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Abstract:Vocational programs at higher education level in Taiwan, like that in any other country, purport to prepare students to be professionally competent individuals for their personal career successes and social economic development.  Individuals who succeed in current society need professional skills and knowledge in the specific professional field, and also need the potential to create knowledge and integrate multifaceted aspects of value.  Reasoning Skills are crucial in the educational system in order to prepare future professional experts and even citizens to meet challenges in society.  This paper mainly addresses Reasoning Skills education in vocational education programs at the higher education level.  Issues discussed in this article include the current challenges of vocational education at higher education level, the Reasoning Skills performance of students in vocational education programs, Reasoning Skills curriculum and interventional instruction, and Reasoning Skills assessment approaches.
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1. Backgrounds of this study
The 21st century society is characterized with the constant momentum of knowledge and technology.  The knowledge and experiences accumulated in the past can merely elicit the articulation to solve the current problems.  Vocational education has played a crucial role in Taiwan’s economic development and social change by cultivating innumerable experts with practical skills.  It is a crucial factor that vocational education impelled Taiwan to leap forward from its impoverished circumstances into one as a developed country of high achievement in the fields of science and technology〔1〕.  However, due to the current impacts of rapid changes of technology and economic structure in recent years, Taiwan has strived to improve the quality of vocational education in order to meet the challenges in this new era〔2〕.  Also, the present education increasingly emphasizes the scaffolding students to be self-learning and self-reliant in order to prepare the future professional and independent citizens.
Reasoning Skills have been defined as cognitive processes focusing on purposeful and self-regulatory interpretation, analysis, inference, evaluation, and judgment 〔3〕.  The main objectives of Reasoning Skills lie on rational deliberation to evidence, context, conceptualizations, methods, and criteria.  Reasoning Skills have been identified as the crucial skills needed in vocational education for students’ future careers.  Based on a series of research findings, this paper purports to discuss several related issues including the challenges of vocational education at higher education level, the Reasoning Skills achievement of students in vocational education programs, Reasoning Skills curriculum and instruction, and assessment approaches.

2. The challenges to current Vocational Education in Taiwan

In the past period of impoverished times, vocational education programs were mainly designed to prepare citizens with working skilled for national economic development.  These programs basically focused on the curricula related to professional skills and knowledge immediately demanded in workplaces 〔1〕.  However, these programs usually neglected the educational essence, including synthetic analysis and creative thinking, and led to a myth that vocational education was lower status education 〔4〕.

The overwhelmingly practical nature of vocational education, however, becomes a negative factor to students’ career development and academic achievement.  Vocational education is suggested to put emphasis upon fundamental studies as well as integrative training on multifaceted aspects of value for the long-term development of technology and knowledge.  Thus, this technology can be brought properly and effectively into human society.

Synthetically, in order to improve students’ potentials to effectively employ their professional skills and knowledge in their future careers, current professionals graduating from vocational education programs at higher level strongly suggest school administrators to improve students’ Reasoning Skills.  Studies also indicated that managers in industrial world recommended these generalizable skills could assist individuals to transfer their professional skills as well as knowledge to real world 〔5〕.  Reasoning Skills are needed for modern citizens to carry out their duties with open mind and multiple moral values 〔6〕.

3. Reasoning Skills performance of current Vocational Education students in Taiwan
Reasoning Skills are cognitive processes to explore the authentic and/or potential meanings of evidence and/or information, refer to further possibilities, and evaluate the effects of decision.  Reasoning Skills are applied to solve problems, make decisions or logic judgment, and propose logical, tactful, and profound reasons and arguments with rational attitude.  These skills are employed to conduct meta-thinking for monitoring or modifying self and others’ thinking processes with fair, unprejudiced, and positive attitude 〔7〕〔8〕(American Philosophical Association, 1990; Facione, 1990).  These skills are crucial for students to develop their concrete understanding and build their future successful careers as modern citizens〔9〕〔10〕(Fu, 1995; Lee, 2002).  In spite of its importance, Reasoning Skills education in Taiwan is still limited. 

(1) The Reasoning Skills performance of students in vocational education programs at higher level

Wu’s study 〔11〕indicated that Taiwanese students put too many efforts to confine themselves to standard learning approaches even though they live in this society filled with diversified thoughts and overwhelming individualism.  Students seem to possess a common belief that expressing one’s own ideas is equal to thinking.  They tend to use their instincts and feelings, instead of reasoning thinking, to solve problems.  They do have their own ideas and points of view, and yet, never think of how these ideas are formed.  Most students in vocational education, therefore, lack the ability to analyze profoundly the real meanings of hands-on information and its background.  In particular, students hardly conduct meta-thinking to self-examine existing concepts and arguments. 
(2) Factors leading to students’ limited Reasoning Skills
Over the long course of time, school education strives to resort to surface learning approach and lower level cognitive activities such as memory, comprehension, and application, etc 〔12〕.  Students become used to quickly filling in all of the standard answers without synthetic thinking and insightful understanding 〔13〕〔14〕.  Synthetically, students’ underachieved Reasoning Skills might result from the following environmental factors:
A. In recent years, Taiwanese society over-emphasized practical values and immediate effectiveness of education.  School education, therefore, becomes excessively specialized and restricted, not applicable and generalizable to the needs in the real world.
B. People traditionally depend on moral creed that they believe as knowledge and the only truth without insightful analysis on its logic and original meanings, only contributes to an ossified way of reasoning.
C. These days, most media reports are flooded with personal expressions of opinion, but few insightful analyses and rational debates.
D. The theories and action researches related to Reasoning Skills, especially from positivism aspect, are still insufficient to effectively teach Reasoning Skills in a specific, profound, and extensive way.
E. In teacher’s preparation system, the improvement education of Reasoning Skills is commonly neglected, whereas knowledge crystallization and impartment in teaching are overly stressed for high learning effectiveness.
4.
An analysis on the Reasoning Skills curricula at higher education level

As Reasoning Skills education is emphasized, the appropriate curriculum should be designed to improve students’ potential to understand certain special subjects in-depth and integrate multifarious aspects of value.  This curriculum functions to prepare students to perform reasoned thinking, expound arguments, analyze complicated points of view, synthesize views and values, and further apply Reasoning Skills to each subject study〔12〕.

Social impacts as well as cultural values significantly influenced the implementation and effectiveness of Reasoning Skills education.  Alien criteria of Reasoning Skills assessment and instructional strategies might not be appropriately implanted unless reviewed in the light of his own social backgrounds as well as cultural tradition.  The Reasoning Skills education reform in Taiwan needs to highly differentiate both subjective and objective factors such as traditional cultural background, social values, and academic essence.  Reasoning Skills education in Taiwan sets up a crucial goal to meet local needs and incorporate them with global reasoning theories in order to develop effective curriculum integrating reasoning theories and traditional thinking scheme in Taiwan 〔15〕〔16〕.  To be more concrete, this paper presents the following recommendations on the Reasoning Skills curriculum:

(1) Reasoning Skills education should stress cognitive development of reasoning (cognition), adept application of Reasoning Skills to daily lives and subjective studies (psychometrics), and also emphasize the deposition cultivation of Reasoning Skills (affection).
(2) Students’ Reasoning Skills could be taught through a single course to realize the major contents of these skills and the effective teaching strategies.  However, the more effective strategy should be an approach which integrates the Reasoning Skills into each subject study.

(3) Reasoning Skills curriculum contents must aim at stimulating students’ motivation and inspiration to change their learning style from taking notes and memorizing information for examination, to constructing their own knowledge and value systems for life.  It is suggested that a Reasoning Skills curriculum should place focus on following characteristics 〔17〕〔18〕〔19〕〔20〕:

A. Obtaining required information depending on issues, determining its authenticity and implied meanings, and giving appropriate responses;
B. Distinguishing the real from raw thoughts and analyzing as well as interpreting others’ stands and latent assumptions in mass media reports or thesis presentations;
C. Integrating new information and existing experiences in order to reach higher level thinking and critical analysis;
D. Improving thinking quality up to a higher level such that students are able to question, and propose solutions for problems, conduct reasoning processes, logically explain ideas with supportive arguments, and employ self-reflective learning strategies to subject studies;

E. Critiquing others’ statements or new information, according to the known information and criteria, and further inducing for innovative proposals of continuing inquiry.  In other words, this Reasoning Skills curriculum facilitates student proficiency to integrate messages from various sources and their own backup knowledge to make explanatory synthetic solutions.
F. Analyzing the logic between arguments and supportive evidences in one’s statements to perform further deduction and/or induction and draw in-depth conclusions;
G. Identifying speakers’ personal arguments and standpoints, and demonstrating adequate respect for multifarious aspects of value and various perspectives, and finally making an overall synthetic decision;
H. Performing both rational induction and deduction, proposing specific sequence of ideas, effective evaluation as well as ideas, and constructive comments and solutions from disorderly information;
I. Applying existing knowledge to different professional fields via personal intellectual inquiries and comprehension.  In other words, students must grasp not only curriculum contents and learning process, but also the learning strategies so as to make the content as constructive materials of building personal knowledge and extensively assist personal inspiration as well as association.

5. Interventional instruction of Reasoning Skills

Teaching effectiveness relies heavily on interventional instruction.  Instructors should guide students to think according to the outlines and encourage students to exercise self-exploration while emphasizing Reasoning Skills education.  Students should learn to transfer learning materials into another form that can be comprehended and generalized.  As a result, students can not only understand the teaching material itself, but also learn the ability to manipulate learning experiences to manage new events they encounter.  Regarding the Reasoning Skills instruction for vocational education at higher level, several suggestions are proposed as follow: 

(1) According to the Algo-Heuristic theory〔21〕, abstract and complicated Reasoning Skills need to be decomposed into several basic thinking sections and transformed into individual mental operation processes in order for students to easily learn and apply to daily life.
(2) Drama Theory can be employed to Reasoning Skills instruction, aiming at transforming reasoning concepts into concrete actions for students to undertake through analysis  〔22〕〔23〕.
(3) Group discussion and team project can assist students to cross over their fixed thinking pattern and extensively ponder all possibilities for deeper synthesis  〔24〕.
(4) It is strongly suggested to set up a public discussion zone on campus network or community network to stimulate active discussion and inspire more unconventional viewpoints on public affairs.
Teachers play a key figure in students’ Reasoning Skills improvement in both curriculum development and teaching practices 〔25〕〔26〕.  Reasoning Skills education can never make considerable accomplishments depending on a single course or teacher.  These core skills must be integrated into all subject curricula and teaching practices in each professional field.
6. Conclusion and suggestions

In Taiwan, the importance of Reasoning Skills education has been recognized for a long time, but its implementation has been ignored for so long due to the overwhelming social expectation on the practical effectiveness of education.  Vocational education, therefore, needs to highlight the fundamental knowledge in order for students to inspire multifarious senses of value and develop their creative competence for future challenge.

Reasoning is a goal-oriented psychological activity and is initiated as an individual experiences outer stimuli and/or inner needs.  These skills, today, act as an important factor in identifying the nature of problems, analyzing information implication, and synthetically creating innovative solutions for problems encountered.  In the modern and postmodern era, Taiwanese society is experiencing the time of turmoil, a variety of decentralized viewpoints and senses of value flood over public media.  People must be prepared with the critical disposition and analysis skills to identify the insight meaning and build their own value systems〔27〕.
Synthetically, the following suggestions are provided for the quality improvement of Reasoning Skills in vocational education:

(1) Professional knowledge and skills can also function only when people appropriately transfer it into effective solutions.

(2) The current educational reform movement in Taiwan needs to focus on the integration of narrowly developed professional education to assist students in learning new knowledge, and analyzing and synthesizing with rationality.

(3) Future professionals cannot just implant today’s knowledge into a future world, but also employ innovative solutions inspired from the materials taught in today school education.

(4) Teachers are the crucial idol as a reasoning thinker for students to imitate and enhance their self-efficacy in Reasoning Skills education.  Students learn from teachers’ reasoning conversation and rational dealing style to explore multifarious viewpoints for synthetic and comprehensive solutions.
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