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1. INTRODUCTION 

In this document we will describe our design about the “Exploring the Graph of a Quadratic 

Function”, for which the target group is students grade X in St Albertus Senior High School (14 

to 15 years old), in Indonesia. This design is mainly intended to help students in drawing the 

graph of a quadratic function and let the students experience drawing the graph of a quadratic 

function to be more meaningful. The more detailed information about target group will be 

described in the target group part. In this design, we set students to work with a software namely 

Graphmatica 2.0. This software is used to draw any function.  

In this design, we provide a teaching guide, a student worksheet, and an individual exercise in 

the end of learning activities. We set students to do the worksheet in pairs for about 35 minutes, 

and then followed by discussion session in which they will make general agreement about the 

characteristics of the quadratic function graphs. In this session, the teacher also leads the students 

to understand about symmetry axis. In the end of the lesson they will do exercise individually as 

the evaluation of the whole activities that they just done. The clear description about the 

technical learning activities setting and the goal of each activity is provided in Hypothetical 

learning trajectory (HLT) and teaching guide. 

 

2. TARGET GROUP OF DESIGN PRODUCT 

The target group of our product is the students of grade X St Albertus Senior High School in 

Indonesia (14-15 years old). The students from St Albertus have diverse ability, as a good, 

average and not good.  

Background  

St Albertus is one of favorite school in Malang, East Java- Indonesia. The school has joined the 

RSBI program- a program which proposed a school to have international quality. Since 2006, St 

Albertus already used bilingual (English and Indonesia) for some subjects. One of them is 

mathematics. The material (e.g. the worksheet) given in English but sometimes the teacher will 

give explanation in Indonesia.  

However, the learning approach that used in the school is still relative conventional, especially in 

mathematics. Considering the mathematics worksheet that used in the school for grade X-which 

is explained more details in the part existing knowledge and literature- we know that the teachers 

are more active than the students. The worksheet is appropriate for the advanced students who 

already knew about the concept of drawing the graph of a quadratic function because it provides 

some various quadratic functions. But, it will be less meaningful for the novice learners. In order 

to conduct a meaningful learning process for the target group, we will propose our design 

product to be implemented in this school. 
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Curriculum 

In Indonesia, the government already set the standard curriculum to be applied in every school. 

However, the schools have right to change or modify it as long as it is still relevant and in 

accordance with the standard curriculum.   

Based on the curriculum KTSP, which is applied in Indonesia since 2006, the topic of drawing a 

quadratic function, is given at the first semester on the grade X as part of Quadratic Function. So 

do in St Albertus, it is given after the material of Quadratic Equation. The details can be seen in 

the following syllabus for mathematics in Senior High School.  
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Competency Standard: 

2. Solve problems related to the functions, equations and quadratic functions and quadratic inequalities. 

Basic Competency Basic Materials Learning Activities Indicator Assessment Time Resources 

 

2.1 Understanding the 

concept of function 

 

 

 

 

 

 

 

 

Equation, 

Inequality 

equation, and 

quadratic 

function 

 Quadratic 

function 

o Relation and 

function 

 

 

o The type and 

the 

characteristic 

of function 

 

 

 

 Understanding the 

concept about relation 

between two sets 

through the examples.  

 Identify the 

characteristic of relation 

which is also a function  

 Describe the definition 

of a function 

 Identify the type and the 

characteristic of the 

function.  

 Describe the 

characteristic of a 

function based on its 

type.  

 

 Differentiate the 

relation whether it 

is a function or 

not.  

 Identify the type 

of function and its 

characteristic. 

 

 

 

 

 

Type: 

 Quiz  

 Individual 

Task 

 Group task 

 Test 

 

The form of 

instrument: 

 Multiple 

choice test 

 Written 

essay  

 

4 x 45’ 

 

 

 

 

 

 

 

 

Resources: 

 Basic Books 

 Another books 

 

Media *): 

 Laptop 

 LCD  

 

2.2 Drawing the simple 

algebraic function 

and the quadratic 

 

 The graph of 

a quadratic 

function 

 

 Determine the value of a 

simple quadratic 

function. 

 

 Investigate the 

characteristics of 

the graph a 

 

 

Type: 

 Quiz  

 Individual 

 

4 x 45’ 

 

 

Resources: 

 Basic Books 

 Another 

books 
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Basic Competency Basic Materials Learning Activities Indicator Assessment Time Resources 

function. 
 Drawing the graph of a 

quadratic function using 

the relation between  the 

value of variable and the 

value of the function on 

the quadratic function. 

 Creating a geometric 

interpretation of the 

relationship between the 

variables and the value 

of function on the 

quadratic function. 

 Determine the symmetry 

axis and the vertex of 

the graph from the 

quadratic function 

graph. 

 Define the relationship 

between the symmetry 

axis and the vertex of a 

quadratic function graph 

and the coefficients of 

the quadratic function. 

 Determine the symmetry 

axis and the vertex of a 

quadratic function from  

its formula. 

quadratic function 

of the algebraic 

form. 

 

 Drawing the 

graph of a 

quadratic 

function. 

 

 Determine the 

definite positive 

and definite 

negative 

 

 

 

 

 

 

 

 

 

 

 

Task 

 Group task 

 Test 

 

The form of 

instrument: 

 Multiple 

choice test 

 Written 

essay 

 
 

Media *): 

 Laptop 

 LCD  

 OHP 
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Basic Competency Basic Materials Learning Activities Indicator Assessment Time Resources 

 Drawing the graph of a 

quadratic function by 

using analysis of its 

formula.  

 Identify the definite 

positive and definite 

negative of a quadratic 

function from its graph. 

 Drawing the graph of 

simple algebraic 

function (e.g. linear 

function, constant 

function, etc) by using 

the relation between the 

value of the variable and 

the value of the function. 

 

 

 Drawing a graph 

of a simple 

algebraic 

function. 
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Preliminary knowledge  

Based on KTSP curriculum in Indonesia, the students grades X in Senior High school already get 

the following material as their prior knowledge before they learn about “drawing a graph of 

quadratic function”. 

1. Completing the square. 

2. Determine a point from the given coordinate on Cartesian  Diagram 

3. Determine the coordinate point from the given figure. 

4. Draw the linear graph on Cartesian Diagram. 

5. Quadratic Function and the graph. 

6. The symmetry axis. 

 

3.  LEARNING GOALS 

 Students mention the important aspect in drawing the graph of a quadratic function, i.e. 

the vertex, maximum/minimum value, symmetry axis, open-direction of the graph and 

the shifting.  

 Students can determine how the graph of quadratic function will be look like if the 

coefficient of the function is changed. 

 Students can determine the symmetry axis and the vertex of the graph from the formula 

of quadratic function. 

 Students can sketch the graph of a quadratic function. 
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4. CONCEPTUAL ANALYSIS 

 

This conceptual analysis contains the subject that related to “Graphing Quadratic Function”. 

Students need to understand these following subjects in order to be able draw the graph of a 

quadratic function. 

 

This lesson is a part of the series of learning Quadratic Function.  There are several aspects that 

need to be emphasized to students in order to let them be able to draw the graph of a quadratic 

function. For instance the definite positive/negative, minimum/maximum value of the function 

are, how to find the vertex, and how to find each point of intersection in x-axis and y-axis. This 

learning design is as a starting point in doing so.  
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Basically, quadratic function can be drawn manually, by using software such as Graphmatica 

2.0, and by using some internet based applets such as Function Matching in Illumination.nctm 

and in www.fi.uu.nl/dwo/prootool.  

The purpose of this design is to help students know the characteristic of graphing by letting them 

notice how the graph of quadratic function will be look like if the coefficient of the function is 

changed. In order to do so, we set students to explore the graph of each function by using 

Graphmatica 2.0. We consider using this program because in our perspective it is easy to use, 

because students just need to input the function. Since this design is a starting point in graphing 

quadratic function, so we emphasize the learning only on how the direction of parabola would 

open, the position of vertex, whether the vertex is the maximum or minimum value of the 

function, and in the end of the learning activity there will be classroom discussion about the axis 

symmetry of the quadratic function and how the relationship of axis symmetry and each points in 

the graph. 

 

 

http://www.fi.uu.nl/dwo/prootool
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No 

Part 

of 

work

sheet 

Duration  

(minute) 

Learning Activity 

 Learning 

Function 
Learning Goal Conjecture 

What Why How 

1  10 

Introduction To motivate the 

students to learn about 

drawing the graph of a 

quadratic function and 

also to make the 

students know about 

what they should do in 

the whole lesson. 

The teacher 

explains about the 

series of learning 

activities that they 

will do and why 

they have to do it. 

The teacher also 

informs the 

students about the 

learning goal, and 

about the software 

that they will use, 

and why they 

should use this 

software instead of 

directly draw the 

quadratic function 

manually. In this 

part, the teacher 

also explains about 

the use of the 

graph in some 

fields. 

Motivate The students are 

motivated to learn 

drawing the graph 

of a quadratic 

function.  

We expect that the 

students will be 

motivated to learn 

about the drawing of 

the graph. 

2  15 

Recall about 

completing the 

square by 

conducting a 

minilesson. 

The students have the 

prior knowledge about 

completing the square 

(as a part of the 

quadratic equation). 

The teacher gives 

the students a 

minilesson about 

completing the 

square. The 

Activate 

existing 

knowledge 

 

The students 

remember the 

way to complete 

the square, which 

will be used in the 

We expect that the 

students do not have 

difficulties to 

memorize the strategy 

of completing the 

5. OVERVIEW OF LESSON AND HYPOTHETICAL LEARNING TRAJECTORY 
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Based on the 

curriculum, the 

quadratic equation is 

given before the 

quadratic function. So, 

it is needed to remind 

the students about this 

concept because it will 

be used in the end of 

the lesson. 

teacher gives some 

questions to the 

students in front of 

the class. 

end of the lesson 

to sketch the 

graph of the 

quadratic function 

in form 

y=ax
2
+bx+c 

square and they can 

solve the problems 

without any 

difficulties. However, 

for in case the 

students forget the 

way, in the worksheet 

we also provide the 

guide to solve it step 

by step for the first 

question. 

3 

1 5 

The short 

explanation 

about using 

software 

Graphmatica 

2.0 

The software 

Graphmatica 2.0 is 

easy to use. However, 

the students still need 

to know about the 

symbol and how to 

write the quadratic 

function in this 

software. 

The teacher 

demonstrates how 

to use the software 

in front of the class 

(the graph of y=x
2
) 

and the students 

try it on their own 

laptop or computer 

(in pairs). 

Apply, 

practice, 

Orienting 

on the 

learning 

task 

 

The students can 

draw the graph of 

quadratic function 

by using software 

Graphmatica 2.0. 

We expect that the 

students can follow 

the teacher’s 

explanation and can 

use the software by 

themselves. 

4 

Draw the graph 

of y=x
2
 by 

using 

Graphmatica 

2.0 

The graph of y=x
2 

is 

the simplest graph of 

quadratic function. The 

students need this 

graph to explore the 

behavior of the 

quadratic function 

graph as a comparison. 

The students 

know the graph of 

y=x
2
 

5 1 5 

Draw the graph 

of y=x
2
+4 and 

y=x
2
-4 by 

using 

Graphmatica 

As the first aspect that 

the students need to 

observe, the role of the 

Constanta in the 

quadratic function. 

The teacher asks 

the students to 

draw the graph of 

y=x
2
+4 and y=x

2
-4 

by using software 

Orienting 

on the 

learning 

task, 

Analyzing, 

The students can 

determine the 

changes that 

happen on the 

graph by 

We expect that 

students can mention 

the different from the 

graph of y=x
2
+4 and 

y=x
2
-4  to the graph 
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2.0 and answer 

the worksheet 

Graphmatica 2.0 

and compare it 

with the previous 

graph, y=x
2
 

Comparing

, Add 

personal 

meaning, 

Practice 

comparing the 

graph of y=x
2
+4 

and y=x
2
-4 and 

the graph of y=x
2
 

is the graph 

shifted down or 

shifted up. 

of y=x
2
 

6 2 5 

Draw the graph 

of y=(x+1)
2
, 

y=(x-1)
2
  by 

using 

Graphmatica 

2.0 and answer 

the worksheet 

The students need to 

know what is the role 

of m=+/-1 in  y=(x+m)
2
 

The teacher asks 

the students to 

draw the graph of 

y=(x+1)
2
 by using 

software 

Graphmatica 2.0 

The students can 

determine the 

changes that 

happen on the 

graph by 

comparing the 

graph of y=(x+1)
2
 

, y=(x-1)
2 

and the 

graph of  y=x
2
 is 

shifted to the left 

or shifted to the 

right. 

We expect that 

students can 

determine the 

different from the 

graph of y=(x+1)
2
 , 

y=(x-1)
2 

to the graph 

of y=x
2
 

7 3 10 

Draw the graph 

of y=(x+1)
2
+4, 

y=(x-1)
2
 +4, 

y=(x+1)
2
-4, 

y=(x-1)
2
-4 by 

using 

Graphmatica 

2.0 and answer 

the worksheet 

To lead the students to 

find the fact that y=(x-

h)
2
+k has the vertex 

(h,k) by comparing the 

graph. 

The teacher asks 

the students to 

draw the graph of 

y=(x+1)
2
+4, y=(x-

1)
2
 +4, y=(x+1)

2
-4, 

y=(x-1)
2
 -4  by 

using software 

Graphmatica 2.0 

The students can 

determine the 

changes that 

happen on the 

graph by 

comparing the 

graph of 

y=(x+1)
2
+4, 

y=(x-1)
2
+4, 

y=(x+1)
2
-4, 

y=(x-1)
2
-4  

in order to reach 

the idea of 

 y=(x-h)
2
+k has 

We expect that 

students can 

determine the 

different from the 

graph of y=(x+1)
2
+4, 

y=(x-1)
2
+4, y=(x+1)

2
-

4, y=(x-1)
2
-4. 
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the vertex (h,k). 

8 4,5,6 10 

Draw the graph 

of y=-x
2
, y= 

(x+1)
2
, y=-

(x+1)
2
, y=(x-

1)
2
+4, y=-(x-

1)
2
 +4, 

y=(x+1)
2
-4, 

y=-(x+1)
2
 -4 by 

using 

Graphmatica 

2.0 and answer 

the worksheet. 

The students need to 

know what the meaning 

of negative coefficient 

of the x
2
 on the graph 

of quadratic function is. 

The teacher asks 

the students to 

draw the graph of 

y=x
2
, y=-x

2
 ,y= x

2
-

4, y=-(x-4)
2
, y=(x-

1)
2
+4, y=(x-1)

2
 +4 

by using software 

Graphmatica 2.0 

The students can 

determine the 

characteristic of 

negative 

coefficient of x
2
. 

The students also 

notice that -[(x-

1)
2
 +4]= -(x+1)

2
 -

4 and that -[(x-1)
2
 

+4] is not equal 

with -(x-1)
2
 +4 

We expect that 

students can mention 

the different from the 

graph of y=-x
2
 to the 

graph of y=x
2
. Then 

for the next, they can 

reach on the 

conclusion about the 

way or the elements 

of the graph that 

should be considered 

to draw the quadratic 

function graph. 

9  15 

Discussion It’s important to do to 

make sure that the 

students have the same 

conclusion about the 

concept of quadratic 

function graph. 

The teacher lead 

the students to 

discuss by ask 

some students to 

say their 

conclusion and ask 

the other students 

to response it. 

In this part, the 

teacher also 

emphasizes the 

symmetry axis of a 

graph. 

 

 

The students can 

get the same 

perception about 

the characteristic 

of the graph and 

the students 

understand about 

the symmetry 

axis. 

We expect that the 

students can reach the 

conclusion based on 

the exploring with 

Graphmatica 2.0, with 

guidance from the 

teacher. 

10  15 

By using 

completing  the 

square, the 

students can 

make a sketch 

of a quadratic 

The students can make 

relation between the 

graph of quadratic 

function in the form of 

y=(x-h)
2
+k and 

y=ax
2
+bx+c and apply 

The teacher gives 

students worksheet 

to be done 

individually as 

assessment 

Testing, 

Further 

analysis 

The students can 

develop their 

knowledge to 

draw the graph in 

the form 

y=ax
2
+bx+c. It is 

We expect that the 

students can use the 

completing square to 

make the graph of 

y=x
2
+4x+4, 

y=x
2
+4x+6. 
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function with 

form 

y=ax
2
+bx+c 

it to draw the graph of  

form y=ax
2
+bx+c. 

also an 

assessment for the 

students. 
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6. JUSTIFICATION OF THE LESSON ABOUT DRAWING THE GRAPH OF 

QUADRATIC FUNCTION 

6.1 MODEL OF DIDACTICAL ANALYSIS (MDA)            

 

Target group 

The students grade X in St Albertus Senior High School (14 to 15 years old). They have 

diverse ability in mathematics.   

Entry level/ Behavior 

The students, who have finished the Grade IX of Junior High School, already get some prior 

knowledge from their previous education, such as completing the square, determine a point 

from the given coordinate on Cartesian Diagram, and determine the coordinate point from the 

given figure, draw the linear graph on Cartesian Diagram, Quadratic Function and the graph. 

Learning objectives 

 Students mention the important aspect in drawing the graph of a quadratic function, 

i.e. the vertex, maximum/minimum value, symmetry axis, open-direction of the graph 

and the shifting.  

 Students can determine how the graph of quadratic function will be look like if the 

coefficient of the function is changed. 

 Students can determine the symmetry axis and the vertex of the graph from the 

formula of quadratic function. 
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 Students can sketch the graph of a quadratic function. 

 

Teaching/Learning situation 

 Learning activity 

The students work in pairs by using software Graphmatica 2.0 to draw the graph. 

Then they sketch the graph manually on the worksheet and observe the difference of 

some graphs to determine the characteristic of the graph. 

 

 Learning strategy 

Work in pairs 

Discuss in the whole class 

Individual work 

 

 Content 

Drawing the graph of quadratic function 

 

 Media 

Blackboard 

Chalk/ Markers 

LCD 

Laptop/ computer 

Worksheet 

Software Graphmatica 2.0 

 

 Teaching activity 

Demonstration of using the software Graphmatica 2.0 

Leading the class discussion 

 

Evaluation 

In the end of the lesson, the teacher gives a worksheet which consists of some question to be 

done individually. 

 

6.2 PROBLEM POSING APPROACH   (PPA) 

 

PPA is not a general theory of learning or teaching, but a programmatic view of the 

possibilities for improving science education practice at a content level. PPA means asking 

students to solve problems that they experience and that they want to solve. In PPA students 

know what they are going to learn and the learning function, or why they should learn it. 

According to Kortland (2001), there are five interrelated teaching/learning activities or phases 

in PPA: 
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1. Motivation  

2. Question  

3. Investigation 

4. Application  

5. Reflection  

Our design fits with these five phases, of which will be described as follow. 

1. Motivation 

In our design, students are being introduced to the series of learning activities that they 

will do and why they have to do it. Students are also informed about the learning goal, and 

about the software that they will use, and why they should use this software instead of 

directly draw the quadratic function manually. In this introduction part, the teacher also 

motivated the students to learn the graph by explaining about the use of the graph in some 

fields (Activity 1).  

  

2. Question: formulate the need for extending knowledge  

In our design, we use minilessons about completing the square as a starting point. 

Considering the PPA principle, we will present this minilessons in accordance with 

providing the students with a first sense of direction concerning where their study will lead 

them, and to formulate the need for students’ extending knowledge (Activity 2). 

 

3. Investigation  

In our design, the students use software, namely Graphmatica 2.0, to explore the quadratic 

function’s graph. We also provide them with several quadratic functions to be explored by 

using that software and some questions related to the graph on the worksheet. Students 

also have to investigate how the changing of each coefficient of quadratic function affects 

its graph; the vertex, whether the vertex is maximum or minimum value of the graph. In 

this activity, students will work and discuss it in pairs (Activity 4-8). 

 

4. Application : apply new knowledge to the purpose 

The students applied their knowledge to do the Individual Exercise. This is also an 

assessment for the students (Activity 10). 

 

5. Reflection :  reflect on new knowledge 

After the students explored the graph by using Graphmatica 2.0 and did the worksheet, the 

teacher led the discussion to reflect about their findings (Activity 9). 
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6.3 REALISTIC MATHEMATIC EDUCATION (RME) 

 

The idea of RME came from Hans Freudenthal who declared “Mathematics as human 

activity”. Students are not empty vessels; they have their prior knowledge, understanding, 

and conception, however, it still messes up. Teacher is someone who managing the 

knowledge (Van Dooren et al. 2004). According to Treffers (1987), there are five 

characteristics of RME. These following five characteristic also fits with our design. 

1. Meaningful contexts as starting point for learning 

Since the target group is familiar with quadratic function, furthermore by using the 

software Graphmatica 2.0 of in which students can explore and investigate the graph 

shown in the software, then the context used remark as a meaningful context as their 

starting point in learning graphing quadratic function. 

 

2. Room for informal strategies and progressive mathematization 

In this design we give students room to construct their informal strategy in graphing 

quadratic function such as use the symmetry axis, predicting the vertex and the open-

direction of the parabola before they directly learn the formula such as formula of finding 

vertex, symmetry axis, and the minimum and maximum value. We believe that once 

students recognize how the symmetry axis, vertex and opened-direction are shown in the 

formula of a quadratic function, they will easily draw the graph of a quadratic function 

that is the main conceptual understanding purposed. We also believe that students can 

check whether the graph is exactly belonging to a quadratic function formula. In summary, 

we expect students can construct their informal strategies in drawing the graph of a 

quadratic function. 

 

3. Intertwinement of content strands 

The target groups do not get used to use the Graphmatica 2.0 in which they can explore 

any function. By letting them use this software, we believe that it is not only helping them 

in learning the other function in the future. By doing so, we also expect students become 

familiar in using computer and education  but also developing their ability on 

technological literacy which is in concern of Indonesian education ministry. When 

students understand how to draw quadratic function, it will help them to get wide 

understanding about the quadratic function. 

 

There are some cases in economy such as relation between demand and supply, the 

relation between the annual income of a company and the outcome, etc. Those relations 

are usually in quadratic formula. Since in general students in Indonesia have already 

learned it in junior high school, we believe that once teacher tell them about it, they will 

realize that mathematics is not always abstract. If it is possible, teacher also can tell abut 

the other contexts that use this concept. 
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4. Interaction 

The patterns of the interaction set in our design can be described as follows: 

 
 

By working in the worksheet in pair, students will not only interact with the material or 

how to draw the graph of quadratic function but in the same time they also have 

interaction with their partner. Students have chance to investigate every function given by 

them. In the discussion session, students work together with the teacher to construct the 

same understanding. In this activity, teacher has a role as facilitator the students by giving 

questions in order to stimulate their thinking. By playing role as the discussion facilitator, 

teacher also has to deal with the material. 

 

5. Room for students’ own constructions. 

We set students to explore the graph of quadratic function themselves in order to let them 

construct their own understanding about how to graphing the function. Indeed, this 

exploration process is guided by teacher through the worksheet given.   

 

According to Drijvers (2003), there are four principles of RME: 

1. Guided Reinvention 

In our design, students are guided in reconstructing and developing their mathematical 

conceptual understanding in how to draw the graph of quadratic function by working in 

worksheet and having discussion session after that. 

 

2. Didactical Phenomenology 

In our design we want students to find phenomena of how the graph of a quadratic 

function remains changing if we change its coefficient. Doing this activity is a kind of 

effort to invite students to develop the mathematical concept in drawing the graph of 

quadratic function. 

 

3. Horizontal and vertical mathematization 

In this design, as described in the target group part, students are expected to have 

understood about quadratic function and how to draw graph in Cartesian diagram. Based 

on the assumption of students’ prior knowledge of which they already pass the horizontal 

mathematization in which they have struggle with concerns organizing, translating, and 

transforming realistic problems of quadratic function into mathematical term of abstract 

meaning, thus we expect students have a better understanding about the nature of quadratic 

function. In this design we emphasize students in developing a framework of mathematical 

Material 

Students Teacher 
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relations to the more abstract. Based on this principle we know that in this design, students 

are in the level of vertical mathematization in which students have a basic knowledge 

about the material purposed. 

 

4. Emergent modeling 

Models are representations of relationships that mathematicians have constructed over 

time as they have reflected on how one thing can be changed into another and as they have 

generalized ideas, strategies, and representations across contexts (Fosnot & Dolk, 2001). 

Since students already in the vertical mathematization in which students can experience 

that the material purposed is realistic. To be concise, students is in the formal level. In this 

level students have ability in reasoning with conventional symbolizations, which is no 

longer dependent on the support of models. Thus, we would like to say Graphmatica 2.0 is 

a tool rather than the model. 

 

6.4 THEORETICAL UNDERPINNING AND LITERATURE 

Related to the target group, we will evaluate the worksheet that used in Grade X St Albertus 

Senior High School, Malang- Indonesia. The worksheet is created by the mathematics 

teachers of this school for internal use. We will focus on evaluating the part “Quadratic 

Function and Its graph” which is talked about the way to draw the graph of a quadratic 

function. 

Learning Function 

This worksheet provides various quadratic formulas as students’ exercises and also an 

example which in line with the theory given in the previous part. This worksheet is suitable 

for students to practice.   

Concepts 

This worksheet provides the steps of drawing the graph of a quadratic function. There are 5 

steps as the following. 

1. Determine the point of Intersection of the Graph and the Coordinate Axis 

2. Determine the symmetry axis 

3. Determine maximum or minimum values of function 

4. Determine the vertex 

5. Determine some of useful points. 

Based on these steps, we know that one of elements that needed to draw a quadratic function 

graph is vertex, which we already knew as an ordered pair of symmetry axis and the 

maximum/ minimum values.  

Learning Goal   

The learning goal of this material is to lead the students be able to draw the graph of a 

quadratic function.  
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The difference with our design 

In this part, the worksheet gives more emphasize on the calculation and the using of formula. 

For instance:  

 Symmetry axis of parabola f(x) = ax
2
 + bx + c is x = 

a

b

2


 

 Maximum or minimum value of f(x) are determined by the formula of y = 
a

D

4
 

 The vertex of parabola for function f(x) = ax
2
 + bx + c  is  













a

D

a

b
P

4
,

2
. 

Instead of giving the students those formulas, we prefer to let the students to determine the 

vertex from the quadratic formula. Moreover, in this worksheet, it is given that the vertex is 

an ordered pair of symmetry axis and the maximum/ minimum values, respectively.  Instead, 

we want to make the students find the relation by themselves. In order to lead the students 

find the way how to do this, we will provide them with software (Graphmatica 2.0) and a 

worksheet.   

Besides evaluating the worksheet of St Albertus Senior High School, we also do analysis for 

several sources related to the topic drawing the graph of a quadratic function as references. 

There are 4 sources that will be explained briefly as follow. 

1. Dorman, et al (2012) 

The Dorman’s article describe about how computer tools can foster the transition 

from an operational to a structural view in learning the concept of function.  

“The results suggest that the relationship between tool use and conceptual 

development benefits from preliminary activities, from tools offering 

representations that allow for progressively increasing levels of reasoning, and 

from intertwinement with paper-and-pencil work.” 

This study gives us insight about the use of software as starting point to learn about 

drawing the graph of a quadratic function. 

2. Karim (n.d) 

Karim’s article gives us insight about a design product which related to quadratic 

function. The author gives an example of quadratic function that used in real life and 

emphasizes the use of technology in order to increase the students’ reasoning skills 

and problem solving ability. 

 

3. Schadt (n.d) 

Schadt proposed a teacher guide about sketching the graph of a quadratic function, 

and put a quadratic function in general graph form            by completing 

the square. This gives us insight about the use of completing the square in drawing the 

graph of a quadratic function.  
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4. http://plus.maths.org/content/101-uses-quadratic-equation-part-ii 

This article proposed that the concept of a Quadratic Function Graph is used in the 

daily life, professional and also in scientific field. We can find the uses of this concept 

in drop goal, pendulum, areas, singing, tax, architecture, sundials, stopping, 

acceleration (in physics), planets’ orbit, shooting, jumping (sports), asteroids, 

quantum theory, tennis, badminton, flight, radio, weather, falling, differential 

equations, golf, and in economy problems 

 

7 ASSESSMENT 

 

Function of assessment in the design 

In our design, we do the assessment for the diagnostic reasons; we want to see what students 

have learnt from the learning activities they experience. Since we mainly design the learning 

activity as the starting point in learning drawing the graph of quadratic function, by which 

students can experience and reach the learning objectives, we believe that our design is a 

good introduction before they learn about the formula needed in each step that they have to 

do in drawing the graph of quadratic function.  

 

Objectives of the design to assess 

There are two kind of assessment that we purpose in this design, namely based on student 

worksheet and student exercise. Both of the instruments can assess the learning objectives. In 

the worksheet, we set students to find the important aspect in drawing the graph of a 

quadratic function, i.e. the vertex, maximum/minimum value, symmetry axis, open-direction 

shifting. Furthermore, we also set students to analyze the difference that happen to the graph 

if they change the coefficient and/or the Constanta of the formula. This activity fits with the 

learning objective that requires students to be able to determine how the graph of quadratic 

function will be look like if the coefficient of the function is changed. 

 

In the discussion session, we also set students to share their finding. In this activity, teacher 

introduces the symmetry axis of the graph, until they are able to define the formula of 

symmetry axis of any quadratic function. This discussion session lead students to reach the 

other learning objectives, namely the students can determine the symmetry axis and the 

vertex of the graph from the formula of quadratic function. Students’ ability in sketching the 

graph of quadratic function and their ability in determining the symmetry axis  and the graph 

of quadratic function from formula given, will be assess in the individual exercise. 

 

Level of assessment 

This design assesses all the cognitive levels of learning. In this design we not only set 

students to remembering the characteristic of graph of the quadratic function, but their 

understanding to the material also will be assessed by applying what they have learn. At the 

same time, when they work either in student worksheet or in individual exercise, their ability 

in analyzing and applying the material is also being assessed. In the students exercise, the 

http://plus.maths.org/content/101-uses-quadratic-equation-part-ii
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level of assessment is higher, in which their ability in creating the sketch of the graph or 

quadratic function and evaluating will be more stressed. 

 

Instrument used for the assessment. 

As mentioned previously, in our design students will work with student worksheet as the 

formative assessment and individual exercise as the summative assessment. There are 6 parts 

of students’ worksheet, of each consist of some opened and closed questions about the vertex, 

the opened-direction of the parabola and the analysis. There are two types of questions used 

in students’ worksheet, i.e. opened-questions and closed questions. In each question given, 

we set students to find and analysis what will happen if they change the coefficient of the 

formula. In the individual exercise, all questions are closed question in which all aspects of 

drawing quadratic function are more stressed. These two instruments are such a collaborative 

assessment in which all of the cognitive levels and learning objectives are combined together.  

In addition, discussion session can be also the formative assessment instrument, since in this 

case teacher can explore to what extend his/her students understand the material. 

 

Validity and Reliability 

We believe the use of opened questions in analysis part of student worksheet is a good 

assessment, since we can measure to what extend students understand the material. The 

closed questions are designed to let teacher have more valid data. As mentioned previously, 

all the instruments used can cover all the learning levels and the topic. The questions given 

are also based on what they have study. As on the previous explanation, we also can assess 

the learning objectives by the instrument used. Based on these reason, we believe that the 

assessment proposed in this design is valid. 

 

Since almost all the questions are closed-questions and the instructions given are also clear, 

we believe that students will have same interpretation and each of the questions has only 

exactly one correct answer. Basically, we design the individual exercise as the main learning 

objectives assessment instrument for every students, thus we give the maximum score that 

possibly get by students for each question answered correctly and a rubric. By doing so, we 

expect that every teacher who uses this individual exercise paper will have same perspective 

about the scoring, or roughly speaking the teacher will give same score. Based on these 

explanations, we believe that our instruments are qualified as a reliable instrument. 
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