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ABSTRACT

The study aimed to 1) develop and validate the second-order growth
curve factors model of analytical thinking ability of eighth-grade students,
2) categorize analytical thinking ability growth differences of the eighth-grade
students, 3) categorize teachers according to the use of student-centered
learning process, 4) investigate the effects of student-centered learning process
on analytical thinking ability growth of eighth-grade students, and 5) examine
the relationship between school size and the implementation of student-
centered learning process, on analytical thinking ability erowth of eighth-grade
students. Samples, obtained from multi-stage random sampling, were 1,093
eighth-grade students from schools in the northeast education region studying
in academic year 2013, and 30 mathematics teachers who teaching eighth-grade
students students. Research instruments were two parallel sets of 30 multiple-
choices questions used to assess analytical thinking ability. The difficulty level
(p) of Set 1 and Set 2 ranged from 0.248 to 0.762 and 0.267 to 0.772,
respectively. Discrimination power (r) of Set 1 and Set 2 ranged from 0.783 to
0.815 and 0.760 to 0.779, respectively. Reliability (KR-20) of Set 1 and Set 2
were 0.801 and 0.775, respectively. The question reliability (r,) ranged from
0.271 to 0.698. Total reliability () was 0.935. Data were collected five times
with five weeks gap. Data were analyzed using Pearson product-moment
correlation coefficient: r, repeated measures MANOVA, second-order growth
curve factors model, second-order growth curve factors mixture model, latent
class analysis: LCA, and structural equation second-order growth curve factors

mixture model.



The findings were that:

1. Second-order growth curve factors model of analytical thinking

ability of eighth-grade students, fit the empirical data well (Xzz 438.140,
df = 59, CFl = 0.978, TLI = 0.961, RMSEA = 0.077, SRMR = 0.055).

2. Latent class analysis in second-order growth curve factors model
of analytical thinking ability of eighth-grade students, categorized the students
into two groups. Students in latent class group 1 had high analytical thinking
ability growth (876 students or 80.146%), while students in latent class group 2
had low analytical thinking ability growth (217 students or 19.854%) (likelihood
= -24724.189, AIC = 49578.378, BIC = 49903.163, ABIC = 49696.708, Ej =
0.971).

3. Latent class analysis of teaching implementation of student-
centered learning process, categorized teachers into 2 groups. There were 18
teachers (60%) in group 1 who emphasised on thinking process, 12 teachers
(40%) in group 2 focusing on understanding, mindfulness and student discipline
(likelihood = -140.381, df = 491, AIC = 318.763, BIC = 345.385, ABIC = 286.229,
E, = 1.000).

4. Latent group of teachers who emphasised on thinking process
had positive influence on the group of students who had high level of
analytical thinking ability growth, but had negative influence on the group of
students who had low level of analytical thinking ability growth, at the .01
level of significance.

5. Group of teachers who emphasised on thinking process, group of
large schools size, and interaction between the group of large schools size
with the group of teachers who emphasised on thinking process had positive
influence on the group of students who had high analytical level of thinking
ability growth, but had negative influence on the group of students who had

low level of analytical thinking ability growth, at the .01 level of significance.



