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ABSTRACT  
The dynamic software has developed a helpful tool to teach and learn mathematics. In 

Vietnam, mathematics teachers working at secondary schools have been encouraged to use 

dynamic software to assist their teaching jobs. Many teachers knew how to use GeoGebra to 

teach mathematics knowledge as well as guide their students to solve problems. The problem 

is that as a mathematics problem solver, with assistance of GeoGebra how does the teacher 

carry out problem solving. It was a main research problem which we wanted to discover. The 

study was a try – out of 27 mathematics teachers who are teaching in secondary schools 

locating in Mekong Delta – Vietnam. The results showed that the teachers did not make of 

strong points of GeoGebra to solve the problem given yet. 
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BACKGROUND 

Model for solving a problem from an activity – theoretical perspective 

According to L.Vygotsky (as cited in Foot, 2001), the components of an activity are the 

subject, the object and the tool. The interaction among these components can be indicated by 

a triangle which could be considered as a model of activity (see Figure 1); so that, if we 

consider problem solving as an activity, the components can be represented as Figure 2.  

                                     

 Figure 1: Vygotsky’s model of an activity   Figure 2: Model of problem solving activity 
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Loc’s model for problem solving activity 

Also discussing about problem solving, Loc (2014) introduced a model for problem solving 

activity. The model clarified actions necessary for solving a problem, and the outcomes of a 

problem solving activity (see Figure 3).  

 

  

Figure 3: Problem solving as an activity (Loc, 2014) 

 

Model for solving problem with GeoGebra 

GeoGebra is a dynamic software, which was built by M. Hohenwarter in 2002. The software 

became popular in mathematics education community because it combined geometry, 

algebra, calculus and statistics to an easy - to - use package. Thanks to its dynamic property, 

it is helpful for us to teach or learn all disciplines of mathematics in secondary schools; it 

allows us to learn mathematics through experiments, or to be able to solve mathematics 

problem from conjectures. According to the diagram in Figure 2, in the activity of solving 

problem with the help of GeoGebra, the subject is a problem solver, the tool is GeoGebra and 

the object is the problem. About the process of solving a problem with assistance of 

GeoGebra, we suggest the model “SPWG” (Solving Problem With GeoGebra) which 

includes the following steps (see Figure 4) 

Problem solving activity 
Purpose:  

Figure out the solution of a problem. 
Actions: 

- Analyzing the problem to recognize what is given (assumption) and what to 
prove; 

- Using different techniques to find strategy for solving the   problem; 
- Presenting the solution to the problem; 
- Checking and evaluating the solution; 
- Finding out other strategies for the problem; 
- Generalizing, extending the problem. 

Outcomes:  
- The problem is solved, generalized and extended;  
- Some experiences of solving a problem were learned. 
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Step 1: Using GeoGebra as a tool to represent the problem: drawing geometric figure, 

constructing the graph of functions, building data table…  

Step 2: Doing experiment with GeoGebra by using dynamic property, tools for computation, 

spreadsheets… 

Step 3: Observing data: dynamic figures, numerical data… to find out relationships among 

observed data. 

Step 4: Due to relationships identified in step 3, the problem solver can formulate 

conjectures. As we knew, the conjectures are preliminary answers to the problem; therefore, 

the conjectures make us easier to find out strategies for solving the problem.   

Step 5:  With the conjectures stated in step 4, the problem solver verifies them. If true, the 

problem is resolved. In order to reject a conjecture, we show the conjecture is wrong by proof 

or the use of GeoGebra to give a counterexample. 

Steps 6: Checking the solution, generalizing or extending the problem. 

 

 

Figure 4: Model “SPWG” - Problem solving with GeoGebra 
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STATEMENT OF RESEARCH PROBLEM 

In last many years, in Vietnam, ICT was encouraged to use secondary schools; it has been 

considered as a measure to increase effectiveness of teaching in the schools. For 

mathematics, a lot of mathematics teachers could operate some dynamic software such as 

GeoGebra. In the study conducted by Loc and Triet (2014), all participants agreed that 

GeoGebra was more helpful than other dynamic software. Many teachers have been familiar 

with the use of GeoGebra to teach mathematics knowledge as well as guide their students to 

solve problems. Especially for teaching problem solving, in order to guide students to solve a 

problem with GeoGebra in an effective way, first of all, the teacher uses GeoGebra to find 

out different strategies for solving the problem by himself. The problem is that as a 

mathematics problem solver, with assistance of GeoGebra how does the teacher carry out 

problem solving? It was a main research problem which we wanted to discover; so that, the 

try - out was conducted with the following questions:   

1. How do secondary school teachers use dynamic software “GeoGebra” to solve a 

problem?  

2.  Do they take advantage of GeoGebra to discover different solutions to the problem? 

3. After finishing solving the problem, do they generalize or extend the problem or not? 

 

 RESEARCH DESIGN 

Participant: 27 secondary school teachers who are teaching mathematics at schools in 

Mekong Delta – Vietnam could operate GeoGebra skill fully. In the study, the participants 

worked in groups of three (all: 9 groups) 

Computer: Laptops 

Tasks for participants: Use GeoGebra as a tool to solve the following problem:  

 “Given the points M(1; 2). Let A (a; 0) and B (0; b) ( a>0, b>0) be two points moving on the 

Ox and Oy, respectively, but A, B and M are always collinear. Determine A and B such that 

the area of the triangle OAB obtains the minimum value” 

Time for task: 2 hours (in July, 2014). 

 

RESULTS AND DISCUSSION 

From products of 9 groups, the problem was solved as follows (analyzing according to model 

“SPWG”): 
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Representation: Using GeoGebra to represent the content of the given problem in the plane 

Oxy (see Figure 5 and Figure 6). 

Experiment and observation: Using dynamic properties (in Geometry, computation and 

Algebra) of GeoGebra to do experiment and observing “dynamic”data obtained. 

Prediction (making conjecture):  

-  Predicting the positions of A and B such that the area of triangle OAB obtains the 

minimum value :  A(2; 0) and B(0; 4), or M is the midpoint of segment AB  

- Or, predicting that the minimum value of the area of the triangle is 4. 

Proof : There were two methods which participants used to prove the problem: 

Method 1 (Using inequality Cauchy) 

Writing the equation of straight line passes through A(a; 0) and B(0; b): 1.
x y

a b
   M(1; 2) is 

in AB, so that:  1 2
1              1

a b
   

Or, because  AM,AB  are the same direction, so that: 
1a

a2
b


  

- Applying Cauchy inequality to prove the problem. 

  (see Figure 5 and Figure 6) 

Method 2 (Using investigation of the function to solve the problem):  

- Writing the equation of straight line passes through A(a; 0) and B(0;b): 

1.
x y

a b
  M(1; 2) is in AB, so that:  1 2

1              1
a b
   

- OABS  has the minimum if and only if  OA.OB has the minimum. 

   We have: 
2

.
2

b
OAOB

b



.  (from (1)). 

Investigating the function f(b) = 
2b

b2


  :  f(b)min 4b  . 
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Figure 5: The solution of Group 1 
 

 

 

Figure 6: The solution of Group 5 
 

Generalization: Generalizating the problem in the case of point M given in an arbitrary way 
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Table 1:  Participants’ the process of  problem solving 

Steps to 

solve the 

problem 

Experiment and conjecture   Applying 

inequality 

Cauchy  to 

solve 

Using 

investigation 

of the 

function to 

solve 

Generalizing/ 

extending the 

problem 

Smin= 4 Smin if 

A(2; 0), 

B(0; 4) 

Smin if 

MA=MB 

Group 1 x   x   

Group 2 x   x   

Group 3 x x x x  x 

Group 4 x   x   

Group 5 x x  x   

Group 6 x   x   

Group 7 x   x   

Group 8 x x  x   

Group 9 x X x  x  

 

Comment 

The results (see Table 1) showed that all of participants used the relationship between  a – the 

abscissa of A and b – the ordinate of B which was given by A, B and M collinear to reach the 

solution of the problem due to inequality Cauchy. Solving the problem like that, according to 

us, we did not need the help of GeoGebra because it is easy to find out the solution of the 

problem by using normal deduction. However, if the teachers knew how to make of the two 

conjectures:  (1) Smin = 4 ; (2) Smin  if M is the midpoint of AB which they had thanks to 

assistance of GeoGebra, they could figure out at least two other interesting methods for 

solving the problem. 

 

Ranking 

For mathematics teachers who have been teaching students how to solve a problem in 

secondary schools, we argued that with using GeoGebra as tool to solve the problem, it was 

mediocre if they gave only one the solution to the problem, and it was perfect if they found 

out at least two different strategies for answering the given problem, also know how to 

generalize or extend the problem. Because of the above reasons, we evaluated groups of 

participants as follows (see Table 2). 
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Table 2: Ranking groups  

Rank Mediocre Good Very good Perfect 

Group 1, 2,4,5,6,7,8 9 3     

 

Conclusion 

The try – out indicated that GeoGebra could offer us an efficient tool to predict the results of 

a problem. It is helpful for us to find out strategies for solving a problem. However, one thing 

very important we have learned was that as a mathematics teachers, we should make good 

use of data obtained due to experiments with the help of GeoGebra to discover different 

strategies for solving a given problem before we assign the problem to our students; if not, 

GeoGebra will become but a trivial tool.  
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