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The purpose of this research was to diagnose leamning difficulties in mathematics of
undergraduate senior Mathemati_cs Education students, Faculty of Education, Khon Kaen
University about Introduction to Graph Theory course. This research was the qualifative research
using case study. The target group was 35 undergraduate senior Mathematics Education students
who enrolled in Introduction to Graph Theory course in the academic year of 2008. Students in
case study were classified into 3 groups (low scores, moderate scores and high scores group)
using the result of diagnosis test in Introduction to Graph Theory. Each group consisted of 2
students, totally 6 students. These students were asked for volunteer to be the students in case
study. The students were interviewed of how and why they did about the test. Analysis of
information consisted of 2 parts to identify; 1) students mathematical understanding using in the
APS framework, namely Action, Process and Structural conceptual understanding, and 2)
students mathematical learning deficiencies, that classified deficiencies into 3 types comprising
deficiencies in definitions or theorems, deficiencies in procedure about using definitions or
theorems, and deficiencies in applying the basic knowledge of graph theory. Interviewed

protocols were also used as information for analyzing.

The findings indicated that :

1. The students in low scores group displayed their conceptual understanding not more
than an action conceptual understanding. They were able to write down, explain, or present
definitions in graph theory correctly, for example, definitions of degree, tree graph, leaf and forest

etc. But the students’ deficiencies in definitions or theorems were that they were not able to
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present the definition of degree and the meaning of G (Complement of G). The next most often
found about difficulties were deficiencies in procedure about using definitions or theorems to
prove that if a forest G has »n vertices and X components then G has n— k edges, to give the
reason to determine graphic order, or to use definitions or theorems to write down a tree graph
with 5 leaves.

2. The students in moderate scores group who displayed their understanding as an action
conceptual understanding were able to write down, explain, or present definitions in graph theory
correctly, for example, definitions of degree, tree graph, leaf, forest and connect graph, but their
deficiencies in definitions or theorems were that they were not able to present the definition of
component and write down Ore’s condition. The students who displayed their deficiencies in
process about proof or reasoning were able to prove that “if G is disconnected, then G is
connected”, to give a reason to determine K"{K +) - Students who displayed their mathematical
understandings as process conceptual understanding were able to verify which sequence is
graphical and draw the corresponding graph. The next most often found about the students’
difficulties were that they were able to use the basic knowledge of graph theory to solve
problems, such as the problem about enter a large hall with many rooms and doors by going
through each door exactly once without restriction of the starting point.

3. The students in high scores group displayed their mathematical understandings as an
action conceptual understanding were able to write down, explain, or present definitions in graph
theory correctly. They were able to understand the connected graph but they were not able to
prove that “if G is disconnected, then 5 is connected, then E is connected”. Students who
displayed their mathematical understanding as process conceptual understanding were able to
consider sequence as the graphical sequence and draw a graph corresponding to the graphical
sequence. The students were able to prove that “if a forest G has n vertices and kK components
then G has 7n—kedges”, but they displayed their deficiencies in process about proof or

reasoning, such as giving a reason to determine &' (K 4)-





