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Abstract: This study describes how the concept of quadratic function graphs is presented in Singaporean 
mathematics textbooks and its potential in improving critical thinking skills. The research approach used is 
descriptive qualitative with critical thinking criteria set by Facione (2015), namely interpretation, analysis, 
evaluation, and inference. Based on the results of the study, it was found that the presentation of the concept 
of quadratic function graphs in Singaporean mathematics textbooks, the concept of quadratic function graphs 
is presented deductively and through investigative activities. As for the potential for presenting the concept 
of quadratic function graphs, it can develop critical thinking skills. This can be seen from the fulfillment of 
critical thinking criteria. 
Keyword: concept presentation, quadratic function graph, singapore textbook, critical thinking 
 
INTRODUCTION 

One of the main materials studied in phase E in the independent curriculum is the 
quadratic function graph. By understanding the concept of a quadratic function graph, 
students will easily understand other concepts. In addition, we can use the concept of a 
quadratic function to solve problems in everyday life such as those related to the speed of 
an object, the construction of a curved bridge and calculating the production cost of an 
item. However, in reality, students' understanding of the concept of equations and 
quadratic functions is still very low. This can be seen from the students' answers in 
solving the following problems: 

 

 
Figure 1. Student Answer Sheet 

 
From the answers, it can be seen that students make many mistakes, namely 

incorrectly determining the intersection point of the x-axis, not determining the axis of 
symmetry and the coordinates of the turning point, and incorrectly understanding the 
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shape of the curve on the quadratic function graph. This results in students making 
mistakes in drawing function graphs. The lack of understanding of students' concepts 
about quadratic function graphs is one of the causes of student errors in drawing graphs. 
In addition, the results of research conducted by Sumarno and Magfirah (2019) found that 
students' understanding of quadratic equations and functions had not reached the 
minimum score limit for competency indicators. This is due to students' lack of mastery of 
the form of quadratic equations and not mastering how to find the roots of quadratic 
equations. 

In general, in mathematics textbooks, the concept of a quadratic function begins by 
presenting the general form of a quadratic function, namely 𝑓(𝑥) = 𝑥! + 𝑏𝑥 + 𝑐; 𝑎 ≠ 0, 
then the steps in drawing a quadratic function graph are presented and followed by 
examples. This kind of presentation of concepts has been widely applied, so that students 
are not given space to construct their understanding. In fact, textbooks are one of the 
supporters of student success in learning. As stated by Tamimi (2018) that student success 
is supported by good textbooks. In addition, a similar thing was also conveyed by Johar et 
al., (2018) that student success and activeness are also determined through textbooks. 

A good mathematics textbook is a textbook that can encourage students to make 
discoveries, contains assignments, problems to be solved, and is able to attract children's 
attention to learn mathematics (Tunde & Gabriella 2011). In addition, Takahashi (2016) 
said that a good or quality textbook is a textbook that is accompanied by open questions 
so that it can guide students to develop their understanding, not only containing 
conceptual explanations and is procedural. 

The success achieved by Singapore is inseparable from the textbooks used by 
Singapore in learning. Many researchers have conducted research or analysis on the 
textbooks used by Singapore. As conducted by Erbas et al (2012) by examining the ratio or 
differences of mathematics textbooks in various countries including textbooks from 
Singapore, the United States and Turkey found that Singapore mathematics textbooks are 
unique books and can make educators, students or readers in general like Mathematics 
more than textbooks in Turkey and the United States. Singapore textbooks present more 
exercises or emphasize more on the problem-solving process and the solution method 
using an open-ended approach, namely in solving the problem using more than one 
method. 

In addition, there is a widespread view that Singaporean textbooks set high 
standards in the content of the books used, namely presenting routine and non-routine 
problems, using a unique approach, namely an abstract approach with concrete 
illustrations, arranged in a structured, logical manner and focusing on mathematical 
problem-solving skills (Ahuja, 2005; Hoven & Garelick, 2007). In addition, in the United 
States, Singaporean mathematics textbooks are used as learning media for several discrete 
schools (Hoven & Garelick, 2007). In developing students' conceptual understanding, 
Singaporean mathematics textbooks present them in the form of real illustrations, so that 
students can easily solve problems through these concepts (Barger, 2013). Yang & Sianturi 
(2017) explained that Singaporean mathematics textbooks present more exercises and 
mathematical problems that require students to think critically in solving them. 

Critical thinking is a high-level thinking that is an important component in 21st 
century education (Browne & Litwin, 1987). Miri et al. (2007) stated that critical thinking 
can help students to succeed in life. Critical thinking is a way for someone to develop 
their thinking potential through problem analysis, understanding a problem, the process 
of evaluation and reconstruction or building their understanding (Paul & Elder, 2006). 
Through critical thinking, someone will be able to choose which correct information to 
take (Amir, 2015). The importance of developing students' critical thinking skills was also 
stated by Uzel & Uyangor (2005), namely through mathematical critical thinking skills can 
help students to solve mathematical problems. 
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METHOD 
To obtain the required data, researchers use qualitative research methods. 

Qualitative research is a type of research that describes or depicts the real conditions of a 
subject that aims to explore and understand the subject in depth. 

In this study, the form of presentation of the concept of quadratic function graphs 
contained in Singaporean mathematics textbooks and its potential in improving critical 
thinking skills will be analyzed. The critical thinking criteria used are interpretation, 
analysis, evaluation and inference as proposed by Facione (2015) 

 
RESULT AND DISCUSSION  

Analysis of Presentation of Quadratic Function Concept in Singapore Mathematics 
Textbooks 

Singaporean mathematics textbooks present concepts in a different way than in 
most textbooks. The presentation of concepts in Singaporean textbooks always begins 
with an investigation activity. Likewise, the presentation of the concept of quadratic 
function graphs begins with an investigation activity. However, what is interesting in 
presenting the concept of quadratic function graphs, students are first asked to analyze a 
graph. As in the following picture: 

 

 
Figure 2. Investigation Activity 1 

 
In the graph above, students are asked to pay attention and input each value of x, 

for example 𝑥 = 1, 𝑥 = 2and so on. Then analyze how the shape of the graph changes 
based on the inputted values. Furthermore, students are asked to explain whether the 
graph is a linear or non-linear function graph. 

Based on the presentation above, it can be seen that to instill students' initial 
understanding of quadratic function graphs, a problem is presented that is related to the 
previous material with the aim that students can know and distinguish between linear 
function graphs and quadratic function graphs. At the end of the first investigation 
activity, it is stated that the quadratic function 𝐴 = 𝑥!is a non-linear function or is referred 
to as a quadratic function that is included in the category of parabolic curves. 

In presenting the concept of quadratic function graphs, the general form of the 
quadratic function graph is then presented, which is then presented again with 
investigation activities, as in the following image: 
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Figure 3. Investigation Activity 2 

 
The investigation activity involves the quadratic function when known 𝑎 = 1, 𝑏 =

0, 𝑐 = 0and when 𝑎 = −1, 𝑏 = 0and 𝑐 = 0.The investigation activity is an activity to guide 
students to conduct investigations and discover mathematical concepts through 
problems. With the investigation activity, students can build their own understanding of 
the function 𝑦 = 𝑥!and 𝑦 = −𝑥!. The following is a graph of the function of the equation. 

 

 
Figure 4. Quadratic Function Graph 𝑦 = 𝑥!And𝑦 = −𝑥! 

 
Based on the image we can see some criteria of the function graph 𝑦 = 𝑥!and 𝑦 =

−𝑥!. The function graph 𝑦 = 𝑥!and 𝑦 = −𝑥!passes through the origin (0,0), the graph 𝑦 =
𝑥!opens upwards without limits and has a lowest point known as the minimum point. 
While the function graph 𝑦 = −𝑥!opens downwards without limits and has a highest 
point called the maximum point and the graph 𝑦 = 𝑥!and 𝑦 = −𝑥!is symmetrical to the 
axis 𝑦with the equation of the line of symmetry of the graph is𝑥 = 0. 

After knowing the criteria of the generalized quadratic function graph based on 
investigative activities, the next step is to give a general form of the quadratic function, as 
shown in Figure 4.15 below: 

 

 
Figure 5. General Form of Quadratic Functions 	𝑦 = 𝑥!and𝑦 = −𝑥! 

 
In order for students to better understand the concept of quadratic function graphs, 

questions are given that can guide students in thinking and drawing conclusions related 
to other forms of quadratic functions. 

 

 
Figure 6. Question Form for Analysis 
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Next, the investigation activity is presented again. This investigation activity is to 

see how a graph changes when given the value a, b or c. 
 

 
Figure 7. Investigation Activity 3 

 
In this investigation section, four Part questions are presented. In general, it explains 

how a graph changes when there is a change in the value of the function, either a smaller 
value or a larger value. Students are asked to analyze how the values of a, b, and c affect 
the shape and position of the graph. As seen in the following image: 

 

  
Figure 8. Question form 

 
In part IV, tables and several quadratic functions are presented. The types of 

quadratic functions presented are different, some have positive coefficients, some have 
negative values. And students are asked to determine the coefficients 𝑥!, curve positions, 
maximum and minimum values, axis of symmetry and intercept values of the given 
functions. 

Based on the investigation activities, the general form of the quadratic function 
graph is obtained or presented, namely: 
 

 
Figure 9. General Form of a Quadratic Function Graph 

 
From the image we can see several criteria of the function graph 𝑦	 = 	𝑎𝑥! 	+ 	𝑏𝑥	 +

	𝑐.For 𝑎 > 	0, the curve will open upwards without limit and have a minimum point as in 
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image (a) while for 𝑎 < 0, the graph will open downwards without limit and have a 
maximum point as in image (b), the smaller the value of 𝑎, the wider the graph opens, the 
line of symmetry passes through the minimum / maximum point on the graph and the 
graph may have 0, 1 or 2 intercepts 𝑥, but only has 1 intercept 	𝑦. 

After presenting the concept of quadratic function graphs, the next section presents 
examples of questions and applications of the concept of quadratic function graphs in 
solving everyday life problems. 

Based on the analysis, the concept of quadratic function graph is presented 
deductively and through investigative activities. Through investigative activities, students 
will be able to construct their own understanding, and students will gain an interesting 
and enjoyable learning experience because they participate in solving problems to provide 
conclusions. 

The Potential of Quadratic Function Graph Concept Presented in Singapore 
Mathematics Textbook (New Syllabus Mathematics 𝟕𝒕𝒉Edition) Book 2 in Developing 
Critical Thinking Skills. 

After conducting a thorough analysis on the presentation of the concept of quadratic 
function graphs. Next, it will be seen or analyzed how the presentation of the concept has 
the potential to develop critical thinking. This is shown in the following table 1. 

 
Table 1. Potential presentation of Quadratic Function Graph Concept 
 
 
 

Book 
2 

Sub 
Material 

CHAPTE
R and 
page 

Critical thinking 
criteria 

Evaluation 
3 2 1 

 
Quadratic 
function 
graph 

 
Chapter 5 
h. 129-142 

Interpretation √   
Analysis √   
Evaluation  √  
Inference √   

 
Interpretation 

The concept of quadratic function graphs presented has the potential to develop 
critical thinking skills. This can be seen in the Interpretation aspect which meets the value 
of 3, namely the concept is presented in various forms of mathematical representation 
such as through equations, graphs, examples, definitions, and classifying objects based on 
certain criteria according to the concept. Based on the analysis of the presentation of the 
concept of quadratic function graphs on the functions 𝑦 = 𝑥!and 𝑦 = 𝑥! + 𝑏𝑥 + 𝑐, that the 
concept is presented in the form of graphs, statements, equations, examples and through 
definitions. This is shown in the presentation of the concept of quadratic function graphs 
contained in book 2. In addition, the criteria for quadratic function graphs are clearly 
explained that the quadratic function graph is parabolic. In the function 𝑦 = 𝑥!and 𝑦 =
−𝑥!function graph passing through the origin (0,0), the graph 𝑦 = 𝑥!will open upwards 
without limits and have a lowest point known as the minimum point. While the function 
graph 𝑦 = −𝑥!will open downwards without limits and have a highest point called the 
maximum point. The function criteria 𝑦 = 𝑥! + 𝑏𝑥 + 𝑐are also clearly described, namely 
when 𝑎 > 	0, then the graph opens upwards without limits and has a minimum point 
while when 𝑎 < 0, then the graph will open downwards without limits and has a 
maximum point, so that through these criteria it can be used to distinguish which is 
included in the quadratic function graph or not. 

 
Analysis  

In the analysis aspect, the concept presented causes the identification of the 
relationship between the graphs, statements, images or definitions presented and the 
process of inferential analysis of the relationship in the representation. So that the 
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Analysis aspect meets the value of 3. Based on the presentation of the concept of quadratic 
function graphs, there is a process of identifying the relationship between the concept of 
quadratic equations, quadratic functions and the concept of quadratic function graphs. In 
addition, through investigation activities, students will conduct analysis and investigation 
of several quadratic functions given. In the function 𝑦 = 𝑥!and 𝑦 = −𝑥!students will 
analyze how the shape and differences of the two graphs will be drawn. In the function 
𝑦 = 𝑥! + 𝑏𝑥 + 𝑐when 𝑎 > 0and when 𝑎 < 0, students will also do the same thing, namely 
analyzing how the shape and differences of the two graphs are so that valid conclusions 
are obtained. 

 
Evaluation  

In the evaluation aspect of the presentation of the concept of quadratic function 
graphs only meets the value of 2 because presenting concepts in the form of graphs, 
sentences, and images is less able to be assessed for credibility because it does not present 
methods, evidence and other forms that support the presentation of the concept. Several 
things are presented to support the evaluation aspect, namely the existence of 
investigative activities that will guide students in conducting investigations. In addition, 
through the graphs presented, students can directly see the truth. However, in the 
presentation of the concept of quadratic function graphs, other things that can be used as 
evaluation tools in determining student understanding are lacking, such as not presenting 
thinking time activities and questions to evaluate understanding of the concept. 

 
Inference  

The concept of quadratic function graphs presented has the potential to develop 
critical thinking skills by meeting a value of 3 because there are things needed to make 
conclusions and the results presented are in accordance with statements, procedures or 
other representations by including logical reasons in justifying conclusions. And the 
important elements presented in drawing conclusions related to quadratic function 
graphs are the form of the graph presented, namely the presentation of quadratic function 
graphs and descriptions and exposures of the criteria obtained based on investigative 
activities, so that the equation of the quadratic function graph is obtained, namely 𝑦 =
𝑥! + 𝑏𝑥 + 𝑐with 𝑎, 𝑏and 𝑐are constants and 𝑎 ≠ 0. 
 
CONCLUSION 

Based on the analysis results of the presentation of the concept of quadratic function 
graphs in Singaporean mathematics textbooks, the concept of quadratic function graphs is 
presented deductively and through investigative activities. Through investigative 
activities, students will be able to construct their own understanding, and students will 
gain an interesting and enjoyable learning experience because they participate in finding 
concepts, solving problems and drawing conclusions. 

In the potential of presenting concepts in developing critical thinking skills, there is 
one criterion that only meets the value of 2, namely evaluation. This is due to the lack of 
evaluation forms presented such as Thinking Time activities and other forms of 
evaluation. While for other criteria such as interpretation, analysis and inference each get 
a value of 3. Based on the results of the analysis, it can be concluded that the presentation 
of the concept of quadratic function graphs can develop critical thinking skills. 
 
ACKNOWLEDGMENTS  

We would like to express our gratitude to all parties involved in this research until 
the final stage of the research. and our hope for the future is that research like this will 
continue to be carried out and developed so that it will later provide a positive impact or 
good results for the field of education, especially in developing good textbooks. 



   
  

Nursidrati, et al (The Concept of Quadratic) 

Journal of Education and Learning Mathematics Research | Volume 5, Number 2, 2024 174 

 

REFERENCES 
Ahuja, O. P. (2005). World-Class High Quality Mathematics Education For All K-12 

American students. The Montana Mathematics Enthusiast, 3(2): 223−248. 
Amir, M.F. (2015). Proses Berpikir Kritis Siswa Sekolah Dasar Dalam Memecahkan 

Masalah Berbentuk Soal Cerita Matematika Berdasarkan Gaya Belajar. Jurnal Math 
Educator, 01 (02): 159-170. 

Barger, J. (2013). Teaching Singapore Math: Evaluating Measures to Effectively Teach and 
Implement a New Mathematics Curriculum in 21 Elementary Schools. A journal of the 
Georgia Association of Teacher Educators, 14(1):23-41. 

Browne, M. N., & Litwin, J. L. (1987). Critical Thinking In The Sociology Classroom: 
Facilitating Movement From Vague Objective To Explicit Achievement. Teaching 
Sociology, 15(4): 384−391. 

Erbas, A.K. at al. (2012). A Comparison Of Mathematics Textbooks From Turkey, 
Singapore, And The United States Of America. Educational Sciences: Theory & Practice, 
12(3) : 2324-2330. 

Facione, N. (2013). CCTST (California Critical Thinking Skills Test). Insight Assessment: 
the California Academic Press. 

Johar, R., Yusniarti, S., Saminan. (2018). The Analysis Of Proportional Reasoning Problem 
In The Indonesian Mathematics Textbook For The Junior High School. Journal On 
Mathematics Education, 9(1) : 55 – 68. 

Miri, B. David, B.C & Uri, Z. (2007). Purposely Teaching For The Promotion Of  Higher-
Order Thinking Skills: A Case Of Critical Thinking. Res Sci Educ, (37): 353–369. 

Paul, R.W.& Elder, L. (2006). Critical Thinking: Tools For Taking Charge Of Your 
Learning And Your Life. Upper Saddle River, Nj: Prentice Hall. 

Sumarno, I & Magfirah, B. (2019). Meningkatkan penguasaan siswwa kelas IX pada fungsi 
kuadrat dan grafiknya menggunakan teknik inkuiri. Jambura journal of mathematics, 
1(1):1-12.  

Tamimi, A.R. (2018). Uses of mathematics textbooks for grade (4-8) as per basic concepts 
and questions levels in TIMSS Test: A study conducted in kingdom of saudi Arabia 
Schools. Journal Of Education And Learning, 7 (3); 259-270. 

Takahashi , A. (2016). Recent Trends In Japanese Mathematics Textbooks For Elementary 
Grades: Supporting Teachers To Teach Mathematics Through Problem Solving. 
Universal. Journal Of Educational Research, 4(2): 313-319. 

Tunde, B., Gabriella. (2011). Examination Of Mathematics Textbooks In Use In Hungarian 
Primary Schools In Romania. Acta Didactica Napocensia, 4(2-3): 47-58. 

Yang, D.-C. & Sianturi, I. A. (2017). An Analysis of Singaporean versus Indonesian 
Textbooks Based on Trigonometry Content. EURASIA Journal of Mathematics, Science 
and Technology Education, 13(7): 3829−3848. 

Uzel, D., & Uyangor. (2005). Attitudes Of 7th Class Students Toward Mathematics In 
Realistic Mathematics Education. International Mathematical Forum, 1(39): 1951-1959. 

 


	2176f0e4da3978e1545d06e0681755b7ff57d9b7f1c6b26451db5e7ec49d5042.pdf
	d17ef6a2544ecd797acf6137b6fb12ca78d2663bd5c39d05a9cc8c618f3c6d6e.pdf

