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Abstract 
This study uses a statistical model to account for the pattern of discontinuation of university study at Pattani campus of 
Prince of Songkla University (PSU) in southern Thailand. University records for 11,408 bachelor degree students 
enrolled between 1999 and 2006 were used. Discontinuation rates were analyzed by using a logistic regression model to 
determine the joint effects of year of admission, duration of study, faculty, and religion-gender group on discontinuation. 
The annual average discontinuation rate over the eight year period was 5.3%. The students discontinued most in their 
first or second year of study. These rates were substantially higher for students entering after 2003, possibly due to 
demographic changes in the intake. 
Keywords: University discontinuation, Southern Thailand, Logistic regression  
1. Introduction  
University discontinuation is a global academic problem. This drop-out is influenced by many factors related to both the 
individual and their social environment. Using sociological concepts of integration Tinto (1975) developed a theory of 
student retention explaining to some extent why university students discontinue, and many studies of this question have 
followed. In an early study Johnes & Taylor (1989) found that the non-completion rate of university students differed 
substantially between UK universities and that inter-university variation in discontinuation rates could be explained by 
three factors: the scholastic ability of a university's new entrants, the subject mix of the university, and the proportion of 
students accommodated in a hall of residence. Thomas (2002) argued that greater diversity leads to an increase in 
student drop-out. Another study in the UK found that the causes of drop-out are the extent of prior academic 
preparedness and the social integration at university (Smith & Naylor, 2001). A study in Italy by Di Pietro (2004) 
examined factors underlying enrollment and discontinuation decisions using a bivariate statistical model. 
Montmarquette et al (2001) also used a probability model to examine factors associated with university discontinuation. 
A US study by Barefoot (2004) concluded that factors related to the classroom situation, student persistence and the 
way instruction was designed were associated with discontinuation.  
There are few previous studies about factors influencing university drop-out in Thailand and none fully reported in 
English apart from a preliminary study by the present authors (Sittichai et al, 2008), although several studies have 
addressed discontinuation in vocational colleges. Those concerned with determining underlying causes based on 
questionnaires and interviews generally find that the main reasons for discontinuation are personal factors such as lack 
of finance, health problems, lack of basic knowledge, poor time management, and college factors including strict rules, 
instructor or counselor conflict, family factors such as lack of parental guidance or conflict with home duties, and social 
factors including conflict with friends, differences in social strata, and lifestyle conflict. 
Our study is based on data routinely collected by the Registrar’s Office for students enrolled at Pattani Campus of 
Prince of Songkla University (PSU) in Southern Thailand from 1999-2006. The objective of this study was not to 
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investigate the reasons why the students discontinued, but simply to model the probability that a student discontinued 
study after being enrolled for a given number of years as a function of demographic variables, namely, the gender, 
religion, admission year, and faculty of enrollment of the student. Prince of Songkla University is the major university 
in Southern Thailand, one of the four geographical regions in Thailand with a population of approximately 8 million at 
the 2000 Census, and was the first in the region, established in 1966 in Pattani province, The university now has four 
additional campuses in Songkla, Phuket, Surat Thani, and Trang provinces, the major one being in Hat Yai City in 
Songkla. Pattani is located near the border with Malaysia to the south, and approximately 1000 kilometers south of 
Bangkok. The population in Pattani and the other two southernmost provinces from which Pattani campus draws its 
students is predominately Muslim (close to 80% according to the National Statistical Office, 2000). By 1989 Pattani 
Campus had four faculties (Education, Humanities & Social Science, Science & Technology, together with the College 
of Islamic Studies). Further faculties were added in 2002.  
2. Methods 
The data comprised all students who enrolled to commence the normal four-year bachelor degree in one of the four 
original faculties, over the eight-year period from 1999 until 2006 inclusive. There were 11,408 students who were 
admitted to four-year bachelor degree programs and commenced study between 1 June 1999 and 31 October 2006.  
The study followed them up until 31 March 2008. Normally students enroll early in June for study in two 16-week 
semesters commencing in June and November, respectively. 
Discontinuation, due either to voluntary departure by the student or retirement of the student by the University due to 
their lack of academic achievement, was defined as the binary outcome variable of interest. Students who departed or 
changed their enrollment for any other reason, such as graduation, still studying at 31 March 2008, death, or transfer to 
another program at PSU Pattani necessitating a change of their student number (and thus absence of further information 
about their status in the University’s computerized enrollment database) were treated as censored data. 
The factors considered as determinants of the outcome were (a) gender, (b) religion (Muslim or other), (c) faculty (four 
categories), (d) admission year (eight categories defined as from 1 April until 31 March of the following year), (e) study 
year (five categories: first, second, third, fourth, or later year). 
Logistic regression (Hosmer & Lemeshow, 2000; Kleinbaum & Klein, 2002; Venables & Ripley, 2002) was then used to 
estimate the probability of the outcome as a function of two factors. The first factor was taken as the combination of 
admission year and study year, giving 34 levels corresponding to five levels for each of the first five admission years, 
and, since information was not available beyond 31 March 2008, four, three and two levels, respectively, corresponding 
to admissions in 2004, 2005 and 2006. The second factor was taken as the combination of gender, religion and faculty, 
giving 14 levels due to the fact that no non-Muslim students were admitted to the College of Islamic Studies. The 
proportion pij of these outcomes in level i of the first factor and level j of the second factor was thus expressed as 
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To avoid over-specification of the parameters, the coefficients were constrained to have weighted means equal to 0 
based on adjusted prevalences. To calculate the adjusted prevalence •ip  for category i of the first factor, the term β j 
in equation (1) was replaced by a constant β 0, chosen to make the sum of the expected number of outcomes equal to 
the sum of the observed number, that is,  
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ni being the sample size in category i. The constant β 0 was computed using a Newton-Raphson iterative procedure with 
Marquardt damping. Similarly, to calculate the adjusted prevalence jp•  for category j of the second factor, the term 
αi in (1) was replaced by a constant α 0, again chosen to ensure that the sum of the expected number of outcomes 
equaled the total observed. Standard errors based on weighted sum contrasts (as described in Venables & Ripley, 2002, 
Chapter 6) using weights proportional to the sample sizes for each factor level were used to compute standard errors for 
the estimated prevalences. 
The statistical analysis was performed using R (R Development Core Team, 2008). 
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3. Results 
For the preliminary study, we looked at the students who enrolled from 1 June 1999 to 31 October 2003 where the data 
were last updated at 31 March 2005. It was found that the overall discontinuation rate per student over the five year 
period was 12%, with the Faculty of Science and Technology having a higher discontinuation rate than the other 
faculties, particularly for students admitted in 1999. The discontinuation rates were higher for students entering after 
2001, with Muslim students having lower drop-out rate than other students (Sittichai, Tongkumchum, & McNeil, 2008).  
Table 1 shows the total numbers of students admitted by year of admission, faculty and religion-gender group during 
1999-2006. Over this eight-year period several major changes occurred in the enrollment pattern. The number of 
students enrolling in four-year bachelor degree programs in the four faculties increased almost by a factor of two 
between 1999 and 2002 and then decreased slightly for the next two years before dropping substantially in 2006. The 
corresponding percentage of Muslim students enrolling increased by a much greater factor from just 22.6% in 1999 to 
53.3% in 2004 with a further jump to 75% in 2005, and level off to 77.3% in 2006, which is close to the percentage of 
Muslim people in the region surrounding the campus. Despite this increase in Muslim enrollment the percentage of 
students admitted to the College of Islamic Studies decreased from a maximum of 20.5% in 2004 back to just 9.2% in 
2006, approximately the same as it was in 1999. The corresponding percentage of students admitted to the Faculty of 
Education also decreased substantially from close to 30% in the period 1999-2003 to less than 12% in the following 
three years. 
In contrast, the overall percentage of women students enrolling remained constant at just under 75% during the whole 
period.    
Table 2 shows the numbers of students discontinuing before 31 March 2008 from 1999 to 2006 by year of admission, 
faculty and religion-gender group. There were 2,311 students who discontinued during this period (20.3%).    
Figure 1 shows a plot of adjusted prevalences for each of the two factors with 95% confidence intervals, after fitting a 
logistic regression model, using the data in Tables 1 and 2. We fitted the model to the grouped data obtained by taking 
every combination of the two determinants to obtain 476 (34×14) cells, in each of which the number of discontinuations 
is given in Table 2 and the corresponding number at risk is computed by subtracting the number of discontinuations and 
censored events in preceding years of study from the number of students admitted. The fitted model gave a residual 
deviance of 675.25 with 429 degrees of freedom. The left panel of Figure 2 shows a plot of the observed number of 
discontinuations in each cell versus the expected number given by the model, while the right panel shows a plot of the 
deviance residuals versus the normal quantiles, where two outliers are visible. These outliers correspond to (1) 69 
non-Muslim women who enrolled in the Faculty of Science and Technology in 1999 where 23 discontinued in their first 
year of study, and (2) 16 (Muslim) men who enrolled in the College of Islamic Studies in 2005 where four discontinued 
in their second year of study. Otherwise the fit of the model appears to be satisfactory. 
The logistic regression model indicated that each of the two factors, the admission year & study year combination and 
the faculty-gender-religion combination, were strongly associated with discontinuation. The analysis of variance gave 
reductions in deviance of 1492.78 (33 degrees of freedom) for admission year & study year and 374.00 (13 degrees of 
freedom) for faculty-religion-religion.  
Figure 1 clearly indicates that the discontinuation pattern remained much the same over the first four admission years 
from 1999 to 2002, with most discontinuations occurring in the first and second years of study. But in the following 
four years the pattern changed substantially, first with drop-outs doubling in the students’ second year of study starting 
in 2003, next with an increase in the first-year drop-out rate commencing in 2004, and finally with students dropping 
out in their third year of study in 2005.  However, some of the third-year drop out increase in 2005 can be attributed to 
the fact that Thai government provided a large number of scholarships and career position for nursing studies in 2006, 
and 66 the students studying at PSU Pattani decided to resign in order to take up this opportunity.   
4. Discussion 
With respect to the pattern of enrollment, the major finding of interest from our study was the rapid increase in the 
proportion of Muslim students entering Pattani campus of PSU from a 23% minority in 1999 to a 77% majority in 2006 
(see Table 1). During the first six years of this period the percentage of Muslim students enrolling in the College of 
Islamic Studies was fairly constant, averaging 42% and ranging from 35% to 52%. One could conclude that these 
students, who mostly came from families with little or no tradition of university education, were attracted to a faculty 
where they felt at home and could succeed with their studies. However, in 2005 the proportion of Muslim students 
entering the College of Islamic Studies dropped to 24%, and by 2006 it had decreased further to just 12%. A possible 
reason for this decrease is that the students found that the education they received from the Islamic College did not 
provide them with the qualifications needed to work in Thailand, a country with only a small overall proportion of 
Muslims, who mostly reside in southern Thailand where employment opportunities for university graduates remain 
extremely limited. 
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The second major finding of interest is that despite substantial changes in both the size and the pattern of enrollment at 
PSU Pattani the proportion of women students remained constant at just under 75%. This could be due to lack of 
employment opportunities for university graduates in the southernmost provinces, where the economy is largely 
agricultural and male bread-winners travel to Malaysia to find skilled work. 
The other features of the enrollment pattern during 1999-2006 were the overall decrease in enrollment after 2002 
culminating in a substantial decrease in 2006. However, these decreases were largely due to two factors. First, new 
faculties of Communication Science, Fine and Applied Arts, and Political Science were established at PSU Pattani after 
2002, and these attracted students away from the original four faculties. Second, in 2004 the Faculty of Education 
introduced a 5-year bachelor degree program for training professional teacher, replacing their 4-year teacher training 
degree, with the 4-year degree reserved for students majoring in Psychology, Education Evaluation and Research or 
Educational Technology. 
Turning to the pattern of discontinuation, the drop-out rate in the Faculty of Science and Technology was nearly double 
that for the other faculties. Higher discontinuation rates among science majors have been observed elsewhere in 
Thailand.  Rincome (2002) reported that the highest discontinuation rate among students at Chiang Mai University was 
in its Faculty of Science. Various reasons have been put forward by academic staff at PSU for this problem, including 
lack of adequate preparation among students coming from local high schools, particularly those where religion is an 
important component of the curriculum. However, our preliminary study (Sittichai et al, 2008) found no evidence of 
differences in drop-out rates between religious and public high schools. Another possible explanation is the fact that, in 
common with other universities in Thailand and in contrast to the current practice in most western countries, students 
majoring in science disciplines at PSU are still required to undertake foundation units in basic science including Physics, 
Chemistry, Biology and Mathematics, irrespective of their chosen science major. Further study on this question is 
needed. 
Among the four demographic groups, non-Muslim males had the highest rate of discontinuation. In their UK study 
Naylor & Smith (2001) found that males had higher drop-out rates than females.  
Our finding that students tended to discontinue at a greater rate during the first two years of their study is consistent 
with results reported by Rincome (2002) in her study at Chiang Mai University, and by Yorke (1997) and Thomas (2002) 
for British students. 
The last and possibly most important result from our study was the substantial increasing trend in the drop-out rate in 
the latter four-year period. Clearly, further study is needed, particularly qualitative research based on interviews with 
students to establish why this is happening, and particularly to focus on the factors underlying students’ satisfaction and 
dissatisfaction with their studies.  
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