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ABSTRACT 
The purpose of this study is to explore the competitiveness of student recruitment for Taiwan’s four-year design-related programs of higher technological and vocational education.  Literature analysis and empirical analysis were used for this study.  Some literature was reviewed to understand the environment of higher technological and vocational education in Taiwan.  As to quantitative research, the sample consists of 92 programs from 46 institutions of higher technological and vocational education.  The 92 programs attended the section of commercial design of joint allocation for entrance to four-year institutions of technology and two-year junior colleges in 2005.  The data for this study was collected from the Joint Recruitment Committee.  In addition to descriptive statistics, the statistical analyses for this study include Pearson product-moment correlation, independent t-test, and one-way ANOVA.  The results of this study include: (a) the correlation between the lowest requirement score and enrollment rate is significantly positive, (b) there are significant differences in the lowest requirement score by control of institution, type of institution, and region of institution, and (c) there are significant differences in enrollment rate by control, type, and region of institution.  The findings and conclusions resulting from this study, can be offered to technological universities and colleges, related recruitment organizations, and the education authorities for reference.

INTRODUCTION
In Taiwan, higher technological and vocational education (HTVE) is an important part of higher education system.  The main goal of HTVE is to cultivate higher level technological and professional human resource for nation-building and economy development in Taiwan.  Over the past 50 years, HTVE has played an essential role in fostering economic transformation and industrial progress.  For keeping pace with the development of the society, economy and industry, HTVE has also made many considerable changes and expanded rapidly.  According to the Department of Technological and Vocational Education of the Ministry of Education (2005), in the academic year 2005, of the total 92 HTVE institutions, there were 29 technological universities, 46 technological colleges, and 17 junior colleges.  The whole HTVE system has become one of the key factors to strengthen competitiveness in the age of knowledge-based economy.
Before 1993, compared with 74 junior colleges, there were only three technological colleges with undergraduate and graduate programs in Taiwan.  Only 11,058 students enrolled at the three technological colleges in 1993 (Ministry of Education [MOE], 2005).  During that period, junior colleges were the majority of HTVE.  Although junior colleges were positioned at the tertiary level of technological and vocational education, they were conceived as providing the final stage of education.  In other words, the access to advanced education with bachelor, master and doctoral degrees were limited and narrow before the middle 1990s.
The development of Taiwan’s HTVE is also influenced by the global trend of higher education reform (Mok & Lo, 2001).  Due to the democratic, liberalized, plural developments in Taiwan’s society, the educational reform was initiated in 1994.  With regard to higher education, the educational reform focusing deregulation, emphasized and pushed several movements including: (a) greater access to higher education, (b) the promotion of a more diverse and improved technological and vocational education system, (c) multiple-channel entrance system, (d) more autonomy of higher learning institutions, and (e) the promotion of educational quality (Committee for Deliberation on Educational Reform, 1994; MOE, 2004).  Taiwan’s education reform has changed the environment of higher education from the state-control model to state-supervisory model.  It is more noticeable that the development of Taiwan’s higher education has been moving toward massification and marketization (Dai, 2000; Sun, 2004).
Since the implementation of education reform in 1994, Taiwan’s HTVE has been expanded rapidly in terms of the number of technological universities and colleges, student body, and the fields of study.  In the academic year 1994, there were only six technological colleges.  As of 2004 the number of technological universities and colleges has increased to 75, including 22 technological universities and 53 technological colleges.  The total enrollment in HTVE institutions also rose from 387,217 in 1994 to 656,110 in 2004.  Of the total enrollment, 426,403 (65%) students enrolled at technological universities and colleges (MOE, 2005).
The sharp increase of HTVE institutions, on the one hand, has met students’ demand for further education to some extent.  On the other hand, such expansion has caused extensive concern that the number of HTVE institutions and their recruitment quota have exceeded the demand.  While the recruitment quota of four-year bachelor’s degree programs and two-year associate bachelor’s degree of programs grew from 87,275 in 2001 to 100,683 in 2004, the number of applicants for admission decreased from 215,602 to 158,655 during the same period.  Although the enrollment of new students increased from 73,710 in 2001 to 87,564 in 2004, the quantity of enrollment was less than the recruitment quota during this period.  Another challenge faced by all HTVE institutions is that the major supplying source for HTVE, students of senior vocational school have decreased 197,823 from 523,982 in 1994 to 326,159 in 2004.  In 2003, there were 99,107 graduates from senior vocational schools (MOE, 2005).  These figures indicate that all technological universities and colleges confront the increasing competition for student recruitment.
Among multiple admission channels, the joint registration and placement is the largest scale and most important channel of recruitment for four-year programs of HTVE institutions.  There were 158,655 students, 92 institutions, and 1,169 programs of 23 academic fields participating in this recruitment channel in 2004.  Before applying to attending the joint recruitment operation, all participating students have to take technological and vocational education joint college entrance examination and obtain test scores.  Then the participating students submit test score records and registration cards listing the programs they want to study to the committee of joint recruitment.  The committee of joint recruitment compares applicants’ test scores and their choices of programs and places applicants in appropriate programs.  Therefore, all participants are ranked and placed according to the same criteria.  On the other hand, the result of placement shows that there is a minimum required score for each program.  These minimum required scores for different programs, in general, are viewed as the rank of programs and represent profound meaning from the perspective of students, programs, and HTVE institutions.
Confronting fierce competition and rapid change in educational market, all technological universities and colleges have to establish competitive advantages.  The recruitment market of HTVE has become buyer’s and customer oriented market.  From the point of view of students, when they choose a program to study, they usually consider many factors such as personal interest and favor, institutional performance and reputation, educational quality, career development, tuition, control of college, type of college, and the location of college.  All of these factors regarding college or program are critical components to decide the overall competitiveness of a program and an institution of HTVE.  For technological universities and colleges, institutional competitiveness is regarded as the attraction to students.  The institutional performance of recruitment and the result of enrollment also reflect its competitiveness and marketplace in the educational market.  Therefore, it is desirable and imperative to explore the influence of institutional factors on the competitiveness in recruitment.  This study is aimed at the four-year programs of commercial design and the main purpose of this study is to identify the extent of the effect of institutional characteristics on the performance of recruitment and competitiveness in the educational market.
METHOD
A descriptive research design was utilized for this study.  For achieving the purpose of this study, quantitative data analysis was conducted.  Thus, this study is classified as quantitative research.  This section presents data, variables, and data analysis.
Data and Variables

In this study, 92 commercial design related programs of 46 technological universities and colleges which attended the joint registration and replacement in 2005, were investigated.  The data of these programs was collected from the annual report of Joint Recruitment Committee (2005).  Table 1 shows the distribution of the 92 programs investigated.

To fulfill the requirement for analysis, there were three independent variables including: (a) control of institution, (b) type of institution, and (c) region of institution.  The variable control of institution consists of public institution and private institution.  As to type of institution, it was classified into university and college.  Regarding the region of institution, based on the location of institution, all institutions in this study were grouped into five regions from region I to region V (see Table 2).  In this study, there were two dependent variables including the lowest requirement score for each program and enrollment rate of each program.  The enrollment rate was defined as the ratio of the number of the placed students completing admission procedure to the number of placed students for each program.
Table 1 Number and Percentage of Programs by Control and Type of Institution
	Control and Type of Institution
	Number of Programs
	Percentage of Programs

	Control
   Public

   Private
	92
11

81
	100.00%
11.96%
88.04%

	Type

   University

   College
	92

41

51
	100.00%
44.56%

55.44%


Source: Joint Recruitment Committee (2005). 2005 Joint Recruitment Committee report. Taipei: Author.
Table 2 Number of Programs by Region of Institution
	Region of Institution
	Number of Programs
	Cities and Counties in the Region

	Region I
	17
	Taipei City, Taipei County, Ilan County

	Region II
	 9
	Taoyuan County, Hsinchu City, Hsinchu County, Miaoli County

	Region III
	27
	Taichung City, Taichung County, Changhua County, Nantow County, Yunlin County

	Region IV
	17
	Chiayi City, Chiayi County, Tainan City, Tainan County

	Region V
	22
	Kaohsiung City, Kaohsiung County, Pingtung County, Kinmen County


Source: Joint Recruitment Committee (2005). 2005 Joint Recruitment Committee report. Taipei: Author.

Data Analysis

The collected data was analyzed by using the Statistical Package for the Social Sciences (SPSS).  Both descriptive statistics and inferential statistics were computed for data analysis.  Descriptive statistics presented number, ratio, mean, and standard deviation.  As to inferential statistics, Pearson product-moment correlation was used to examine the relationship between the lowest requirement score and enrollment rate.  Independent t-test and one-way ANOVA were applied for analyzing the differences in the lowest requirement score and enrollment rate by the three independent variables.
RESULTS
The results of statistical analysis for this study are summarized and described as follows.
The Relationship between the Lowest Requirement Score and Enrollment Rate

Through the analysis of Pearson production-moment correlation, the correlation coefficient of 0.752 was found to be statistically significant at 0.01 level.  The relationship between the lowest requirement scores and enrollment rates for programs was significant and positive.  This result indicates that for these programs, the higher the lowest requirement scores, the higher the enrollment rates are.
The Differences in the Lowest Requirement Scores and Enrollment Rates by Control of Institution
Table 3 shows that 11 programs of public institutions have a higher mean (537.76) than 81 programs of private institutions (M = 400.53).  The result of the independent t test in Table 3 revealed that there was a significant difference in the lowest requirement scores between public and private institutions.
As presented in Table 4, the 11 programs of public institutions have an average enrollment rate of 0.946, which is higher than that (0.735) of 81 programs of private institutions.  The result of t test showed that the difference in enrollment rate between public and private institutions was significant at the 0.01 level of significance.  In other words, the enrollment rates of the programs of public institutions tend to be higher than those of private institutions.
Table 3 Comparison of the Lowest Requirement Scores of Programs by Control of Institution
	Control of Institution
	N
	Mean
	SD
	t

	Public
	11
	537.76
	53.261
	7.784**

	Private
	81
	400.53
	55.066
	

	*p<.05　**p<.01


Table 4 Comparison of Enrollment Rates of Programs by Control of Institution
	Control of Institution
	N
	Mean
	SD
	t

	Public
	11
	0.946
	0.141
	4.410**

	Private
	81
	0.735
	0.201
	

	*p<.05　**p<.01


The Differences in the Lowest Requirement Scores and Enrollment Rates by Type of Institution

Table 5 presents the numbers, means, standard deviations, and t value.  The 41 programs of technological universities had a higher mean (462.52) in the lowest requirement score, while compared with the other 51 programs of technological colleges (M = 380.29).  The t test indicated that the programs of technological universities were significantly different from those of technological colleges in the lowest requirement score.
Table 5 Comparison of the Lowest Requirement Scores of Programs by Type of Institution
	Type of Institution
	N
	Mean
	SD
	t

	University
	41
	462.52
	60.526
	6.794**

	College
	51
	380.29
	55.340
	

	*p<.05　**p<.01


The results of the analysis regarding enrollment rate of programs by type of institution are summarized in Table 6.  The analysis revealed the enrollment rates were significantly different between the two groups.  In general, the programs of technological universities tend to be higher than those of technological colleges in the enrollment rate.
Table 6 Comparison of the Enrollment Rates of Programs by Type of Institution
	Type of Institution
	N
	Mean
	SD
	t

	University
	41
	0.878
	0.130
	6.000**

	College
	51
	0.665
	0.208
	

	*p<.05　**p<.01


The Differences in the Lowest Requirement Scores and Enrollment Rates by Region of Institution

In terms of the lowest requirement score, programs in region III showed the highest mean of 459.01.  Region I ranked the second (428.48).  Region IV (399.41) and region V (388.00) ranked the third and the fourth respectively.  Among the five groups, region II revealed the lowest mean of the lowest requirement score (372.78) (see Table 7).

Table 7 Number, Mean, and Standard Deviation of the Lowest Requirement Scores of Programs by Region of Institution
	Region of Institution
	N
	Mean
	SD

	Region I
	17
	428.47
	60.18

	Region II
	 9
	372.78
	35.59

	Region III
	27
	459.01
	78.41

	Region IV
	17
	399.41
	62.24

	Region V
	22
	388.00
	57.90

	Total
	92
	416.94
	70.58


The difference in the lowest requirement score by region of institution was analyzed by one-way ANOVA.  As Table 8 showed, the results of the analysis revealed that there were significant differences in the lowest requirement score among regions.  For further analysis, the Scheffé method of post hoc comparison was used.  The findings of the comparison indicated that the programs of region III was significantly higher than those of region II and region V in terms of the mean of lowest requirement score.
Table 8 Analysis of Variance of the Lowest Requirement Scores of Programs by Region of Institution
	Source of Variance
	SS
	df
	MS
	F
	Post Hoc Comparison

	Between groups
	  91254.98
	4
	22813.76
	5.482**
	Region III＞Region II

	Within groups
	362079.59
	87
	  4161.83
	
	Region III＞Region V

	Total
	453334.57
	91
	
	
	

	*p<.05　**p<.01


Table 9 shows the descriptive statistics of the enrollment rates of programs by region of institution.  Of the five groups of programs, region III has the highest mean of enrollment rate (0.844).  Region V ranked the last one with a mean of 0.660.  Another finding was that the means of the enrollment rate of Region III and Region I are higher than the average enrollment rate of the total 92 programs (0.761).
Table 9 Number, Mean, and Standard Deviation of the Enrollment Rates of Programs by Region of Institution
	Region of Institution
	N
	Mean
	SD

	Region I
	17
	0.793
	0.196

	Region II
	9
	0.711
	0.157

	Region III
	27
	0.844
	0.161

	Region IV
	17
	0.749
	0.159

	Region V
	22
	0.660
	0.252

	Total
	92
	0.761
	0.206


As Table 10 presented, one-way ANOVA revealed that there was group difference. The Scheffé method of post hoc comparison showed the significant difference was between region III and region V.
Table 10 Analysis of Variance of the Enrollment Rates of Programs by Region of Institution
	Source of Variance
	SS
	df
	MS
	F
	Post Hoc Comparison

	Between groups
	0.455
	4
	0.114
	2.893*
	Region III＞Region V

	Within groups
	3.420
	87
	0.039
	
	

	Total
	3.874
	91
	
	
	

	*p<.05　**p<.01


DISSICUSION AND CONCLUSIONS
The purpose of this study was to investigate the competitiveness of programs of commercial design in recruitment through the analyses of data regarding joint registration and placement in Taiwan.  The analysis of this study results in meaningful and interesting findings for discussion.

From the findings of this study, for all the programs investigated, the lowest requirement score and enrollment rate had a significant and positive relationship.  It implicates the trend that the programs with higher requirement score, in general, have more students enrolled.  This result may reflect that these programs with higher requirement score represent higher rank and better institutions from students’ perceptions.
The findings indicated that programs of public institutions were significantly different from those of private institutions in the average lowest requirement score and average enrollment rate.  The means of the lowest requirement score and enrolment rate of programs of public institutions are higher than those of private institutions.  These results show the tendency that public institutions are generally favored by students.  A partial explanation for this may lie in the fact that the tuition of public institution is just around a half of that of private institution.  Other possible causes are that public institutions are supported by the government with considerable subsidy and have several advantages such as better facilities, better faculty, sufficient and stable financial resources, and better reputation.  This finding may be seen as a reflection resulting from the so-called unfair competition described by some studies (Dai, 2000; Kai, 1993; Sun, 2004).
According to the analysis of difference by type of institution, significant differences were found in the lowest requirement score and enrollment rate between programs at technological universities and programs at technological colleges.  As to the means of the lowest requirement score and enrollment rate, the programs of technological universities are significantly higher than those of technological colleges.  In other words, programs of technological seem to be the favorite choice for students.  Although universities and colleges have the same legal status, position, and function according to the university law in Taiwan, the public often perceive that universities are superior to colleges.  In Taiwan, if a college wants to change its name to university, it should be evaluated and approved by MOE.  The college has to meet the rigid criteria of faculty, facility, teaching, research, administration, finance, and other performance.  However, many students, parents, and even technological universities consider that universities and colleges tend to be different.  This kind of perception may be one of the factors to affect student’s choice in studying at a program.
Through the analysis of ANOVA, the mean of the lowest requirement score of the programs in region III was significantly higher than those in region II and V.  In addition, the mean of the enrollment rate of the programs in region III was also significantly higher than that in region V.  Comparing with other regions, region III has the most programs belonged to public or technological university.  As mentioned above, public and university seem to be more attractive to students.  This may be one of the possible explanations for the advantages of region III.  Besides, region III is in the middle of Taiwan and has the competitive advantages including convenient transportation network, comfortable living environment, and better location not far away from the north and the south of Taiwan.
The results of this study have revealed that the institutional features such as control, type, and location of institution, were important factors to form comparative competitive advantage for recruitment.  However, private institutions and technological colleges account for the largest share of higher technological and vocational education system in the number of students and institutions.  It is imperative for all HTVE institutions to make continual efforts to improve education, research, and collaboration with industry.  In addition, technological universities and colleges ought to enhance the efficiency and effectiveness of administration, build features of program as well as institution, and develop attractive marketing strategy.

For further study, it is suggested to examine the interactions among possible variables to affect the competitiveness in recruitment.  More survey research would be necessary to investigate students’ perceptions concerning the importance of all possible factors affecting their selection of study.
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