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The Development of Mathematics Learning Activities Based on Van Hiele’s
Instructional Model Using the Geometer’s Sketchpad as a Learning Tool on

solid Geometry and volume of rectangular for PrathomSuksa 6.
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Abstract

The objectives of this research were to: 1) develop Mathematics learning activities based on van
Hiele’s learning model on solid geometry and volume of rectangular for students in PrathomSuksa 6.
2) study perspective level of solid geometry derived from van Hiele’s learning activities and the Geometer’s
Sketchpad instrument and improve student’s Mathematics learning achievement in PrathomSuksa 6.
3) develop mathematics learning achievement of PrathomSuksa 6 students on solid geometry and volume of
rectangular using Hiele’s learning activities and the Geometer’s Sketchpad as a learning tool so that no less
than 70% of the students acquire an average achievement score of more than 70%. The research sampling
consisted of 24 students in PrathomSuksa 6/3 at Chomchonbanchonabot School under the jurisdiction of the
office of KhonKaen Primary Educational Service area 2 in the second semester of the academic year 2011.

There were 3 types of research instrument as follows: 1) classroom action instructional tools
including a pre-test to measure the level of geometric thinking based on van Hiele’s instructional model
and 12 mathematics lesson plans based on van Hiele’s model with the aid of the Geometer’s Sketchpad
as a learning tool; 2) data collection and reflective tools including a behavior observation form, and
a post-test after completing each lesson; 3) evaluation tool of learning management including a mathematics
learning achievement test on solid geometry and volume of rectangular. The framework of this research

was based on Heingraj’s framework of learning activity development. There are 5 main steps of learning
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activities development namely 1) theory analysis, 2) planning, 3) instruction implementation, 4) observation
and assessment, 5) reflection of van Hiele’s instructional model.

The research results were as follows:

1. Interms of the development of Mathematics learning activities based on van Hiele’s instructional
model using the Geometer’s Sketchpad instrument was focused on solid geometry and volume of rectangular
for students in Prathomsuksa 6, it was found that there were five steps in developing the learning
activities including 1) the perception step where students were given an opportunity to participate in the
exploration, observe the activities, and express opinions; 2) the orientation step where students worked as
a group to find out the similarities or differences as well as connect new knowledge with their existing
knowledge; 3) the explanation step where students freely expressed their opinions and gave reasons to find
rational solutions; 4) the free orientation step where students used their existing ability and experience to
successfully solve problems; 5) the integration step where students concluded all the learned knowledge
and completed the exercises to review and summarize what they had learned.

2. The students were able to develop and enhance thinking level of solid geometry based on van
Hiele’s learning activities and the Geometer’s Sketchpad learning instrument from level 1 (Visualization

or Recognition) and level 2 (Analysis or Description) to level 3 (Informal deduction or Ordering).

3. Of all the students, there were 21 students who (87.50%) reached the criteria with an average

test score of 76.83%.
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