Aesthetic Response: Childrenís Reactions to Color and Graphics in Educational Software
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Abstract: Although it is known that color has both psychological and physiological effects on people, often not much attention is given to the aesthetics of interactive learning environments. This paper presents results of a study that investigated children’s reactions to colors and graphics in a computer-based mathematics learning environment. It reports that bright colors and interesting patterns are important to children and make their learning experience more enjoyable.








Introduction and Background





Virtually all artifacts made by humans have three aspects to them: the function they perform, the material they are made of, and their form. Although the main purpose of many artifacts  is to provide users with proper functionality so as to expand their capabilities, the form of an object can play a subtle role in shaping users’ ineffable emotions and perceptions of how they feel about it [McMahon, 1996].


Educational softwares are human artifacts whose function is to provide an environment within which learners construct knowledge. Many educational programs are designed for functionality, but do not take into account the aesthetic needs of learners in terms of colors and graphics (this is evident in many existing black-and-white Hypercard applications). Research in psychology shows that color can have an effect on people’s emotions [Valdez & Mehrabian, 1994]. It can even influence an individual’s physiology such as blood pressure and brain wave patterns [Horton, 1991]. In designing programs that provide suitable and effective educational environments colors can be used which are conducive to certain behavioral outcomes. In general, vivid colors such as bright reds and yellows can promote idea generation and activity, whereas darker colors may evoke feelings of anger [Sanders & McCormick, 1987]. Moreover, if educational software is to be appealing to girls, visual imagery should be taken into account [Rogers, 1995]. 


This paper reports childrenís reactions to the aesthetic aspect of an educational software. These results form a small part of an on-going study that began over three years ago to investigate how to design highly reflective and motivating interactive learning environments for children. Early in this research a number of Hypercard-based educational games were designed for middle-school children. However, the majority of the children disliked these programs and asked for more colorful interfaces. This motivated the present investigation.





Study and Results





One hundred and sixteen sixth-grade students used several versions of a computer-based educational game that involved solving tangrams puzzles. Seventy-three students (Group 1: G1) used versions that had very colorful backgrounds (vivid and textured blues, reds, and yellows). These versions also had eye-catching graphics (multi-colored fractal images) and fun cartoon pictures on puzzle pieces. Forty-three students (Group 2: G2) used versions that had black and gray backgrounds and used light brown and dark blue colored puzzle pieces. After ten sessions of using the software, all students were given a questionnaire asking them about the program, three questions of which were about its colors and graphics. The sessions were videotaped, and some students were later interviewed . 


Table 1 shows a count of the responses of all the children to how important it is to have nice colors and graphics in a program. It can be seen that 72% of the children considered colors and graphics as either very important or important. Comparatively, only 9% did not consider colors and graphics as important.


Very important�
Important�
So-so�
Not important�
Not at all important�
�
46�
38�
22�
8�
2�
�
 				Table 1: Importance of nice colors and graphics.


Table 2 shows a count of the responses of both groups to how much they liked the colors and patterns of the puzzle pieces. More than 97% of the students from G1 either loved or liked having colorful patterns and cartoons. In comparison, only 40% of the students from G2 were satisfied with plain brown and blue colors.


�
Loved it�
Liked it�
So-so�
Disliked it�
Hated it�
�
G1�
50�
21�
1�
1�
0�
�
G2�
3�
14�
17�
6�
3�
�
			Table 2: Liking of patterns and cartoons in puzzle pieces.


Table 3 shows a count of the responses of both groups to how much they liked the background colors. 


�
Loved it�
Liked it�
So-so�
Disliked it�
Hated it�
�
G1�
25�
30�
18�
0�
0�
�
G2�
1�
8�
24�
7�
3�
�
 				Table 3: Liking of background colors.


Once again, there is a large difference between G1 and G2’s reactions to the background colors used in their respective versions of the software.








Discussion and Conclusions





The results show that a large majority of the students either loved or liked having bright, colorful backgrounds and multi-colored, fun puzzle pieces in the software they used. The videotapes of the sessions have captured many students in G1 expectantly waiting to see what the patterns of the next puzzle will be. Several times children exclaimed, “Look at that picture man!”, and later commented that “It was fun to see the pieces in each level”. In the questionnaires, some students wrote that “[Nice colors and graphics] makes the program catch your eye.” Several students made comments such as, “colorful pictures made learning fun,” “[I loved the program] because it had good graphics,” “[the] designs were cool,” and “[the] pictures were comical.” When one of these students was shown the plain version of the software used by G2, he exclaimed: “It’s depressing!”


During the interviews the children were asked to rank the importance of colors and graphics in an educational game among other elements such as learning, challenge, score, music and sound effects. Almost all of the children considered learning more important than good graphics, but several of them stated that nice colors and graphics added flavor to the learning activity. One child explained: “it kind of dresses it up. It’s like wearing your casual clothes and putting on a tuxedo. It’s those little differences that make it nice and enjoyable.”


Investigating the aesthetics of educational software was a small part of this study, yet the results clearly show that children feel it is important to have good graphics and colorful designs in such software because they make the learning activity much more enjoyable. The issue of beauty and aesthetics in the design of interactive learning environments is one that should be taken seriously and investigated further, especially in environments designed for children.
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