The paper was aimed to investigate the effect of the LOGO programming language on 

the creativity development of elementary school students. LOGO was created at the MIT 

Artificial Intelligence Laboratory, the United States, by Seymour Papert and his 

colleagues in the late 1960s. Heavily influenced by a cognitive psychologist, Piaget, 

Papert pointed out that the school education not just failed to satisfy student‟s curiosity, 

but also discouraged children‟s innate intellectual curiosity. He developed LOGO from 

the perspective of constructivism to satisfy the children‟s inborn desire. An examination 

of the research on LOGO indicates that research is being amply conducted overseas on 

LOGO and thinking ability, planning ability and programming, the cognitive effects on 

programming, and the effects of learning LOGO on cognitive styles. However, few are 

found in the domestic elementary schools. One reason is that BASIC was mainly taught as 

part of programming learning in the early years of computer education rather than 

learning for LOGO from the curriculum. 

 

2. Creative Problem-Solving and STEAM Education 

Guilford (1959) suggested that the human thoughts are divided into convergent and 

divergent thoughts and these are comprised of the fluency that symbolizes the speed of 
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thoughts, adaptability that symbolizes the width of thoughts, uniqueness that symbolizes 

the newness of thoughts, accuracy that symbolizes the areas not seen by others, sensitivity 

that symbolizes the response to objects, and redefinition and recreation. Arieti (1976) 

suggests memory, recognition, evaluation, convergent thoughts, and divergent thoughts as 

the intelligent factors of creative thinking. Firestein and Treffinger (1983) emphasized the 

importance of divergent thoughts as the components of creativity and also suggested the 

abilities to marvel, value, transition, and concentrate. The creative problem-solving does 

not have only one way out, but many and is a process to find the optimal solution among 

many alternatives. 

As the low interests and accomplishments of American teenagers in math and science, 

the STEM (science, technology, engineering, mathematics) education started as an 

educational solution. However, the STEM education was missing a very important piece. 

This is that Art, a comparatively competitive and innovative field as STEM in creativity, 

was also needed. In addition, the science education could not keep up with the current 

changes in science, technology, and engineering and the teenagers who are used to the 

various advanced technology products were bound to lose interests as well as creating a 

gap in creativity cultivation in science education during elementary and middle school 

years. Therefore, the experts argued for “amicability between science and art” because a 

dichotomous thought that art is illogical and science is not creative ruined the future and 

the art and science should be taught together before the concept of STEAM education 

emerged. In this perspective, the art education is crucial in developing creativity that is 

highly valued in modern education; therefore, the art education should be added to the 

education of science, technology, engineering, and mathematics. 

 

3. LOGO Programming and FRACTALS based on CPS Model 
 

3.1. Linking Computer Education to Elementary School Mathematics Courses 

The ultimate goal of elementary school computer education is using computer 

education to enhance creativity, problem solving ability, and logical thinking. The same 

goal applies to mathematics education. A lot of the learning experiences present in 

computer education can help students achieve the goals of their mathematics education, 

and vice versa. Therefore, linking elementary school mathematics education to 

elementary school computer education can produce powerful synergy. 

The five sections of elementary mathematics education are numbers and calculations, 

figures, measurements, probability and statistics, and finally regulation and problem 

solving ability. 

 

3.2. Methods of Applying LOGO to Elementary School Computer Education 

We drew up lesson plans for a 4-hour computer education course that used LOGO and 

fractal theory. The goal was focused not on studying the basic functions of programming 

but on getting the maximal effect from applying the minimum of functions. The lesson 

plan is shown in figure 1. In the first lesson, we studied basic LOGO commands and the 

concept of fractals. In the second lesson, we made and studied Basic-T fractals using 

LOGO. In the third lesson, we made T fractals which were more difficult than Basic-Y 

fractals. In the last lesson, we made fractal procedures using figures which were covered 

in the first to third lessons and that the students had learned and in their own way. The 

overall flow of study was composed with basic and intensified process for graded lesson. 
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Figure 1. Fractal Geometry Screen Developed by LOGO (T Fractal)  

First, the level of interest of the students has to be taken into consideration. It is 

possible that students will lose interest when the teacher teaches basic commands, and 

accordingly, the teacher has to minimize the presentation of functions. Also, the teacher 

can increase student interest by providing various applications which are suitable for the 

level of the students. Secondly, the teacher has to emphasize procedures and recursive 

calls because they are crucial to making fractals. Third, when the teacher teaches the Y 

fractal, intervention has to be minimized to offer plenty of opportunities because it applies 

what was learned about Basic-T fractals. Lastly, advanced lessons should be given to 

students who get good results, and remedial education should be given to the other 

students. 

 

4. Experiment and Verification of Validity 

The satisfaction for the class is as shown in figure 2 when three types of education are 

subsequently conducted three times. At first, there is not much difference in academic 

satisfaction as there was not much difference in input values. However, as the experiment 

continues, LOGO leaning model, which is conducted subsequently three times showed 

more satisfaction in class. This may be caused by the followings: First, the learning model 

using the LOGO programming could get more attention from students compared to the 

general mathematical education model as it reflects more interesting factors in the 

learning model. Second, it also helped to conduct the class in more various ways of 

educations and expressions and thus attracted more attention from students, causing the 

rise in academic satisfaction. 

Third, in the process of selection among three different education models, the teacher 

has more chance of selecting the effective learning model and thus selectively reducing 

the potential conflict. 
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Figure 2. Result of Class Satisfaction (LOGO Programming Education). 

 

 

Figure 3. Result of Class Satisfaction (STEAM Education). 

As the experiment continues, STEAM learning model, which is subsequently three 

times showed more satisfaction in class. Lately, plenty of education programs have been 

provided for equal education of those who are subjected to social and economic inequality. 

However, it is doubtable whether these education programs are appropriate to the 

objective of each curriculum, and whether the importance is recognized. An experiment 

conducted by this study showed a significant difference just in 1-2 items of areas for self-

confidence, curiosity and openness except for tolerance area that is one of the creative 

personality areas. Judging from the creative personality standard used in the study, the 

effectiveness of educational programming class on the training of creative personality is 

not clear, but the difficulty in quantifying and measuring the creativity and the existence 

of innumerable individual and environmental variables make it difficult to determine its 

effectiveness. Nevertheless, it is necessary to improve the quality of the class through 

diverse ways such as improving teaching methods and the curriculum to foster versatile 

creative personality of the students, such as self-confidence, curiosity, openness, and 

adventurous spirit through using educational programming class. In addition, it is 

expected to be upgraded the quality of the class that is offered to elementary students and 

help the students cultivate their creative personality as well.  
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The significant results of the paper can be summarized as follows. First, the learning 

activities of LOGO programming language are shown to have effects on the development 

of creativity. Second, the LOGO programming language is found to influence on the 

enhancement of sub-items; fluency, originality, abstractness, elaboration and resistance. 

Third, its contribution to improvement of creativity was identical between male and 

female. Based on the study results, the LOGO programming language is considered to 

have positive effects on creativity development by stimulating brain activity of children.  

The paper deals with the results of an experiment on the effects of the LOGO 

programming language on the development of creativity and the research is considered 

that the following studies should be conducted: First, the ICT curriculum for computer 

education should include a programming language such as LOGO. Second, training 

programs for teachers are required for LOGO programming language learning. Third, 

development of various teaching methods is necessary for LOGO programming language 

learning. Fourth, continuous education is important with the curriculum that doesn‟t end 

within a school year but is connected to the following school year.  

Since the subjects of this paper were limited to elementary school students and just few 

LOGO programming classes were conducted, the tests were carried out without sufficient 

understanding of the LOGO programming language. Thus it can be difficult to generalize 

the results. Therefore, follow-up research should be conducted to learn! the LOGO 

programming language over long periods and to satisfy the results. 

 

5. Conclusions 

To realize the STEAM education, the factors on how to interrelate and integrate 

science, technology, engineering, art, and mathematics as well as the factors that are 

needed in realizing the STEAM education in creativity in addition to the considered 

factors in contents need to be decided, which in reality, makes the creation of STEAM 

materials into a system science or system engineering. In other words, the many factors 

need to harmonize in a creative and appropriate way along with the theoretical foundation 

and applications in a systematic way. This paper analyzed the statuses of STEAM 

education. And, suggested factors to realize successful STEAM education materials. 
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