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Abstract: The purpose of the study is to explore trainee teachers' creative thinking and innovation during
physical education game projects. It was conducted in one of the Teacher Training Institutes in Malaysia for
duration of four weeks. Thirty-six trainee teachers in twelve groups participated in this study. Qualitative research
method was adopted as the researchers observed the participants creative thinking and innovation process during
games project. Data were collected from observational checklist, reflective journal writing and semi structured
focus group interview transcriptions. All the qualitative data were later analyzed with Nvivo data analysis process.
The proposed game projects and innovation process enables trainee teachers to develop creative thinking skill.
Data revealed themes like decision-making, problem solving, creativity and teamwork. Kangas's (2010) Creative
and Playful Learning Process Model were utilized in this study. The finding showed that trainee teachers' creative
thinking skill enhanced during the game inventing innovation process. Therefore Teacher Training Institute will
have more success using innovative games project to enhance creative thinking skill among physical education
trainee teachers.
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1. Introduction

Education organization is moving towards creative schools, which emphasizes on creative learning
environment (Davies, Jindal-Snape, Collier, Digby, Hay & Howe, 2013). Education is the basis for economic
knowledge and growth through cultivating creative and innovative citizens as affirmed by many countries (Stables,
2009), which has advanced from traditional education (Sawyer, 2006). “ The flourishing attention on creativity and
its promotion in schools motivated many researchers to examine implicit and explicit theories to understand
creativity” (Saracho, 2012). The teachers’ implicit theories on creativity are refers to get the teachers’ view, beliefs,
or conceptions on creativity (Andiliou & Murphy, 2010; Kampylis , Berki & Saariluoma, 2009; Tin, Manara &
Ragawanti, 2010). While, explicit theories on creativity are focused on researchers empirical studies that
contribute to creativity knowledge in schools (Babalis, Xanthakou, Kaila & Stavrou, 2012; Davies et a., 2013;
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Kangas, 2010; Konstantinidou, Michaopoulou, Agelousis & Kourtesis, 2013; Lassig, 2013; Piffer, 2012).
Therefore, an increase attention on how to equip in-service and trainee teachers’ with creative and innovative
thinking, particularly in primary education is the main focus (Kampylis et a., 2009). Creativity involves mental
process in solving problem, personality-mental competencies, and product (Babalis et a., 2012). Its development
can be influenced by mood and emotion). Accordingly, an introduction of game project among the trainee teachers
in this research may take care of their “feeling” in creative thinking learning. Game has positive effect on learning
qualities in term of actions and attitudes in playful learning environment (Kanga, 2010). This creative learning
experience may enhance their future roles in pupils creativity development (Davies et a., 2014). Creative
learning maybe transferred by structuring physical and pedagogic environment as teaching for creativity based on
command of the topic’s relevancy, knowledge, creative learning process, and innovation (Davies et al., 2014).
Moreover, peers collaboration provides an opportunity for sharing and applying knowledge, co-creation, and
design the play processes (Kanga, 2010). Hence, it is essential to cultivate trainee teachers' creative behavior as
role models and mentors for pupils' creativity development (Davies et al., 2014; Kampylis et al., 2009; Newton &
Beverton, 2012). Creative thinking is the essence for innovation (Brand, Hendy & Harrison, 2015). However,
there was limited research on how innovative game projects as learning processes that promoted creative thinking
and innovation in physical educational classes at Teachers' Training Institution, and particularly in Maaysia.
Therefore, this study assessed the extent of creative thinking and innovative experiences gained by the Malaysian
trainee teachers.

2. Literature Review

One of the thinking goals is creative thought (Newton, 2012). Creativity concerns novelty or originality,
appropriateness, plausibility, and rightness-of-fit or fitness-for-purpose (Newton, 2012; Newton, 2013). It aso
refers to development of creative knowledge by using imagination and possibility thought (Craft, 2005; Cremin,
Burnard & Craft, 2008; Egan, 2005). The six creativity measurement are person, process, product, and/or press
(Rhodes, 1961); persuasion (Simonton, 1995); and potential (Runco, 2003). Creative person refers to “information
about personality, intellectual, temperament, physique, traits, habits, attitudes, self-concept, value systems,
defense mechanisms, and behavior” (Rhode, 1961, p. 307). Creative process concerns a series of creative stepsin
search of “motivation, learning, thinking, and communicating” for creative production (Rhode, 1961, p. 308).
Creative product is the creative engagement outcome in term of tangible product (Rhode, 1961), behavior or ideas
(Richards, 1999). Creative press explores associations among (between) creative persons, processes, and products
with the influential factors of social and environmental. Creative persuasion relies on how creator succeeds in
influencing others to agree with them as creative person, processes or products (Simonton, 1995). Whereas,
creative potential refers to the sensitivity of educators in recognizing youngsters' creative potential for translating
new meanings and interpretations (Runco, 2003). Lassig (2013) adopted four approaches creative process of
adaptation (modify the existing work), transfer (new application), synthesis (combination of ideas to form new
idea), and genesis (originality) to study 20 adolescents’ creative process engagement.

Past studies reported that creative teachers are high in intrapersonal awareness (Reilly, Lilly, Bramwell &
Kronish, 2011), well-being enhancement (Grainger, Goouch & Lambirth, 2005), goal-oriented motivation through
problem-solving, task-commitment, effective and collaborative strategies (Hong, Hartzell & Greene, 2009), and
creative behaviors in term of curiosity, connectivity, autonomy, ownership and originality (Grainger et al., 2005;
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Jeffrey, 2006). In addition, Davies et a. (2014) in their systematic literature review of 210 educational research
reported that school supportive culture of teaching for creativity is important to boost teachers' creativity
conceptual, creative skills and knowledge, collaborate constructively with a mentor, action research and reflection
practices. In this research context, game project may provide an opportunity for them to develop and experience
awareness of their own learning needs that can be transformed as awareness of future pupils needs in their
creative learning process as reported by European’s case studies in Creative Partnership projects (Davies et al.,
2014). Its significance has been highlighted as 132 Greek in-service and prospective teachers felt lack of training
and confidence in releasing primary school students creative potential (Kampylis et al., 2009). Besides,
incubation period, unconscious process time-framed is deemed as part of the creative process for Australia three
primary school pupils (Webster & Campbell, 2006). On the other hand, Davies (2006) reported that formative
assessment with feedback is found to be more effective in promoting creative learning among in-service
development courses.

Kangas (2010) developed the model of creative and playful learning (CPL) with four processes from
orientation (knowledge co-creation), creation (game design and creation), game play (small group), and
elaboration (small group or whole class levels — elaboration, reflection, and evaluation) for 68 children aged
7-12. Game co-creation requires constructive knowledge, joint negotiation, creative collaboration, and reflection.
The importance of integrating fact, fiction, and playing learning environment in teaching and learning as the
foundation for crafting creativity, imagination, and group work skills without neglecting academic achievement —
physica, participative, knowledge co-creation, thinking, and media skills have been highlighted. It is aso a
meaningful across curriculum teaching and learning approach. However, the teachers are challenged with
multi-roles such as being facilitators, instructors, learners, and tutors in this creative and playful learning
processes that are different from traditional school system (Kangas, 2010). The significance of this game approach
is supported by Davies et al. (2013) in their systematic literature review of 210 educational research particularly in
attaining pupils' creative learning and teachers’ teaching for creativity development. With similar principles, Quay
and Peter (2012) integrated five models of physical education to create a creative physical education that
emphasized on teamwork, game, season, and practice with health-related fitness for primary students. In another
study, Konstantinidou et al. (2013) found that 220 physical educators from 205 Northern Greece el ementary
schools demonstrated poor theoretical background on pupils creative characteristics (cognitive aspects,
motivation, and personal properties) and their creative outcome. They urged the European Council to improve
creativity training as part of the educators' education for promoting creative schools. Furthermore, European
Union has funded few types of Creative Activitiesin Learning for Innovation through entrepreneurial programsin
order to examine how creativity facilitated entrepreneurial self-efficacy (one's belief in own skills and ahilities)
along the innovation processes (Barakat, Boddington & Vyakarnam, 2014). Furthermore, Figl and Recker (2016)
urged that diagrammatic process representations provided more appropriate ideas than textual descriptions on
process-redesign creative tasks as creative problem solving.

In other study, a direct relationship between creative thinking and ethical decision making in the process of
forming and assessing new ideas to solving problems has been found in nursing education (Mumford et al., 2010).
A creative decision-making and problem solving are essential skillsin nursing profession (Bunkers, 2011; Schultz,
Zippel-Schultz & Salomo, 2012). Four creative thinking strategies consisted of diversity of learning, freedom to
learn, learning with confident, and learning through group work were categorized after systematicaly reviewed
eight nursing articles (Chan, 2013). The researcher claimed that educators could develop students' creative
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thinking and problem solving skills confidently and collaboratively with adequate freedom and guidance. In line
with this, 100 students (11D group) of Maaysian Universiti Teknologi MARA who have engaged in innovation
convention by presenting any innovation, inventions and design projects were also claimed to have more
confident and motivated in their problem solving skills, communication skills and work as a team (Mahdi,
Sukarman & Yok, 2015).

Collaborative learning has been differentiated from creative collaboration (Craft, 2008; Hamalainen &
Vahasantanen, 2011). Collaborative learning refers to group-based intentionally shared knowledge and shared
learning processes; while creative collaboration is based on socialcultural approach (Vygotsy, 1978) that
emphasizes on a situated group interaction processes that evoked interdependency on shared knowledge,
competencies, and goals in constructing new useful ideas or solutions for the community. Therefore, in order to
promote creative collaboration learning, teachers are urged to set appropriate learning activities and contexts with
updated theoretical, pedagogic, and technological integration (Haméalainen & Vahiasantanen, 2011). Consistent
with Wu, Wu, Chen, and Chen (2014), the three most influential factors of creativity have found under
Community Dimension from 40 senior experts. The factors were “Integration of creative education” under “ Social
education environment” criteria; while “Oppressive of environmental behavior” and “Respect for intellectual
property” under “Social cultural environment” criteria. “Integration of creative education” meant at each civil
level, the government and private organizations jointly set policies for creative and innovation education.
“Oppressive of environmental behavior” referred to adequate external pressure to push for creativity development.
“Respect for intellectual property” reflected a protection on domain of knowledge and creativity in knowledge. In
other words, the educators and policy makers play crucial roles in developing students' creativity (Wu et al.,
2014).

West and Farr (1990, p. 10) defined creativity as “the ideation component of innovation”, and innovation as
“the proposal and applications of the new ideas’. Similarly, creativity is thinking something new, and innovation
is implementing something new (Sloane, 2016). Both are closely interlink. To identify an innovation in learning,
we must define the standard practice as well as the new way and determine that the new way is better. However,
chasing after the next new desirable goal with little evidence of its efficacy wastes valuable time, money and risk
students at risk of missed opportunity to learn true innovation. A proposed innovation can be tested via formative,
iterative evaluations prior to the needed validation with randomized, controlled trials (Layng, Stikeleather, &
Twyman, 2006) or through innovation contests (Adamczyk, Bullinger & Moslein, 2012).

Innovation contests were classified into five categories through systematically reviewed on 201 publications
by Adamczyk et a. (2012). They were economic perspective, management perspective, education focus,
innovation focus, and sustainability focus. Publication was highly recommended as a mean to develop initiative
within and between organization(s) in the last three categories. In education focus, innovation contest was
integrated into coursework for motivating students’ capabilities in generating ideas, design, technical, teamwork,
and communication. While, management perspective referred to how the innovation contest management set the
platform to encourage participation and innovative contribution. Therefore, this study incorporated innovative
traditional game project as part of the coursework of a physical education course offered by one of Malaysian
Teachers' Training Institute.

Innovation is valued as a catalyst to growth, an add value to desirable objectives (Mobbs, 2010). As defined
by Rogers (1983), an innovation is “an idea, practice, or object that is perceived as new by an individual or
another unit of adoption” (p. 11). It provides an alternative solution or new way to a problem or creates a novel
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solution to meet needs for an individual, group, or organization (Rogers, 1983, 2003). Rogers (1995) aso argued
that the four elements of innovation by diffusion were invention of the innovation, diffusion (or communication)
through the social system, an adoption period, and consequences. Diffusion is the process by which an innovation
is communicated through certain channels among members of a social system over time (Rogers, 2003; Cuban,
2010). In other words, innovation is the application of an idea or invention, adapted or refined for specific uses
that fitted in its particular contexts (Gertner, 2012; Manzi, 2012). The implementation of an innovation proceeds
over time, often with adjustments in course as the innovation is fitted to the context. An innovation replaces the
standard product, program, practice, or process with something better, and as the magjority adoptsit, the innovation
then becomes the new standard.

This research considered the first elements of Rogers' innovation by diffusion process. It engaged directly
with the role of teacher education in progressing curriculum innovation from university coursework into schools
as physical education teacher education (PETE) pre-service teachers translate the curriculum and pedagogical
knowledge addressed in coursework into enacted curriculum while on professional teaching practice (PTP). In so
doing, the study connected with a sustained line of critical commentary in the physical education field. This
commentary suggests an apparent inability of initial teacher education to generate curriculum and pedagogy that
can effectively challenge the longstanding dominance of sport-based multi-activity curriculum and associated,
traditional pedagogies (see for example, Crum, 1983; Kirk, 2010; Locke, 1992; Penney & Chandler, 2000).

Innovation may be categorized as Closed Innovation and Open |nnovation based on the policy whether ideas
remain constrained within the organization or even shared externally. Henry (2006) defines Open Innovation as
the use of purposive inflows and outflows of knowledge to accelerate internal innovation. Open innovation
however explicitly incorporates business model as the source of both value creation and value capture. Therefore,
present research focused on the open innovation to stimulate Malaysian trainee teachers' internal innovation in
order to achieve greater learning outcomes. |CTs, e-learning and innovation are often considered by government
and researcher greeters as effective solutions for providing equal opportunities for instruction and success in
schools everywhere (Barbour, 2010; Canadian Council of Learning, 2009; Conseil Supérieur de I’ Education,
2009). However the need for change and innovation in education has yet to provide enough orientation and time
for teachers to change their practices in transforming students’ learning environment into deeper understanding or
knowledge creation. Teachers frequently cite lack of time as a primary reason for failing to implement an
intervention with integrity (Dusenbury, Brannigan, Falco & Hansen, 2003; Klingner, Vaughn, Hughes & Arguelles,
1999). The demands of time also impact the acceptability of interventions more broadly (Elliott, 1988), as new
interventions almost always require training of those implementing the changes and, often, personnel in other
parts of the system. Furthermore, if teachers perceive no advantage to a new/innovative program or practice that
incurred higher costs when compared to the current practice, they are unlikely to adopt it (Harris, 1979).
Consequently, the expected changes rarely occur or are rarely sustainable (Cuban, 2010; Christensen, Johnson &
Horn, 2008; Seidel & Perez, 1994). Therefore, deep educational innovation remains a major challenge for our
schools and our society (Bereiter, 2002; Christensen, Johnson & Horn, 2008; Cuban, 2010; UNESCO, 2008).

In summary, by referring to the above literature review, present research focuses on trainee teachers’ creative
collaboration processes that explore creative thinking skills which may comprise attention, memory, information
and associative processes, analogical thinking, metaphorical thinking, problem identification and solving, intuition,
unconscious processes, and mindfulness. They were given four weeks to produce a game project creatively and
innovatively based on traditional games as part of the coursework but optional for publication which has been
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suggested by Adamczyk et al. (2012). Present research would adopt and adapt Kangas's (2010) CPL Model that
emphasized on the linkage among curriculum-based |earning, game co-creation, and play, except for the usage of
new technologies or computer games in playing learning environment at different level of educational setting. The
Game Carnival set as the innovation contest platform to realize innovative game project and to foster creative cum
innovative among Maaysian trainee teachers.

4. M ethodology

Quialitative research method was adopted for this study to collect and analyze data on thirty six Maaysian
Trainee Teachers in twelve groups for four weeks related learning experiences of innovating traditional games
systematically based on Kangas's (2010) CPL model. It consists of four processes from orientation (knowledge
co-creation), creation (game design and creation), game play (small group), and elaboration (small group or whole
class levels — elaboration, reflection, and evaluation). The model was adopted and adapted as follows:

4.1 Orientation

PIM S3092 physical education classes were considered as the orientation of knowledge creation level. Since
Traditional Games was part of the course outline, the trainee teachers were given task to create innovative
traditional games by providing opportunity to play traditional games, in addition to their past traditional game
experiences. During the class, trainee teachers discussed the problem statements and brainstormed ideas. They
modified and created innovative traditional games based on their initial ideas and past experiences. Knowledge
co-creation requires trainee teachers to have some knowledge orientation to traditional games before they could
create an innovative traditional game. Therefore the trainee teachers’ used their own gained experiences from
playing traditional games in this course successfully. Group discussion and teamwork also helped the trainee
teachers to create innovative traditional game.

4.2 Creation

Innovative traditional game design and creation was assigned as part of the coursework task requirement in
order to motivate creative and innovative participation (Davies et a., 2013). Group members brain storm problem
statements and discussed few games based on their own experiences. On the first week all the group had some
idea on what to create based on the need to create a new modified game. Traditional games are popular in
Malaysia and played during free or leisure time activity (Balakrishnan, Ooi & Vengadasalam, 2016). Ancestors
utilized these leisure time traditional games during their |eisure activity. Some trainee teachers had the opportunity
to experience playing the traditional games of their own, some don’t. However, during the discussion session, al
group members were able to contribute their rationale for choosing a particular game. The following week each
team members justify reasons to create an innovative traditional game with modified game design and procedures.

4.3 Game Play

During the game carnival, the task was assigned to each group member and they carried out their task
successfully. All the visitors who came to visit each game station were welcomed and briefed on the game
innovation created by the group members. Trainee teachers explained how the game should be played to the
visitors. In order to make the game attractive and interesting to the participants, the rule and the requirements of
the game are made short and simple to understand. The entire group also designed creative posters, which
explained very well on the game rules that they created. Interested participants were given chance to learn, to do
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hands-on, and experience the fun movement in competitive situation in accordance to the needs, abilities, and
interests.

4.4 Elaboration

In this study, the elaboration process was the data collection level. It comprised observational checklist,
reflective journal, and semi-structured focus group interview. While the game carnival was setted as innovation
contest to evaluate their innovative traditional games.

An inductive approach was applied to analyze al the various sources of qualitative data because it can
capture and interprets meaningfully (Gioia, Corley & Hamilton, 2013; Lincoln & Cuba, 1985). Focus group
interview data were collected after the game carnival. Participation in the focus group volunteered to be
interviewed. Focus group interviews were semi-structured and were remained open for any additional questions
that arose. ldentification numbers were assigned to protect the trainee teachers' identity pseudonyms for data
analyses. Audio recordings were transcribed verbatim and were then distributed to each author for content validity.
The data then were then analyzed using six stages of thematic analysis: collect data, prepare data for analysis, read
through data, code the data, code the text for description and code the text for themes. All the collected data were
analyzed with Nvivo data analyses process. All the four authors then met to discuss their individual coding
decisions and consensus was reached.

5. Findings and Discussion

Following Kangas' (2010) CPL Model, it initially shows the discoveries of the trainee teachers learning
point of view on innovative traditional games. Table 1 illustrated the four themes of decision-making, problem
solving, creativity, and teamwork that emerged from the transcribed interview data.

Finding of this study supported trainee teachers' positive experiences innovating traditional game project for
the games carnival. The experience of the carnival itself was much of an enjoyment for the participated trainee
teachers. Innovation in these games were introduced by these trainee teachers by systematically playing with their
friends. According to Kangas's CPL Modé this is the Knowledge creation level. Another aspect that has been
highlighted during the group discussions was the opportunity for enhancement creating and modifying traditional
game for the new generation. “By infusing modern elements into the traditional game teacher trainees have given
a new look to the games (VR/L8-9).” The findings indicated that the learning is not just about the cultural aspect
of the games, but also about how trainee teachers' creativity thinking process devel oped during the modified game
creating sessions. Past studies reported that more creative environment could enhance trainee teachers’ creativity
(Sternberg, 2003: Weston, 2007; Gardner, 1993; Howell, 2008)

The qualitative data also showed some themes like decision-making, problem solving, creativity and
teamwork. The innovation of games project prepared a platform for trainee teachers to invent new games. The
second Level in the Kangas model is the Creation Level. Trainee teachers were asked to brainstorm and modify
the chosen game for their group project. During the innovation process, an atmosphere of cooperative competition
was fostered among trainee teachers to value the teamwork. These experiences supported trainee teachers to apply
the knowledge of innovation in school later. The finding also supported that they were happy and felt good to
learn about their culture, as indicated by “We learned that there are elements from different culture.” and “I felt
proud because | was learning what my ancestors used to play”. Trainee teachers thinking critically by decision
making and problem solving. As reported in past studies (Howell, 2008; Padget, 2012). Trainee teacher’s learned
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how to create a new game design for the students in school later.

During the game carnival, the trainee teachers' portrayed good game organizing management and |eadership
qualities. This is the Level 3 of the Kangas Modd that is Game Play. Findings from this study also added
knowledge that the reflective practices helped trainee teachers’ understandings of how their learning experience of
innovation will be very meaningful in future. The trainee teacher reflected their learning experience as “By
creating thisinnovative game, the experience can be used in my teaching in future”.

This journal writing practice provided a great opportunity for trainee teachers to describe what they had
learnt and engaged themselves by participating in these games during game projects. Moreover, learning
innovation in games project itself will enhance trainee teachers' creativity. What discovered were the learning
experiences and the trainee teachers ability to use language deliberately to discuss their game learning
experiences as a reflective practice. More and more reflective practices enhance trainee teacher’s ability to bring
out new ideas (Padget, 2012).

Tablel Themes: Teacher Trainers Learning Experiences

Themes Free Notes

“1 got alot of ideas innovating game” (Int/FG1/L46)

“creating Innovative traditional game, | believe that | can attract young children”
“We manage to brainstorm ideas’ (Int/FG3/134)

r?fa(liliign “We innovate, did hybrid game where we mixed gully with mainstream modern game with Petanque”
(Int/FGL/L57)
By infusing modern elements into the traditional game teacher trainees have given a new look to the games’
(VR/L8-9)
Students were able to identify problem arise while conducting the game and decided how to solve the problem
while playing game” (OC/L5)
Problem The materials used for this game is environment friendly; such as old newspaper, tape, A4 paper’s cover, and
solving portable old newspaper court (VR/L38-40)

We innovated how to make this game interesting so that we can reduce the waiting time and students excited to
play this game anywhere.(Int/FG/L29)

Trainees also reported that the experience helped them during teaching practice in school

“1 learned to become more creative (Int/FG3/L7)

“By organizing this traditional game, | learned that making this activity make me able to think creatively and do
critical thinking” (Int/FG3/L21)

“By creating this innovative game, the experience can be used in my teaching in school later” (Int/FG2/L74)

The students were able to adapt and innovate the traditional games which has been long forgotten (VR/L6-8)
Creativity Students innovated this game; by replacing the gravel (batu kelilir) with items like rubber bands, bottle caps and
buttons.  Furthermore, to make the game more interesting they designed variation wheel (VR/L13-15)

This game has indeed enhanced students’ creative thinking whereby they could think of obstacles to infuse the
element of fun to the game (VR/L29-31)

Ceper Alkagi game enhanced participants' patience and creative thinking whereby they have to search for better
strategy to knock down opponents’ balls (VR/L40-42)

The element of cooperation and team spirit is very obvious during the game carnival game (OC/L2), (VR/L30)
Students portrayed good |eadership quality and teamwork such as addressing the visitors and explaining to them
Teamwork about their innovation to the visitors (VR/L18-19)

Students revealed true teamwork when they took turn to demonstrate the procedure of their game to the visitors
who visited their station (VR/L51-52)

6. Conclusion

The study explored trainee teachers' learning experiences innovating traditional games in few games
interactions sessions and during the game carnival. It can be concluded that this program, which was organized by
th Teacher Training Institute in Malaysia was able to enhance trainee teachers' creative and innovative thinking
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skills. Trainee teachers described that they have learned on how to innovate games and it is possible to learn
creativity through these types of activities as discussed by researchers (Balakrishnan et al., 2015). Learners are
likely to remember and understand what they have learnt because of their direct involvement in solving the
problems while creating and playing games (Pickard & Maude, 2014; Baakrishnan et al., 2015; Baakrishnan et
al., 2016). Besides that, the presence elements of creativity in the process make the art of learning more
meaningful for teachers in Teacher Training I nstitutes.
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