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Abstract - Parents and teachers in Taiwan attach great importance to mathematics education, but most students are suffering 

from learning strategies. Therefore, Tsai Kun-Lung gifted mathematics systemdevelops “hospital evaluation system” to 
provide computer systems to detect learning status and effectiveness, and to develop teaching materials and teaching aids. 
Through the results of the pre-test to analyze its advantages and weakness, the teacher provides appropriate teaching 
methods and teaching aids, so that students can easily learn the mathematical concepts and apply them in life. After four 
months, the final post-test result showed that the degree of students improved significantly. It proves that the set of the 
teaching model is benefit for students.  
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I. INTRODUCTION 

 

The subject of mathematics is a highly regarded 

course for Asian countries and it is the foundation of 

various disciplines. At the same time, it is also an 

international language, and the common knowledge 
and ability to solve everyday problems make it 

important. However, some studies have pointed out 

that many elementary school students are afraid and 

rejecting mathematics, and even finally give up the 

subject (Lee, Tam and Lee, 2015). To explore the 

reasons, Taiwan education has long been an 

examination-guided teaching. Some teachers focus on 

problem-solving skills while ignoring the cultivation 

of thinking and calculus skills, which makes students 

deter in mathematics (Liu and Shen, 2015). 

The current mathematics education has been 

upgraded from the level of mathematical calculus to 
mathematical literacy. The OECD defines 

mathematical literacy as a tool, a citizen's literacy, 

and the PISA's description is more representative of 

the true meaning: "The ability to identify, understand, 

and explore the meaning of mathematics in this 

world, to solve private life, school life, work and 

leisure, The problems of different situations in the 

community and society can explain the mathematical 

judgments made by them, and can carry out logical 

thinking and then explore mathematics." This 

definition emphasizes the connection and importance 
of mathematics and life. This definition emphasizes 

the connection and importance of mathematics and 

life (Zhou, 2006) and allows students to 

independently build critical thinking, logical 

reasoning, lifelong learning, and the ability to 

innovate (Yang, 2018). 

Teachers should strategically build scaffolding so that 

students can understand important mathematical 

concepts and improve their mathematics skills.Thus, 

students can learn important core mathematics topics 

and become capable of taking away(Lee, Tam and 

Lee, 2015). Therefore, the researchers used the 

tutoring education that is common in Asia - TsaiKun-

Lung gifted mathematics system as an example to 

explore whether the teaching materials and teaching 

aids are used in mathematics learning, and whether 

the students' achievements have improved 

significantly. 
 

II. LITERATURE REVIEW 

 

2.1 Adaptive education 

In the past, the education method was mainly 

centered on the teacher. The same set of teaching 

materials has been used. The teacher believes that the 

important content is completely neglected by the 

students' interest and learning intentions, resulting in 

low learning intentions and unsatisfactory learning 

results. Since Gardner proposed multiple 

intelligences, learning can be divided into eight major 
aspects - musical-rhythmic,visual-spatial, verbal-

linguistic, logical-mathematical, bodily-kinesthetic, 

interpersonal, intrapersonal, naturalistic, rather than 

subject classification. Students can enhance their 

learning according to their interests or the best part. 

Adaptive education is a model that is completely 

different from traditional models. Adaptive education 

is to provide learners with appropriate 

individualneeds to develop their own potential, and 

then to achieve self-realization. Students are expected 

to have high self-confidence, internal learning 
motivation, high-level mental operation ability and 

social ability and social responsibility(Huang and 

Zhang, 2010). 

The basic principle of teachers' teaching of adaptive 

education is to change the teaching strategy within 

the controllable range according to the student's 

learning situation. That is to use different teaching 

methods to inspire students' desire to learn, stimulate 

creative thinking, promote self-control, gain 

individual learning benefits, and achieve the final 

teaching goals (Wen and Zhao, 2019). The teacher 

will gradually reduce the time for group teaching, 
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only explain the necessary points, increase the group 

and individual guidance time, so that students have 
more time to think, and can learn more according to 

their own level (Huang and Zhang, 2010). 

Before implementing the teaching, teachers can use 

information technology to conduct learning and 

diagnosis, that is, pre-testing, to understand the 

degree of students, learning style and student status, 

in order to reduce future learning difficulties. The 

teaching party is based on the theory of multiple 

intelligences, allowing teachers to design appropriate 

learning methods to train students' ability to express, 

understand, remember, and practice. After the end of 

the teaching, the teacher also evaluates the student's 
learning outcomes. Most of the assessment methods 

are given in the form of observation in the context of 

teaching (Lin, 2017). 

Adaptive education is a challenge for both teachers 

and students. Teachers need to have a set of 

appropriate courses and teaching strategies to make 

students have the best status. In summary, the 

strategies are as follows: 1. Adjust the difficulty of 

the course; 2. Arrange different learning activities; 3. 

Adjust the order of learning tasks; 4. Adjust the pace 

and time of learning; 5. Coordinate with students' 
interest in teaching; 6. Encourage multiple 

expressions; 7. Adjust the composition of the 

learners; 8. Adjust the teaching style to match the 

student's learning style; 9. Guide students to take the 

initiative to learn (Huang and Zhang, 2010). 

 

2.2 Mathematics teaching aids 

Mathematics is an abstract subject, a combination of 

numbers and symbols. These seemingly meaningful 

formulas are a kind of heavenly book for students 

whose cognitive development is not at the stage of 

abstract thinking. In order to achieve teaching results, 
students can understand the process and concepts, and 

teaching aids become an auxiliary tool for teaching. 

The types of teaching aids can be roughly divided 

into three types, instructional aids, visual aids and 

print media. Instructional aids are like static teaching 

aids for charts, models, maps, etc., while visual aids 

use pictures, draw pictures on the blackboard, and use 

spoken language to explain and operate. Both have 

teaching aids, but the instructional aids are less able 

to satisfy with the desire of operation to the students. 

(Othman and Ahmed, 2018). Print media is a teaching 
aid that enhances learning by means of video, film, 

television or slides (Nasab, Esmaeili and Sarem, 

2015). This is a one-way presentation by the teacher. 

Students can only be static and passively watching it. 

Mathematical manipulators can be defined as 

teaching tools that can be applied to mathematics 

teaching with tangible concrete objects, which can 

make abstract concepts concrete and simple (Li, Tan 

and Li, 2015). Kolb proposed the experiential 

learning model in 1984, which divided the learning 

into four phases and looped: 1.concrete experience; 

2.reflective observation; 3.abstract conceptualization; 

4.active experimentation (Jain and Billaiya, 2017) . 

This process uses the principles of sensory and 
operational specificity. Ambarini, Setyaji and Suneki 

(2018) mentioned that the experience of sensory aids 

such as sight, hearing, touch, taste, and smell can 

enhance the learning of concepts and develop the 

ability of higher classes. Therefore, teaching aids are 

not limited to hands-only or limited to children, it is 

applicable to all ages and various learning areas. 

Teaching aids are indispensable in all kinds of 

teaching, as explained below. 

1. First of all, it can enhance students' concentration 

and help to understand abstract concepts. It can 

improve learning interest and reduce learning 
disabilities and anxiety to enhance students' self-

confidence and creativity (Li, Tan and Li, 2015; 

Jain and Billaiya, 2017). When students explain 

the content of the class in a dictation, they can't 

understand the abstract concept in the brain and 

are distracted. It is easy to cause frustration in 

learning, the provision of teaching aids, and 

visual tools to enhance attention in the 

classroom.  

2. The teaching aid can stimulate different problem-

solving skills for math problems and improve 
learning outcomes (Li, Wang and Li, 2017). This 

problem-solving technique is not about the 

direction of the exam answer, but to visualize the 

process, stimulating students to think about 

different possibilities, and at the same time 

making them more long-term memories (Othman 

and Ahmed, 2018). 

3. For teachers, teaching aids can help teachers to 

set clearer themes of teaching. There can be more 

specific and effective explanations in teaching, 

so that students can establish systematic concepts 

(Othman and Ahmed, 2018). 
Math teaching aids are helpful to both students and 

teachers, making teaching more systematic and 

learning more efficient. Through teaching aids, 

students can be curious about learning topics, explore 

and identify the causes and solutions of problems 

(Ambarini, Setyaji and Suneki, 2018). 

 

III. RESEARCH METHOD 

 

This study takes Tsai, Kun-Lung gifted mathematics 

systemas an example to explore whether the teaching 
materials and teaching aids are used in mathematics 

learning.Tsai, Kun-Lung gifted mathematics system 

is centered on students, based on the development of 

students' physical and mental abilities, and with the 

detection of mathematics hospitals. It truly identifies 

children's mathematics ability, finds out the blind 

spots of mathematics, and thinks that it is the basis 

for advanced training or remediation, teaching 

students in accordance with their aptitude, and 

implementing individualization. Breaking through the 

obstacles of children's mathematics, it enhances 

children's confidence in learning, making children no 



International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 

Volume-7, Issue-4, Oct.-2019, http://iraj.in 

Explore Adaptive Mathematics Education-Taking Tsai Kun-Lung Gifted Mathematics System as an Example 

 

44 

longer afraid of mathematics, and realize that 

mathematics is "lively and interesting".  
This study was conducted on third-grade students 

from Sanmin Country, Sanmin District, Kaohsiung 

city, south of Taiwan to the direct school. There were 

20 students, 10 males and 10 females. These students 

use the mathematics hospital evaluation system to 

identify the ability before the class and determine the 

learning level according to the evaluation results. 

After that, we will review it once a month to 

understand the learning situation and adjust it in a 

timely manner. For four consecutive months, we will 

do post-testing to understand the final learning 
situation. 

The mathematics hospital evaluation system is a 

computer evaluation system developed by Tsai Kun-

Lung gifted mathematicssystem. The process is to 

send paper and pencil for students to calculate. After 

the student logs in to the system, he or she clicks on 

the computer to answer. The title can be divided into 

number calculation (P), quantity measurement (Q), 

graphic geometry (R), and quantity relationship (S). 

 

No. Type Indicator 

1 P Continuous multiplication 

2 P Multiplication application 

3 P Addition, subtraction, multiplication 

4 Q Metric, millimeter relationship and conversion 

5 Q Calculation of centimeters and millimeters 

6 Q The relationship between centimeters and millimeters and conversion 

7 Q Multiplication and division of capacity 

8 Q Addition and subtraction of capacity 

9 Q Capacity estimate 

10 R Round application 

11 R Know the compass 

12 R Recognize the circle 

13 S Completion and enrollment of statistical tables 

14 S Recognize statistics tables 

15 S Make a record 
Table 1: The indicator of hospital evaluation system 

 

IV. DISCUSSION 

 

The results of this pre-test and post-test are compared and analyzed as follows： 
 

 P Q R S 

pre-test 41.65 28.35 46.6 16.55 

post-test 62.4 61.5 66.25 52 

comparison +49.82% +116.93% +42.17% +214.20% 
 

Table 2: Overall performance 

 

 P Q R S 

 male female male female male female male female 

pre-test 33.3 50 31.6 25.1 50 43.2 16.6 16.5 

post-test 63.8 61 64 59 64.5 68 51 53 

comparison +91.59% +22% +102.53% +135.06% +29% +57.41% +207.23% +221.21% 
Table3: Comparison between male and female students 

  
As can be seen from the above data, R is the best, and 

the weakest is S. Exploring the reason, it should be 

the third-grade R theme for the application of the 

circle and the introduction of the compass circle, the 

content is easier to understand. The content of the S 

needs to be reported and recorded. This is a logical 

application at a higher level. If there is no basis for 

the relationship between quantity and quantity, 

students' performance in this aspect is poor. If 

analyzed by gender, the parts that boys and girls are 

good at are different. Boys have strong R-graphics, 
while girls are P. After four months of study, the 

overall performance has the largest improvement in 

the S-quantity relationship, reaching 214.20%. 

Exploring the reason, students are less likely to 

analyze the data in school or in peacetime, but when 

they first contact, they don’t know how to convert the 

numbers into data, and then present them in a 

systematic way, so this is the biggest difference. In 

addition to the S-quantity relationship, the 

commonality between boys and girls in the post-test 

is that the most significant measure is the 

measurement of Q. The inference is that the 
conversion of these metric units allows students to 
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clearly distinguish the associations through the 

operation of the teaching aids. 
 

V. CONCLUSION 

 

The study found that students have a great degree of 

progress through systematic teaching, teaching aids 

and coaching, and they are more confident in follow-

up courses. Of course, the diagnosis of mathematics 

hospitals is the most important part. Through the 

analysis of computer programs, there are conclusive 

results. Therefore, understanding the strengths of 

students and the parts that should be strengthened, 

and giving the most needed assistance, is the biggest 
contributor to empowering students.  

Tsai Kun-Lung gifted mathematics system is different 

from other mathematics tutoring classes in Taiwan. It 

is not a tonic culture. It is not a skill to solve 

problems by repeating exercises. It is not an 

instructional skill, but an operational way to reinforce 

its mathematical foundation. The principle of 

mathematics, future problem types can also easily 

answer questions, and can apply mathematics in life. 
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