The Effects of Making-Game Activity and Learning Ability on Learner's
Intrinsic Motivation and Divergent Thinking

Session Description
In the classroom, Computer game making activities give your students the opportunities to
create lively interactive simulations, enhancing learner's intrinsic motivation and divergent

thinking.

Introduction

A lot of active researches about computer games has been conducted about the educational
effect and availability in such a situation that influence the entire society in such a way that not
only does it change the way of living as well as the play culture of children. However, despite
the big advantages that the educational game have in terms of learning situation, the existing
educational games has limitation in actively accommodating a variety of learner’s needs, namely,
problem situations based on his or her own experience, functions or objects to add or delete as it
provide the learners with pre-equipped, thoroughly built-in structure as an effective medium or
environment of learning.

This means that the availability of computer games has its limits in relation to the learners’
need, seeing from the perspective of play’s property; it implies that, it guarantees the active
participation of the learners as well as experiences the controlled sense indicating the making
game-based activity can be deemed as available in educational effect.

This research has conducted to examine the effects of the computer game making activities on
learner’s intrinsic motivation and divergent thinking. In the classroom, Computer game making
activities give your students the opportunities to create lively interactive simulations for any
subject, for any grade level, and by students with a wide variety of learning styles. Children
learn by building things.

Traditionally, Games have been defined as competitive activities that have rules, goals,
feedback, interaction and outcomes. Games motivate students via fun, and this is a part of the
natural learning process in human development (Bisson & Lucker, 1996).

Habgood(2005) stated making computer games is a creative activity that can bring together
logic, music, mathematics, artwork, planning, teamwork and general IT skills into a task that
children find genuinely motivating. Not only does it challenge and engage children in all sorts
of educationally valid ways, but it also seems to provide an opportunity for some children that
are not normally academically successful to boost their self-esteem by excelling at this
rewarding activity. Assessment of the effectiveness of making games as cognitive tools is a



complex issue, and several variables, such as learner differences, assessment methods, and
implicit knowledge, must be considered.

Kafai(2006) said that the instructionists, accustomed to thinking in terms of making
instructional educational materials, turn naturally to the concept of designing instructional
games. Far fewer people have sought to turn the tables: by making games for learning instead of
playing games for learning. Rather than embedding “lessons” directly in games, constructionists
have focused their efforts on providing students with greater opportunities to construct their
own games—and to construct new relationships with knowledge in the process. Research has
only begun to build a body of experience that will make us believe in the value of playing and
making games for learning.

From a scientific point of view, the products of creative thought sometimes referred to as
divergent thinking, and Amabile(1998) argued that to enhance creativity, intrinsic motivation is
needed.

The goal of divergent thinking is to generate many different ideas about a topic in a short
period of time. It involves breaking a topic down into its various component parts in order to
gain insight about the various aspects of the topic. Divergent thinking typically occurs in a
spontaneous, free-flowing manner, such that the ideas are generated in a random, unorganized
fashion. Sometimes a student can be fascinated in a subject and are eager to learn more without
outside influence or help. This kind of a situation is when there exists a large amount of intrinsic
incentive to motivate a child. It is when a student enjoys an aspect of an activity enough to be
motivated within. An intrinsic motivation could arise in any subject of interest such as dinosaurs,
famous people, or far off places. However, topics that are learned in schools today do not arouse
children since they find the information useless in their everyday lives (Slavin, 2000). The role
of personal interest is crucial in a learning situation. It has been proven that a child who is
intrinsically motivated tend to make use of strategies that require a larger amount of effort and
that allow them to develop more intensely. They prefer tasks of higher levels than an
extrinsically motivated child (Lumsden, 1994).

That’s why | paid attention to divergent thinking and intrinsic motivation. My hypothesis is
trait of game making activities are deeply continuous with divergent thinking and intrinsic
motivation, ultimately it will enhance students’ learning.

This research will look into the ways how the intrinsic motivation and divergent thinking can be
shaped through making game activity, how far they can go, and in what ways the degree of
learning abilities and making game activity can be related to each other.

The research questions that are going to be pursed are as follows.

1. Does the making-game activity show any meaningful difference to the intrinsic motivation of



the learners in making computer game?

2. Does the making-game activity show a meaningful difference to the divergent thinking of the
learners?

3. Considering the Making-game activity types and the level learner’s ability on a incorporative
base affect the meaningful difference of the learner’s intrinsic motivation?

4. Considering the Making-game-based activity type and the level of learner’s ability
collectively effectuate any meaningful difference in the learner’s divergent thinking?

Research Methods
The main target of this research has been focused on the six-year school student in W
elementary school, located in Osan in Kyonggi Province. This research carried out to six-year
student in W elementary school that was located in Osan, Kyonggi Province with main target of
84 students of 2 classes randomly collected. One of the two classes is a group whose type
belongs to an autonomous making-game based activity, while another assigned to a
demonstrative making-game based one. Two kind of learning groups applied to this experiment
over a period of 12 weeks. T-hypothesis testing and 2-way ANOVA has been conducted using
SPSS 13.0 to analyze the result of the intrinsic motivation and divergent thinking according to
the making game activity type and the level of learning ability in this study.

For the research, The Work Preference Inventory (Amabile, 1994) was used to evaluate the
intrinsic motivation of a student, and Torrance Test of Creative Thinking (Torrance, 1964) was
used to measure the divergent thinking of a student.

[Research design]

O1 Gl X1 02
O3 G2 X1 04
05 G3 X2 06
o7 G4 X2 o8

G1, G3: Learning Ability High

G2, G4 : : Learning Ability Low

01, 03, 05, O7 : Pretest of dependent variable (WPI, TTCT)
02, 04, 06, 08 : Posttest of dependent variable (WPI, TTCT)
X1 : autonomous making-game based activity

X2 : demonstrative making-game based activity



Results and Disscussion

The results of this research are as follows:

1. The hypothesis 1 that the making game based activity influence meaningful difference in the
intrinsic motivation (t=2.479, p=.015) has been affirmed. In other words, the numerical value in
intrinsic motivation has proved higher in autonomous (self-regulating) making-game based
activity than the demonstrative (indicative) making-game based one.

2. The hypothesis 2 that are likely to display a meaningful difference in the intrinsic motivation
according to the making-game based activity type has been affirmed. In other words the
divergent thinking displayed higher when conducted in the self-regulating making game based
activity than indicated making game based one.

3. The hypothesis 3 that making game-based type and learning ability might have interaction
effect with the intrinsic motivation has been disapproved (F=.765, p=.384). In other words,
investigation into the main effect of making game-based activity proved meaningful with a
result of numerical F value of 6.175 and .015 as p, however, it cannot bring about any
meaningful result in the interaction effect with p .05 indicative of making game based activity
type and the level of learning ability.

4. The hypothesis 4 that making game based activity and learning ability level might have an
interaction effect on the divergent thinking has been disapproved(F=.306, p=.582). In other
words, The making game-based activity has shown meaningful with a result of 6.720 in the
value of F, and .011 as p, but resulted in p .05 falling short of meaningfulness in terms of the
interaction effect showing making game-based activity type and learning ability level.

On the basis of the research result shown as above, it has found out that the making game-based
activity type have an effect on the learner’s intrinsic motivation and divergent thinking, with the
result that the level of learning ability does have an effect on the divergent thinking, but not on
the intrinsic motivation for its meaningful difference. Also it has indicated that there is no
interacting play between the making game-based activity type and the level of learning ability.
I’d like to suggest the following based on the result of this research.

It is estimated that the lesson designed to apply active making-game based activity considering
the learner’s intrinsic motivation to invigorate the learner’s active participation in class in terms

of a variety of instruction —learning activities based on logics, music, math and arts has been



shown effective and with a high expectancy of the advancement of divergent thinking and the
drill effect of creativity of learners through making-game based activity that contained the
factors of regulations, compensation (redemption), challenge and competition related to the
contents they have learned.

With this process, It is expected that the learners can experience the heightened self-regulating
sense of themselves, with a high expectancy of promotion of interest, intrinsic motivation,
retention of learning and the development of high-level intelligence such as invigorative
thinking and reasoning faculty. In order to get this it is required to have a cognitive strategy that
the making-game activity can be fully made available for the use of learner’s cognitive tool. It is
estimated that the subsequent research making a close investigation to the relevance between the
learner’s diverse variables and the making computer game based activities related to the
accomplishment of learning to develop the availability of the research are further investigated.

Referenced Web Links

Amabile, T.M. (1998). "How to kill creativity". Harvard Business Review 76 (5).

Brophy, Jere. ON MOTIVATING STUDENTS. Occasional Paper No. 101. East Lansing,
Michigan: Institute for Research on Teaching, Michigan State University, October 1986. 73
pages. ED 276 724.

Csikzentmihalyi, M. (1990). Flow: The psychology of optimal experience. New York, NY:
Harper Collins.

Dale Mann. (1996). Serious learning. Teachers College Record v97 p446-69.

Deci, E. L.,Cascio, W. F., & Krusell, J.(1975). Cognitive evaluation theory and some comments
on the Calder and Staw critique. Journal of Personality and Social Psychology, 31. 81-85

Finke, R.A., Ward,T.B. and Smith,S.M. (1992) Creative Cognition. Theory, Research and
Applications. Bradford / MIT Press, Cambridge Mass.

Fromberg, D, P. (1992). A review of research on play. In C. Seefeldt (Ed), The early childhood
curriculum: A review of current research (pp. 48-84). New York: Teachers College Press.

Gee, J. P. (2003). What Video Games Have to Teach Us About Learning and Literacy. New
York: Palgrave Macmillan.

Gottfried, A. W. (1985). Intrinsic motivation for play. In C. C. Brown & A.

Habgood, M. P. J., Ainsworth, S. E., Benford, S. (2005). Endogenous Fantasy and Learning in
Digital Games. Simulation and Gaming, 36(4) 483-498.

Habgood, M.P.J., Ainsworth S.E.& Benford, S. (2005) The educational content of digital games
made by children. Paper presented at CAL conference April 05.

Habgood, J., Overmars, M (2006). The Game Maker's Apprentice: Game Development for
Beginners, Berkeley (CA): APress.



Kafai, Y. B. (2001). The Educational Potential of Electronic Games: From Games-To-Teach to
Games-To-Learn. Retrieved 1st January, 2004, from
http://culturalpolicy.uchicago.edu/conf2001/papers/kafai.html

Kafai, Y. B. (2006). Playing and Making Games for Learning :Instructionist and Constructionist
Perspectives for Game Studies. Games and Culture . Volume 1 Number 1. January 2006 36-40.
http://games.sagepub.com

Keller, J.M. (1984). The use of the ARCS model of motivation in teacher training. In Shaw, K.,
& Trott, AJ. (Eds.). Aspects of Educational Technology, Volume XVII (pp. 140 - 145). London:
Kogan Page.

Kirriemuir, J., & McFarlane, A. (2004). Literature Review in Games and Learning. Bristol:
NESTA Futurelab.

Kogan, N. (1983). Stylistic variation in childhood and adolescence: Creativity, metaphor and
cognitive styles. In J. H. Flavell & E. Markman (Eds.), Handbook of child psychology, 3:
Cognitive development (pp. 630-706). New York: John Wiley.

Leeper, M. R., Greene, P., & Nisbett, R. E. (1973). Undermining children's

intrinsic motivation with extrinsic rewards: A test of the "overjustification" hypothesis. Journal
of Personality and Social Psychology, 28, 129-137.

Loftus, G. R., & Loftus, E. F. (1983). Mind at Play. The Psychology of Video Games. New York:
Basic Books.

Malone, T. W. (1981). Toward a Theory of Intrinsically Motivating Instruction. Cognitive
Science, 5(4), 333-369.

Mann, B. L. (1976). Fill and dump play: Mastery in handling skills and object permanence. In T.
D. Yawkey & A. D. Pellegrini (Eds.), Child's play and play therapy (pp. 59-76). Lancaster, PA:
Technomic.

McAuley, E., & Tammen, V. (1989). The Effects of Subjective and Objective competitive
outcomes on intrinsic motivation. Journal of Sport & Exercise Psychology, 11, 84-93.

Mitchel Resnick (2004). Edutainment No Thanks. | Prefer Playful Learning. Associazione
Civita Report on Edutainment.

http://llk.media.mit.edu/papers/archive/mres/edutainment.pdf

Papert, S. (1998). Does Easy Do It? Children, Games and Learning. Game Developer, June
1998, 87-88.

Piaget, J. (1962). Play, dreams, and imitation in childhood. New York: Norton. Power, B.M.
"Rules made to be Broken: Literacy and Play in a Fourth-Grade Setting." Journal of Education,
174,1,70-87, 1992.

Prensky, M. (2001). Digital Game-Based Learning. New York: McGraw-Hill.

Reiber, L. P., Luke, N., & Smith, J. (1998). Project KID DESIGNER: Constructivism at work



through play. Meridian: Middle School Computer Technology Journal, 1(1).

Reiber, L. P., & Matzko, M. J. (2001). Serious design of serious play in physics. Educational
Technology, 41(1), 14-24.

Rogers, Cosby S. & Sawyer, Janet K. (Eds.). (1988). Play in the lives of

children. Washington, DC: National Association for the Education of Young

Children.

Rubin, K. H., Fein, G G, & Vandenberg, B. (1983). Play. In E. M. Hetherington (Ed.),
Handbook of child psychology, Vol. 4: Socialization, personality and social development (pp.
693-747). New York: John Wiley.

Runco, M.A. (1990). ‘The divergent thinking of young children: implications of the

research’, Gifted Child Today, 13, 4, 37-9.

Slavin, R. (2000). Educational Psychology: Theory and Practice. 6 th Edition, Englewood Cliffs,
New Jersey , Allyn and Bacon.

Trushell, J., Burrell, C., & Maitland, A. (2001). Year 5 pupils reading an "Interactive Storybook"
on CD-ROM: losing the plot? British Journal of Educational Technology, 32(4), 389-401.
Valarand, R.J., & Bissonnette, R. (1992). Intrinsic, extrinsic, amotivational

styles as predictors of behavior : A prospective study. Journal of

Personality, 60, 599-620.

Wagotsky, L. S. (1976). Play and its role in the mental development of the child. In J. S. Bruner,
A. Jolly, & K. Sylva (Eds.) Play-Its role in

development and evolution (p. 538). New York: Basic Books. (1978). Mind in society: The
development of higher psychological processes. Cambridge, MA: Harvard University Press.
Williamson, B & Facer, K (2004). More than 'just a game": the implications for schools of
children's computer games comunities, Education, Communication and Information, Vol 4, No
2/3, November, 253-268.

Wakefield, J.F. (1991) The Outlook for Creativity Tests, Journal of Creative Behavior 25: 184—
93.



