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Abstract 
Innovation in teaching and learning (TL) aims to improve the effectiveness of the delivery of 
knowledge. The impact of effective innovation is a teaching method that looks more 
interesting with higher acceptance among students. Infiniti Cergas Sihat (InCeS) is a teaching 
aid that contributes to the development of current TL innovation. Attractive color design and 
interactive method of playing make this innovation easy for students to accept. This study 
aims to see the effectiveness of InCeS on TL for students and the focus of this study is on 
special needs students. A total of 40 special needs students from a school in Pulau Pinang 
have participated in the program involving the InCeS application in TL. Results from the 
questionnaire given to the teachers involved during the activities show that the students 
showed interest in the activities that used InCeS. The teacher's participation in the activity 
also contributes to the interaction in learning for the special needs students. 
Keywords: Teaching Aid, Innovation, Special Need Students, Teaching and Learning; 
Interactive 
 
Introduction  
Uncontrolled use of modern technology such as playing virtual games has a negative impact 
on the health of the game. Virtual game players often face health problems such as short-
sightedness, obesity, and irregular sleep problems (Mail & Ibharim, 2020). In addition, they 
also often experience emotional disturbances and lack communication skills (Pushpunathan 
& Pitchan, 2019). Physical and muscle development is also affected because of playing virtual 
games for a long period of time (Nahar et al., 2017). In order to overcome and balance the 
uncontrolled use of modern technology, a board game called Infiniti Cergas Sihat (InCeS) was 
developed. Physical activity and exercise can improve self-image, social skills and cognitive 
function and reduce symptoms of anxiety (Taylor et al., 1985). 
 

InCeS combines face-to-face physical and intellectual activities in groups. InCeS was 
developed inspired by the findings of previous research studies that stated that board games 
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can increase understanding of knowledge, increase interpersonal interaction between 
participants, increase motivation and counting skills of participants (Noda et al., 2019; 
Elofsson et al., 2016). Therefore, this paper will discuss the implications of using InCeS to 40 
special education students from a school in Penang. After playing the InCeS board game, 
students with the help of the accompanying teacher are required to answer a questionnaire 
to study the implications of this game for them. 
 
Literature Review 
Various studies related to the benefits of board games have been conducted by many 
researchers from around the world. Among them, a study conducted by Nakao (2019), states 
that board games are beneficial in modifying human behavior. Other findings include the 
effects of board games on brain function, cognitive effects, and modification of lifestyle and 
health factors. According to Lin (2017), board games experienced development starting in 
2001. This development is due to the insistence of the players by making board games an 
option during leisure activities. Student involvement in board games can help their 
intellectual development. Board games that have the characteristics of playing while learning 
have the potential to be produced and expand their market since these games can make 
students happy and help in improving their knowledge (Coil et al., 2017). 

Researchers also believe that with the help of board games, interpersonal 
communication of most people with different backgrounds can be applied (Wu, 2011). The 
mechanics of the game, the choice of playing partners and the frequency of play affect the 
effect of the board game. Wu (2011) also suggested that board games be used as teaching 
materials to train various player abilities. The use of board games is an inexpensive method 
to reduce the knowledge gap that separates less able and more able children when they want 
to start school (Siegler & Ramani, 2009). Board games are a simple low-cost intervention that 
can successfully improve the numerical skills of children from low-income families (Scalise et 
al., 2019). 

Mou et al (2018), in their paper stated that most children are interested and happy to 
play the board game they created because it works as a game while doing physical activity. 
While Estrada‐Plana et al (2021), also concluded that modern board games and cards can be 
an effective cognitive intervention to maintain some cognitive functions. 

The results of a study by Davis-Temple et al (2014), to students with special needs 
showed that teaching the steps of a board game using a simple procedure led to an 
improvement in their performance in completing game tasks. The child with special needs 
also enjoys the game and can mention certain aspects of the game. In addition, class teachers 
reported that the intervention was very helpful in teaching children to play games. 
 
Methodology 
a) Respondents 
The research conducted is based on the observation method, using a safe sampling method 
which considers all special education students participating in the Science, Technology, 
Engineering and Mathematics or STEM (Science, technology, engineering, and mathematics) 
program, a joint venture between a school in Penang and UiTM Pulau Pinang. A total of forty 
students attended and participated in the two-day activities. 

In the program, InCeS has been used as one of the activities. InCes is a board game that 
is used as an intermediate medium for teaching while playing or Game-Based Teaching (PBP). 
In addition, InCeS also implements exercise activities as an intermediary game instrument to 
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promote healthy physical activity. This is because based on a systematic study conducted by 
Ng et al (2017), concluded that children with ADHD (attention deficit and hyperactivity 
disorder) and normal children respond better after physical activity. 
 
b) Game method InCeS 
InCeS is a board game, using infinity and colorful symbols (Figure 1). Each compartment 
contains a light exercise activity such as sit ups, push ups, planks, jumping jacks, squats, local 
running and stretching exercises. The infinity symbol allows the game to be played 
continuously until a certain period set by the player. In addition to exercise activities, this 
InCeS section also has a penalty section and a reward section to make it more interesting. 
InCeS games are combined with learning activities such as reading text cards or math 
operation cards. 

 
 

 
Figure 1. Board game set InCeS 

 
The gameplay of InCeS can be explained briefly in the flow chart of Figure 2. It is 

designed so that it can be played in groups or individually. At the beginning of the game, each 
representative of the group (if playing in a group) or individual throws dice to determine the 
turn. The group or individual with the highest dice points will start the game. Players throw 
the dice and move counter based on the number shown on the dice. Players must answer 
questions and do exercises. Only correct answers will get marks. 
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Figure 2. How to operate the InCeS game as an innovated learning tool 
 
c) Research Instrument 
A questionnaire has been developed based on the assessment of JERI (Physical, Emotional, 
Spiritual and Intellectual) which has been introduced in the National Education Philosophy 
2021 as an important criterion in the development of the young generation to produce a 
balanced generation. According to Adnan (2010), this JERI criteria is important to achieve 
national education goals to produce outstanding individuals 

(1) PHYSICAL criteria. Physical health is closely related to physical activity performed 
by each individual. A healthy body is an individual who has physical fitness and good 
personal health. Students who have physical health enable them to carry out effective 
learning (Edginton et al., 2011). Physical health also contributes to positive changes in 
student behavior (Mahadi et al., 2015). 
(2) EMOTIONAL criteria. Emotions are closely related to individual psychological 
changes to the situation they face. Sulaiman et al (2017) explained that emotional 
intelligence can increase the individual's potential. Emotional differences between 
students' economic levels also affect academic achievement (Sanu, 2019). The 
emotional element should not be taken lightly because it also involves social skills, 
emotional management, and the individual's empathy towards others. 
(3) SPIRITUAL criteria. This criterion is related to the individual's heart and soul which 
cannot be seen with the naked eye. Spiritual health is closely related to the application 
of religious values (Ahmad et al., 2005; Hamzah, 2021). Adherence in religion becomes 
a guide in encouraging individuals to practice good and commendable morals and 
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attitudes (Jodi et al., 2014). Therefore, individuals who have a healthy spirituality will 
be able to contribute to harmony and well-being among the community. 
(4) INTELLECTUAL criteria. Intellect is the individual's ability to think and understand, 
then make an assessment in a process. The mastery of the 3M, which is reading, 
writing, and calculating faster, can affect the improvement of students' intellect. 
Intellect is also one of the factors for improving performance in learning (Rayung et 
al., 2019; Michael & Ambotang, 2019). 

 
The challenges and preparation of teaching and learning for special education students 

are different and require the cooperation of all parties including parents (Ishak et al., 2012). 
However, based on the criteria, the assessment should be processed according to the 
suitability of the special education student (Manap et al., 2020). Another criterion is added to 
the assessment, SOCIAL criteria, to assess students' ability to establish social relationships 
with friends. Table 1 is a summary of the assessment that has been modified to suit special 
education students. 
 
Table 1 
Summary of JERI criteria evidence based on InCeS assessment 

CRITERIA DESCRIPTION 

Physically The ability of students to carry out the directed activities. 

Emotions Students' ability to show emotions (happy, angry, etc.). 

Spiritual Student compliance with the instructions given as well as maintaining 
morals/attitude while carrying out activities. 

Intellectual Ability of students to motivate themselves and help other friends. 

Social Students' ability to establish social relationships with friends. 

 
Analysis and Discussion 

Forty special education students who participated in this program consisted of 26 male 
students (65%) and 14 female students (35%) refered to Figure 3. They range in age from 13 
to 19 years old. Eleven of them are 16 years old, eight people are 17 years old, seven people 
are 13 years old, five people are 15 years old while the rest are 14 years old (three students), 
18 years old (three students) and 19 years old (three students). This student has attended 
school at this school between nine months and six years. However, only half of the data on 
the duration of schooling at the school was obtained. Apart from that, the learning level of 
these students is not determined by their age, but their ability to be independent and follow 
the skills learning process at school. 
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Figure 3. Students involved by gender 
 

Referring to Figure 4, from the assessment done by the teacher, 85% of students are 
very physically active. 75% of students showed mixed emotions such as being happy when 
they answered the answer correctly, excited to help their friends and disappointed when they 
failed to answer correctly. However, there were two students who did not show any emotion 
while playing. This coincides with the results of the study (Gapin & Etnier, 2014) showing that 
physical activities such as sports are generally considered effective in reducing the symptoms 
of uncontrollable behavior among children diagnosed with ADHD. These findings add support 
to the underlying mechanism-based argument that sports activity may be an appropriate 
strategy to reduce serious ADHD symptoms. 

 
Figure 4. Teacher evaluation of students based on physical and emotional criteria 

 
Figure 5 is based on compliance with the rules of the game, 90% of students understand 

and obey the instructions of the game. While the rest could not fully follow the instructions 
given. Intellectually, 57.5% are actively involved by giving support and encouragement to all 
friends. While other than that, only choose certain friends to be supported. On the social side, 
70% of students can communicate with all students while 30% only communicate with certain 
individuals. However, this situation is very helpful in developing the social skills of special 
education students. This is supported by the study of Sung and Hwang (2013), namely PBP is 
a learning environment that integrates games and facilitates students to collaborate with 
each other and organize the knowledge learned during the learning process. 
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Figure 5. Teachers’ evaluation of students based on spiritual, intellectual, and social criteria 
 
Conclusion 
Special needs students should be given different and more planned attention. Spesifically 
teaching aids that can interest them in the teaching and learning process (Yasin et al., 2013). 
Therefore, InCeS is an interesting board game that can be used in TL. InCeS can attract 
students to try this game because it has its own appeal in terms of design and color. InCeS is 
suitable to use in schools as a teaching aid in asessing emotional, intellect, and fitness of 
students. According to a study (Khalil et al., 2020), teachers should give immense efforts to 
carry out an effective TL to special needs students. Teachers have also been directly involved 
in the activities carried out, making the teaching and learning process more interesting and 
effective. From the findings, it can be concluded that the teachers and students are 
exceptionally interested and enjoyed using InCeS in their TL practice. 
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