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Abstract

The research on the development of algebraic thinking of upper primary school
students had 2 main objectives, namely, to develop framework for characterizing the
upper primary school students’ algebraic thinking and to develop the algebraic thinking
of the students who were taught through the cognitively guided instruction (CGlI). The
indicators for the students’ algebraic thinking were pattern and open numbers sentence.

The research was conducted in 2 phases the first of which was for developing
basic framework of the students’ algebraic thinking. Afterward, the algebraic thinking
was examined to modify the framework representing such algebraic thinking. The target
group included 18 Prathom Suksa 4-6 students enrolled at Anuban Chiang Mai School
in the second semester of 2007 academic year. The instruments used included the
algebraic thinking test, and the interview forms from which the collected data were
analyzed to adjust the framework representing the students’ algebraic thinking.

In the second phase, the students’ algebraic thinking framework derived in the
first phase was used as the basis for designing the cognitively guided instruction
activities to develop the students’ algebraic thinking. The sample used was composed
of 34 Prahthom Suksa 5/7 students enrolled in the second semester of 2008 academic
year. The instruments used to collect the data included algebraic thinking pretest and
posttest, cognitively guided instructional plans and the interview forms. The data were
analyzed to compare the students’ algebraic thinking before and after conducting CGl
to find number and percentage of the students whose algebraic thinking had changed.

The result of the study in the first phase was the deriving of the frameworks
representing the students’ algebraic thinking which came in 4 levels basing on the two
indicators. For the first one — thinking pattern, at level 1, the students were not able to
analyze the patterns assigned to them making them unable to find the value of the next
term and others of the pattern or using guess to answer the question. The students who
were at level 2 of the algebraic thinking were able to analyze the characteristic of the

pattern assigned to them but could only do it on one aspect by recognizing the term



whose value had changed but paid no attention to the position of the term making them
unable to find the value of the terms at the far position. At level 3, the students were able
to analyze both the position of the terms in the pattern and find the value of the term at
such position leading them to derive the formula and principle to find the answer in the
pattern but could not clearly explain the origin of the formula. At level 4, the students
could find the conclusion through their clear analysis of all the data related to the
pattern.

Regarding the open sentence of the number, at level 1, the students did not
understand the relationship of the data in the open sentence and saw the open
sentence in different pattern leading them to operate on all numbers in the open
sentence and put the acquired answer in the blanks. The students at level 2 analyzed
the relationship of the assigned open sentence in form of the equation by which they
operated on one side of the equal sign and put the derived answer in the blank without
being concerned with the numbers on same side with the answer. At level 3, the
students correctly analyzed the relationship of the open sentence by looking for the
equality between the product on left and right hands of the open sentence but in
operating they derived the answer mainly through computation. Level 4 students,
meanwhile, ook closely at the assigned open sentence and tried to analyze the
relationship of each number in the open sentence leading them to be able to recognize
the criteria that the numbers to be filled in the blanks of the open sentence had to be the
one that equated the values on both side of the equal sign.

In the second phase of the study, it was found that the students who were taught
through the cognitively guided instruction and equipped with level 4 algebraic thinking
increased at 85.29%. The number of students with levels 1, 2, and 3 decreased among
which that of those with level 2 decreased the most or 41.18% followed by that of level 3
whose 31.35% decreased and level 1 whose number decreased the least or only

11.76%.



