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Mathematical Conceptual Understanding on Vector using the Geometer’s Sketchpad
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ABSTRACT
<03322

The purpose of this study was to investigate students' conceptual understanding about the
vector using the Geometer’s Sketchpad (GSP) as a tool for teaching and learning. The qualitative
research method using teaching experiment and case study were administered. The research team
included 1 teacher-researcher, 5 research assistants (3 audio and video recorders, and 2 field note
recorders). The third year students at Souphanouvong University, Nasangveuy campus, Luang
Prabang district, Luang Prabang province, in the Lao People's Democratic Republic, 6 people
were selected as purposive sampling, were divided into 2 groups (3 per each group) composed of
students with low scores and high scores, respectively, according to their mathematics scores of
the first semester of 2552 academic year. Assigned 7 learning activities were conducted. These
activities incorporated the GSP as a learning tool. The students were asked to thinking aloud.
Field notes and audio- and video-tape were used to record students’ performance through all
activities mentioned early. Ten protocols, Field notes and students artifacts were used to analyze
the students’ levels of understanding based on the levels of students’ cognitive development and
the research theoretical framework (Action-Process-Structure [APS] conceptual understanding)
developed by Heingraj (2552). These levels of mathematical conceptual understanding were
classified into 3 levels of understanding as action, process and structure conceptual
understanding, which was done to understand the level of understanding were developed in the
process, through the process of modifying or creating a new process-level understanding of the
operations back to building the relationships and make the general case.

The results indicated that 1) within the actionlevel of understanding, theirs were understood
the define quantities, characteristics in common and different. Theirs were could be used the GSP

program, such as press + and - and write the relationship between speed and size of the linear



203322
equation systems, which were develop action to the process understand level. However, theirs
were answering the definition of vector and develop processes to the structure understand level.
The vector can be written instead of traveling and could be calculated the distance from the
beginning and tell the direction 2) the level of understanding abbut the plus and minus vectors at
action level of understanding students and could be use the GSP such as speed of the vessel and
water flow and vessel of the linear equation systems, when you click the started then the boat
ashore at pier 1, 2 and 3 and theirs could be concluded that the method to find for u‘+ v by using
triangle, which were develop an understanding of thé action to the process level. However, could
be concluded that the method to find for u+ v by using square, it could be describe the method

minus to find vector obtained by writing the vector set and the minus to start at the same point

49 -> -

and write the answer of vector as AD = AB+ BC+CD=—u+ v— wg 3) level of understanding
about multiply a vector with a scalar level, action student understanding at this level could be use

. r
GSP as a command, such as adjustment a=5 and definition of 5uas vector that result from

-
writing % to 5 vector, which were develop the action to the process understand level, theirs were

j -
could be write a concluded about the vector au as a vector equal in size | @ | = vector size # by

- r
a>0 then au was linear equation systems with % if @ <0 then au was opposite of the linear

— -
equation with ¥ and if a=0then au = 8 and theirs were develop the process to the structure

understand level, according to the used of the vector knowledge to find the value of x from

) E r 500r 2« 7 )
equation 7u+(2x—-4)v= —7—u +§vas x>§- and the values of @ and b from the equation

w=(a+4b)u+(a+b+1)v and s=(b-2a+2)u+(2a-3b—1I)v and Iw=25 was
a=2 and b=-1
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