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Abstract
The recent rise in the importance of fostering students’ holistic development has led to various
curricular changes. Universities in Taiwan have slowly transformed their general education
curriculum to include the development of various competencies. However still, recent
statistics have shown that universities in Taiwan, while pushing for quantity, educational
quality are neglected. It is important that as Taiwan’s universities transform into global
institutions of learning, emphasis should be placed not only on the quantity of students, but
also towards the quality of graduates. With this in mind, this paper will showcase the
development and validation of a set of traits that are crucial for future Taiwanese graduates.
Participants in the trait-development stage are twenty experts comprised of school
administrators, educators, researchers, and industry professionals, while the validation stage
consists of 398 university students. Brainstorming sessions were organized wherein ideas with
regard to the important traits that teachers should impart to students were generated. The
structured conceptualization method of concept mapping and a mixed-method participatory
approach that combined group processes with a sequence of multivariate statistical analyses
were used to summarize the complex group discussions accomplished by the participants. In
addition, Confirmatory Factor Analysis was used to validate the proposed traits. Results show
that future graduates need to possess six major traits, namely: study skills, life skills,
utilitarianism, compassion, synergy, and global vision. Within these major traits, 20 different
characteristics are also found. Implications are then given on how and why educators should
focus on developing such traits.
Keywords: student attitudes; concept mapping; holistic individual; general education; global
literacy
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1.

Introduction

Since the beginning of 2000, agencies within the United Nations (UN) together with local governments all
over the world have launched four initiatives, all of which focus on education in one way or another. These are
Education for All, Millennium Development Goals, the UN Literacy Decade, and the UN Decade of Education
for Sustainable Development. Within such framework, universities all over the world (including Taiwan) have
slowly transformed their goals to include the education of the masses. However, recent statistics show that while
pushing for quantity, the quality of education has been neglected. Such a drive towards massification of higher
education has actually caused the average qualification for academies in many countries to decline (Altbach,
Reisberg, & Rumbley, 2009).
In this postmodern age, economic imparity, the destruction of world ecology, war and political conflict,
terrorism, destruction of distinctive cultures, social inequality, and ethnic conflict are causing distrust and malice
among people, and there exists an identity crisis in the very depth of the human spirit (Noddings, 2005).
Furthermore, within an economic perspective, a transnational global society has already emerged (Gutek, 1993).
Such emergence has brought about drastic changes not only in our daily living, but in the behaviors, attitudes,
and values of the people. In reality, there is indeed a need to not only revisit, but rethink the humanitarian values
in this globalized society. Hence, the cultivation of a holistic individual should be able to rekindle the innate
goodness of humanity.
In Taiwan, statistics show that university acceptance rates have reached an all-time high of 99% due to the
transformation age from elite education to mass education. Over the past two decades, the numbers of higher
education institutions in Taiwan have undergone phenomenal growth (from 29 universities and colleges in 1986
to 160 institutions in 2012) (Ministry of Education in Taiwan, 2012). Competition among institutions for
recruiting students and earning notable reputations has been keen. Most universities and colleges endeavored to
develop exclusive characteristics for academic excellence, university positioning, and survival over the long run.
Taiwan Ministry of Education has provided funding for schools to enhance quality of education; therefore
college and universities have actively sought funding and applied grants from the government such as Teaching
Excellence Project and Paradigm Technology-based University Project. Moreover, globalization and
technological advances have resulted in the internationalization of higher education institutions (Altbach, 2005;
Mok, 2006). In recent years, there has been a growing recognition of the importance of cultivating the
international mobility of talent of students due to globalization (D’Costa, 2008; Kuznetsov & Sabel, 2008;
Solimano, 2006, 2008). It is important that as Taiwan’s universities transform into global institutions of learning,
emphasis should be placed not only on the quantity of students, but also towards the quality of future graduates.
With the notion that quality education includes the development of a holistic individual, developing the traits that
need fostering in a holistic individual is therefore necessary.
It is noted that to develop a holistic individual, universities must be able to instill in their students the
necessary skills needed earlier and more preferably within the general education curriculum as this shall be able
to prompt the educators and administrators to rethink the curriculum needed in preparing students as future
citizens. In light of this, the primary objective of this study is to determine a set of traits that are crucial for future
Taiwanese graduates. The next section will go over the various distinct features of a holistic individual. Then a
detailed outline of the research methodology will be presented, followed by the discussion of the results. Lastly,
a concluding section will summarize the implications of the various findings.
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1.1 Research questions:

2.



What are the traits that are crucial for future Taiwanese graduates?



How important the traits are and how feasible to develop these traits?



Are students’ opinions different from the traits generated by school administrators, educators,
researchers, and industry professionals?

Theoretical framework

2.1 Holistic individual
The holistic individual is quite a complex concept, wherein there is not one standalone definition (Forbes,
1996; Hent.org, 2011a). Simply put, holistic is defined as relating to or concerned with the whole (overall)
(Holistic, 2012). In a school setting, holistic education is the overall education that an individual needs. Holistic
Education is also said to be a multi-leveled experiential journey of discovery, expression, and mastery where all
students and teachers learn and grow together (Hent.org, 2011b). Furthermore, Hent.org (2011) stresses that the
most important aspect of holistic education is the relationships that exist within and between learners and their
environment, while empowering learners to live fully in the present and to co-create preferred futures.
The concept of holistic education, as proposed in this study, advocates the notion of global literacy. This
study anchors the much needed basic attitudes, skills, and traits that an individual should possess in the current
and future age. Banks (2000) mentioned that global literacy is a form of re-conceptualized citizenship and a sort
of multi-cultural citizenship, which enables students to acquire a delicate balance of cultural, national, and global
identification. Nakamura (2002) emphasizes that global literacy should include cross-cultural competence, a
sense of sensitivity in multi-cultural, trans-cultural, and trans-national perspectives. Furthermore, it should also
help develop cognitive, affective, and social skills to reconcile from one’s own strength and integrate seemingly
the opposing values on a higher level for the purpose of equitable coexistence within society (Nakamura, 2002).
Holistic education is also seen as an offspring of the current push for global education. A seminal literature
written by Fisher and Hicks (1985) states that global education promotes the knowledge, attitudes, and skills
relevant to living responsibly in a multicultural and interdependent world. Within the holistic education
classroom, a class is often seen as a community, which is within a larger community of the school. And a class
itself is within the larger community of the village, town, or city, and by extension, within the larger community
of humanity (Krishnamurti, 1955, 1978). In sum, holistic education does not exist in a single and consistent form
(Forbes, 1996). It is best described as “a group of beliefs, feelings, principles, and general ideas that share a
family resemblance” (Forbes, 2003, p. 2).
Ultimately, holistic education focuses on the fullest possible development of a person, encouraging
individuals to become the best they can be and enabling them to experience much more from life in pursuit of
their goals (Forbes, 2003, p. 17). In essence, as the world evolves and changes occur, an educational perspective
arises from contemporary people living and interacting in an increasingly globalized world, which is crucial to
achieve a consistently improved education. It gives learners the opportunity and competences to reflect and share
their own point-of-view in an expanded and inter-connected society, as well as an ability to understand and
discuss complex relationships between common social and ecological issues.
2.2 Taiwan General Education
It has been over 25 years since the Taiwan Ministry of Education (MOE) issued the Implementation
Measure for University General Education in 1984, and for Taiwan higher education institutions to implement
general education. Before this, some general courses such as Chinese and History were offered as common
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courses in most colleges and universities but only National Taiwan University and Tunghai University offered
general education courses (Shih, 2010). Proportionately, around a quarter of the total required graduation credits,
which normally range from 128 to 148, are general education courses. This indicates an emphasis on general
education. However, not much attention or concern was given in many schools and funding was not
sufficiently provided in the beginning of its implementation. Up to now, most Taiwanese students pursue
professional knowledge in higher education and get a degree or certificate with an emphasis on their careers, yet
ignore the necessary literacy that they should be equipped with in a multicultural society (Liu, 2007). In response
to the challenge of the future, there's recently been a growing recognition in the importance of the role which
general education plays in an era of rapid change in society and how general education can develop a healthy and
holistic individual (Shih, 2010).
General education includes in its definition: basic education, liberal education, and quality education or
education for all-round development. In Taiwan's higher education institutions, it covers a wide range of required
courses such as Chinese literature, foreign language, physical education, and service learning. In terms of liberal
education, it covers areas in literature and arts, historical thinking, world civilization, philosophy and moral
reasoning, civic awareness, life science and so on. The MOE directive requires universities to offer a variety of
electives in seven areas including literature and art, history and culture, social and philosophy, mathematics and
logic, physical sciences, life sciences, and applied science and technology. These courses are designed to
introduce “a dialogue of diversity and integration among different academic disciplines and new and old ways of
thinking, and especially to increase student cultural literacy while the country embraces globalization and
localization in a lifelong learning society” (Chou & Ching, 2012, pp. 173-174).
3.

Methodology

The current study is separated into two stages. The first stage is to utilize the qualitative process of a
structured conceptualization method of concept mapping to develop the traits students need. The second stage is
to validate the traits through a quantitative survey administered to selected university students. A structured
conceptualization method can be used as both a descriptive and interpretive tool for understanding results
(Caracelli, 2002). Concept mapping is a type of structured conceptualization which can be used by groups to
develop a conceptual framework which can guide evaluation or planning (Kane & Trochim, 2007; Trochim,
1989b; Trochim & Kane, 2005). Concept mapping is also said to be a useful alternative for analyzing
open-ended responses (Jackson & Trochim, 2002), wherein opinions from various stakeholders are being
assessed and solutions generated in all types of fields (Leonard & Ashley, 2012; van Manen et al., 2012).
For the present study, the main objective is to develop and validate a set of traits inherent in Taiwan general
education that can appropriately define a holistic individual. In order to accomplish such a difficult task, it is
essential to both work across a wide variety of disciplines and include a diverse collaboration of stakeholders at
all levels of the academic system as well as the professionals in the field (non-academic), school administrators,
policymakers, and the academic research community. These challenges place considerable burdens on the
academic system and require processes and methods that can address the complexity and the demanding
requirements of such work. Therefore, to address the challenges of this nature, educational policy researchers
have over the past three decades developed a methodology called structured conceptualization (Trochim &
Linton, 1986).
The term ‘structured conceptualization’ refers to any process which can be described as a sequence of
concrete operationally-defined steps and which yields a conceptual representation (Trochim & Linton, 1986). In
the typical case, six steps are involved: the Preparation (including selection of participants and development of
focus for the conceptualization); the Generation of statements; the Structuring of statements; the
Representation of statements in the form of a concept map (using multidimensional scaling and cluster analysis);
the Interpretation of maps; and, the Utilization of maps. In essence, concept mapping encourages the group to
stay on task and resolve relatively quickly an interpretable conceptual framework, while yielding a graphical or
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pictorial product which simultaneously shows all major ideas and their interrelationships.
3.1 Preparation
During the preparation step, the focus for the concept mapping was operationalized; participants were
selected, and a schedule was developed. Two major tasks were undertaken prior to the commencement of the
actual group process. First, the researcher decided on who would participate in the process. Second, the
researcher then worked with the participants to decide on the specific focus for the conceptualization. In essence,
the researcher’s role was only to manage the process, while the content, interpretation, and utilization of the
concept map were determined entirely by the group.
In the scenario within which concept mapping is applied, it is assumed that there is an identifiable group
responsible for guiding the evaluation or planning effort. Assignment of the right participants are critical to the
success and accuracy of the entire process (Drew, Hardman, & Hosp, 2008). Scholars mentioned that errors
during this phase plague investigators in many disciplines and can easily corrupt the worth of the entire study
(Creswell, 2005; Flick, Steinke, & Kardoff, 2004). For the current study, participants are twenty
strategically-selected participants which comprises of 10 scholars, 5 school administrators, and the remaining 5
professionals from the industry. In most concept mapping studies sample sizes between 10 to 20 participants
seems adequate (Trochim, 1989b; Trochim & Kane, 2005), as long as the participants have a justifiable role in
the discussion. It is further noted that a group size of 20 insures a variety of opinions and still enables good
group discussion and interpretation (Trochim, 1989b).
Table 1
Participants’ demography
Items
Gender
Age

Field

Experience (years)

Region

Male
Female
26-40
41-60
Above 60
Academic
Teaching
Administrative
Industry
Chief Executive
Managerial
Less than 10
10-20
Above 20
Northern
Middle and Southern

N
12
8
6
13
1

Percentage
60
40
30
65
5

10
5

50
25

2
3
5
10
5
10
5

10
15
25
50
25
67
33

Table 1 shows the background demography of the twenty participants. From the figures depicted within the
table, 15 participants are from academies with 8 from comprehensive universities (5 teaching/3 administration)
and 7 from technology-based universities (5 teaching/2 administration). These participants are from different
fields including Humanities and Arts, Business, Engineering, Social Sciences, Medical Science, Mathematical,
Physical and Life Science. Roughly 70 out of the 160 Taiwanese universities and colleges are located in the
northern part. There is high homogeneity of higher education in Taiwan (Academia Sinica, 2013). So 10 (67%)
among them are from Northern Taiwan whereas 5 (33%) are from the Middle and Southern Taiwan. Besides, one
worth mentioning is the five professionals coming from the industry section. Within the five, two participants are
currently the Chief Executive Officers of two major corporations in Taiwan, while the remaining three are top
level managers in the Tourism and Business industry. Experts from these sectors of the industry are deliberately
selected due to the fact that the Tourism and Business industries are the two most promising areas of
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development, (Kuo, 2012; C.-K. Wang, 2013); wherein job employment opportunities are in high demand (A.
Wang, 2013). As for the participants representing the academe (teaching and administrative), all of the
participants have taught in the general education program; while most of them have participated in the curricular
reforms in their respected universities. Furthermore, the participants’ average years of experience are around
15.5 years. Such rich background is needed to ensure the validity of the results gathered.
3.2 Reliability
With regard to the reliability of the concept mapping process, various methods have been proposed
(Trochim, 1993), however it is customary to report the average bridging values of the clusters as a way of
presenting the reliability of the sorts (Jackson & Trochim, 2002). Table 2 shows the various average bridging
values of the dimensions ranging from 0.19 to 0.44. Cluster bridging values actually indicate how cohesive the
statements are with the other statements around them; hence statements that are difficult to sort will show up as
having a high bridging value (Concept System, 1996). In other words, lower bridging values are better indicators
of the meanings which are sorted into (Concept System, 2013).
Table 2
Bridging values of the 6 dimensions
Dimension

SD

Min

Max

Mean

Synergy

0.21

0.20

1.00

0.40

Study skills

0.08

0.12

0.43

0.24

Life skills

0.16

0.26

0.83

0.47

Compassion

0.14

0.13

0.71

0.37

Utilitarianism

0.13

0.00

0.39

0.19

Global vision

0.19

0.09

0.84

0.44

3.3 Generation
Within the generation of the statement stage (similar to a brainstorming session), participants were first
contacted and informed on the date and venue of the meeting session. Within the meeting, participants were then
asked to generate ideas pertinent to the topic of interest. In other words, participants were asked to provide
statements describing ‘what traits future Taiwan graduates should possess’ in order to succeed in society.
Participants were encouraged to generate as many statements as possible and were told that there should be no
criticism or discussion regarding the legitimacy of the statements which were generated during the session.
Participants were encouraged to ask for clarification of any unfamiliar terms or jargon so that all who
participated understood what would be intended by a given statement.
Once a final set of statements had been generated, the group re-examined the statements for editing
considerations as sometimes the wording of statements generated in a brainstorming session was awkward or a
technical jargon was not clear. In general, each statement should be consistent with what would be called for in
the brainstorming prompt and should be detailed enough so that every member of the group could understand the
essential meaning of the statement. After going through all the statements, the group finally agreed with the final
set of 90 statements describing the future graduates. Before the session ended, each of the participants was given
a set of cards wherein each of the statements was printed on. In addition, a 10-point Likert type survey was
provided, wherein the participants were asked to rank each statement for their importance for the student and
their feasibility of being accomplished within the school.
3.4 Structuring
Concept mapping analysis encompasses the organization and representation phases wherein the core data for
34

Consortia Academia Publishing

Teaching students the traits that matter in Taiwan: A structured conceptualization approach
a concept map comes from unstructured or free sort or also known as the structuring of the statement procedures
(Coxon, 1999; Weller & Romney, 1988). During this stage, participants were tasked to group the generated
statements into piles of similar ones. Participants were free to use as few or as many piles as they thought
necessary to arrange the statement set meaningfully in terms of their similarity. Participants were also told that a
single statement did not constitute a pile, nor placing all of the statements into one pile was allowed. After the
piles were finalized, participants were asked to provide a name and their corresponding description to each pile.
The piles and the Likert type survey were then collected from all the participants in order to proceed to the data
analysis phase.
3.5 Representation
Representation of the statement phase is actually the data analysis stage of the concept mapping method.
The statements are data that are decidedly judgmental and qualitative. To use the data in the subsequent
quantitative multivariate analyses, each sort was first converted to a 0 and 1 co-occurrence matrix (Coxon, 1999),
which had as many rows and columns as there were statements. A 1 was entered into a cell if the row and column
statement pair was placed by the participant in the same pile and a 0 was entered if the statements were not
sorted together in a pile. These matrices were then summed across all participants, yielding a similarity matrix
that indicated the number of participants that sorted each pair of statements together. This summed square
similarity matrix is the input for multidimensional scaling (MDS) analysis (Davison, 1983; Kruskal & Wish,
1978), which takes dissimilarity data and represents them as distances in Euclidean space.
3.6 Interpretation and utilization
Within concept mapping, the MDS solution is typically restricted to two dimensions to allow for the
integration of additional information from cluster and rating analyses. Thus, for each statement, the MDS
analysis yielded an X and a Y value. When plotted in a bi-variate plot, these constituted the basic point map form
of the concept map. The MDS X,Y values were the inputs for hierarchical cluster analysis using Ward’s
algorithm (Anderberg, 1973; Everitt, 1980), which had the effect of partitioning the MDS statement map
hierarchically into non-overlapping clusters. This cluster arrangement was then superimposed on the point map
(the cluster map) forming meaningful patterns, thus, depicting the different traits future Taiwan graduates should
possess.
4.

Results and discussions

4.1 Stage one – trait development
During the representation stage, the MDS takes use of the information from the sorting activity to locate
each item as a separate point on a two-dimensional map. In order to do this, data gathered from the sorting
activity were entered into the Concept System, a computer program which facilitates the entry and analysis of
data developed by Trochim (1989a), which uses a combination of multidimensional scaling and cluster analysis
techniques to represent graphically the conceptual relationships underlying the data. The two-dimensional map is
known as a Point Map (please see Figure 1). Statements (points) that were close together on this map were
statements that generally were sorted together more often than statements (points) that were not geographically
close together.
The interpretation phase grouped individual statements on the map into clusters, reflecting the different
types of traits. The points on the map were grouped using Ward’s hierarchical cluster analysis (Anderberg, 1973;
Everitt, 1980) on the X – Y coordinate provided by the MDS. After examining a variety of different number of
cluster solutions, a solution consisting of 20 clusters (sub-traits) was determined to be best. Furthermore, these
20 clusters could be further grouped into 6 major clusters (major traits). This diagram of clusters is known as the
Cluster Map (please see Figures 2 and 3).
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Figure 1. Point map
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Figure 2. Point-cluster map (20 sub-traits)
Within the point-cluster map, statements were displayed exactly in which specific clusters they were
grouped with. These clusters represent the 20 characteristics or sub-traits that are crucial for the development of
Taiwan college students. The 20 sub-traits are as follows: technological creative intelligence, problem solving
skills, team spirit, leisure appreciation and learning, positive learning attitude, flexibility, resilience,
responsibility, existentialism, affinity, empathy, social justice, equality, impartiality, gender equality, service,
environmental consciousness, respect for intellectual property, multilingualism, and nationalism. Furthermore,
Figure 3 further displays the 6 major traits, namely: synergy, study skills, life skills, compassion, utilitarianism,
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and global vision, wherein the 20 sub-traits belong to.
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Figure 3. Point-cluster map (6 major traits)

Research question 1: What are the traits that are crucial for future Taiwanese graduates?
The 6 major traits are study skills, synergy, global vision, utilitarianism, compassion, and life skills wherein
the 20 sub-traits belong to. Each of the major traits will be depicted as follows.
Study skills are composed of two traits namely: leisure appreciation and learning, positive learning attitude.
Leisure appreciation and learning is the concept wherein a person knows when to relax and when to work hard.
Studies have shown that adequate leisure activity can not only alleviate school related stress (Misra & McKean,
2000), but also motivate learning (Blumenfeld et al., 1991). In a way, leisure learning is related to the concept of
in-school extra and/or co-curricular activities. In Singapore, co-curricular activities are sanctioned by their
Ministry of Education, because such activities are believed to be a means of enhancing the students’ social
interaction, leadership, healthy recreation, self-discipline, and self-confidence (Teo, 2000). Such co-curricular
activities are also noted in the concept of student engagement, which has proven to be a factor in the persistent
improvement of students (Hu, Ching, & Chao, 2012; Kuh, 2009). In addition, the sub-trait positive learning
attitude includes the notion of good learning habits; more importantly, a person who is both capable and
motivated to learn.
Synergy is made up of the following sub-traits, namely: technological creative intelligence, problem solving
skills, and team spirit. As previously mentioned, being a team player is very important. Employers are looking
for people who work well with others, possess team spirit, and who have problem solving skills (Baharun,
Suleiman, & Awang, 2012). Furthermore, modern technology has been changing the way people learn, play,
socialize and participate in civic life across a variety of social contexts. This new content of literacy is a term
originally coined by the New London Group (Cope & Kalantzis, 2000; New London Group, 1996). Mills (2010)
called the change of practice ‘digital turn’ as enormous and growing attention is being paid to the new literacy
practices as a result of globalization and the increasing range of technology for learning. Hence, being capable to
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perform effectively in such an environment is crucial in the future workplace.
Global vision is comprised of environmental consciousness, respect for intellectual property,
multilingualism, and nationalism. The recent forms of globalization are characterized by new technology,
transnational economic and trade relationships, and the diminishing nature of nation state boundaries
(Canagarajah, 2006). Klein (2007) pointed out that the trend for using various languages for communication is
growing. In 2009, World Economic Forum (WEF) Global Competitive Index (GCI) included primary education
as one of the criteria and the 2009 World Competitiveness Yearbook issued by IMD Business School in
Switzerland even included language skills in primary education and as one of the criteria for world competence
(Global English Association in Taiwan, 2010). Hence, many countries have changed their policy of foreign
language learning to include English and other major languages.
In addition, the awareness of the global environment is essential to educating a global individual (Shobeiri,
Omidvar, & Prahallada, 2007), because many global issues are related to the environment such as climatic
change, food security, poverty, waste management, green consumerism, deforestation, land degradation, loss of
biodiversity and exhaustion of natural resources (Tibury, Stevenson, Fien, & Schreuder, 2002; UNESCO, 1992).
Environmental consciousness means ‘attitude towards the environment’ and ‘willingness to behave in an
environment-friendly manner’. This attitude refers to consideration of environment preservation, recognition of
existing environmental problems and the importance of solving them (The Dutch National Institute for
Education Measurement, 1994). In essence, environmental issues are inter-related with economic, social, and
political ones. This interdependence implies that people should respect and care for nature (Palmer, 2003) as
there has been increasing deterioration of the global environment (e.g., Emanuel, 2005).
The concept of intellectual property is also important. Currently, access to information is very simple with
just a few mouse clicks away. Students should learn the value of intellectual property and be careful cutting and
pasting information directly from the Internet (Renard, 1999; Roth, 1999). Furthermore, students should also
know how to appreciate distinct local cultures. In essence, having a global vision does not only mean to focus on
globalization and internationalization, but people should also recognize the value of distinct local cultures and
heritage.
Utilitarianism is composed of equality, impartiality, gender equality, and service. Equality, being impartial,
and having a sense of gender equality, are all basic conditions that a college student should have to become
successful (Kuh, Kinzie, Schuh, & Whitt, 2005; Saltmarsh & Zlotkowski, 2011). Such a general concept of
utilitarianism is quite similar to the notion of civic engagement. Civic engagement is defined as working to make
a difference in the civic life of our communities and developing the combination of knowledge, skills, values and
motivation to make that difference. It means “promoting the quality of life in a community, through both
political and non-political processes” (Ehrlich, 2000, p. vi). Furthermore, civic engagement can take many forms,
from individual voluntarism to organizational involvement, to electoral participation. It includes effort to directly
address an issue, work with others in a community to solve a problem or interact with the institutions of
representative democracy (Carpini, 2012).
With regard to service-learning, the most widely accepted definition of service learning (Reinke, 2003) is “a
form of experiential education in which students engage in activities that address human and community needs
together with structured opportunities intentionally designed to promote student learning and development.
Reflection and reciprocity are key concepts of service-learning (Jacoby, 1996, p.5)”. Haines (2010) argues that
opportunities should be provided for students to interact with people and agencies outside the classroom so that a
more global perspective of their studies will be developed and scientifically literate world citizens can be
possibly produced when more courses integrate service-learning approach. The motivations for service learning
are various: psychological reward/value expression (Katz & Kahn, 1978), self-serving reason (Frisch & Gerrard,
1981; King, 1984; Steiner, 1984), and altruistic reason (Frisch & Gerrard, 1981; Hettman & Jenkins, 1990,
2005).
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Compassion is made up of affinity, empathy, and social justice. Besides being flexible, an individual needs
to be able to express emotion and show compassion for others (Vera & Speight, 2003). Affinity and empathy are
some of the traits that students should be learning (Bok, 2006). Furthermore, empathy is said to have value
adding features for students. It allows students to create bonds of trust; gives them insights into what others may
be feeling or thinking; and helps them understand how or why others are reacting to situations (Martinuzzi,
2006).
Life skills are composed of flexibility, resilience, responsibility, and existentialism. To become globally
competitive, today’s students must possess the skills to interact with people who are different from themselves.
With both the current student population and workforce being so culturally diverse, it is critical that there is an
understanding and appreciation of the cultural diversity. Although the conceptualization of cross-cultural
competence is rather specific, ultimately, cross-cultural competencies are traits expected to lead individuals to
perform certain behaviors; wherein these behaviors are then in turn expected to lead the desired outcomes that
define the effectiveness of the purpose it was designed for (Ross & Thornson, 2008). Hence, the need of students
to become flexible is a must among future graduates.
In addition, recent studies have shown that there is an increase in the occurrence of academic dishonesty in
college students (Hung, 2007). However, some reported that such dishonesty is probably caused by the pressure
incurred from the need to have a higher grade and college degree (Bauer, 2007), while some students
inadvertently or unintentionally commit academic dishonesty due to the lack of proper guidelines and policies
(McGowan, 2005). More importantly, social responsibility is highly related to being resilient and honest (O'Neill,
2011). The concern that lack of integrity and academic dishonesty while studying leads to future unethical
behaviors in the workplace. In addition, the notion of academic dishonesty behaviors while in school is slightly
related to impulsiveness and self-efficacy (Angell, 2006). It is therefore imperative that an early intervention on
the causes of students’ academic dishonesty should be accomplished in order to prevent what Nonis and Swift
(2001) postulated that students who engaged in dishonest behavior in their college classes were more likely to
engage in dishonest behavior on the job. Hence, students need to be trained on how to become both resilient and
responsible individuals.
Research question 2: How important the traits are and how feasible to develop these traits?
To determine how important the traits are and how feasible to develop such traits within the school, a
10-point Likert type survey was given to the participants during the concept map generation stage. Table 3 shows
the various mean scores of all the major and sub-traits. Among the 6 major traits, study skills is ranked as the
most important trait group with a mean score of 8.32, while utilitarianism, the notion of valuing others for the
greater good, is the most feasible to achieve with a mean score 6.07. Furthermore, the three most important
characteristics (sub-traits) are environmental consciousness with a mean score of 9.27, followed by problem
solving skills with a mean score of 8.78, and positive learning attitude with a mean score of 8.64. In regard to the
feasibility of being developed within the school, the most feasible is impartiality with a mean score of 6.54,
followed by social justice with a mean score of 6.40, and equality with a mean score of 6.35.
Table 3
Importance and feasibility of the traits
Major traits
Synergy

Sub-traits
Technological creative intelligence
Problem solving skills
Team spirit

Study skills
Leisure appreciation and learning
Positive learning attitude

Importance
8.48
8.42
8.78
8.41
8.591
8.57
8.64

Feasibility
5.462
5.06
5.98
5.65
5.49
5.16
6.15
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Table 3 … continued
Major traits
Sub-traits
Life skills
Resilience
Responsibility
Existentialism
Flexibility
Compassion
Affinity
Empathy
Social justice
Utilitarianism
Equality
Impartiality
Gender equality
Service
Global vision
Environmental consciousness
Respect for intellectual property
Multilingualism
Nationalism

Feasibility
5.97
6.21
5.50
6.05
5.90
5.88
5.35
6.10
6.40
6.071
6.35
6.541
5.85
5.79
5.57
5.54
6.20
5.50
5.052

Importance
8.322
7.99
8.45
8.48
8.45
8.35
8.21
8.41
8.49
8.41
8.38
8.63
8.21
8.53
8.44
9.271
8.48
7.932
8.01

Note. 1Highest 2Lowest

To have a more visual representation of the importance and feasibility of the traits, cluster rating maps were
created. The cluster rating map was created by overlaying the average rating of importance (and later feasibility)
on the cluster map (please see Figures 4 and 5). Note that the layers represent the importance of the cluster.
Hence, the more layers (or the higher the layers) the cluster has, the greater the importance of the cluster is.
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Figure 6. Pattern matching (importance versus feasibility)

Further analysis also revealed additional insight that contributed to specific recommendations for future
curriculum designs. Pattern Matching (Concept System, 1996) was conducted to compare the importance ratings
of clusters by various groups. Pattern Matching utilizes a ladder graph format to visually display the degree of
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agreement between the ratings of the groups being compared. If the two groups are in complete agreement, the
graph would consist of a series of parallel lines and closely resemble a ladder. To the extent that the two groups
are not in agreement, the lines cross and represent varying amounts of agreement/disagreement. The amount of
correlation (Pearson r) between the two groups is also reported (please see Figure 6).
Figure 6 shows that there is actually a mismatch between the importance and feasibility of the major traits
(Pearson correlation of r = -0.77). Besides the low mean scores of the feasibility of the traits (from 5.46 to 6.07)
as compared with the importance of the traits (from 8.32 to 8.59), participants viewed study skills as the most
important and almost as the least feasible to achieve. This mismatch denotes that teachers should focus more on
promoting the students’ positive learning attitudes and developing their appreciation of leisure and learning. In
addition, results also depict that there is a need to promote the willingness and openness to cooperation (synergy)
among the students. Synergy is a fairly new concept in the industry and usually means that the interaction of
elements that when combined produce a total effect that is greater than the sum of the individual elements. As
the need of having to work with people of different backgrounds rises in the industry, students need to learn early
on how to positively interact and cooperate with people of different fields of expertise.
Further comparison of the ratings between the participants from the academy and industry shows quite
interesting discrepancies. Figure 7 shows that in regard to the importance of the traits, participants from the
academy and the industry seem to have various opinions (Pearson correlation of r = -0.30). However, in regard to
the feasibility of the traits, both participants from the academy and industry sector agreed to some extent
(Pearson correlation of r = 0.70). Such results indicate that educators need to revisit the core skills that are being
imparted to the students.

Figure 7. Pattern matching comparison between academic and industry
4.2 Stage two – trait validation
During the validation stage, the items generated from the concept mapping stage were designed into a
survey questionnaire for students to rank their perceived importance within a 5-point Likert scale with 1 have the
least importance and 5 as the most important. Students are random participants from four universities in
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Northern Taiwan (2 national and 2 private universities). A total of 398 valid responds were collected with 191
female and 207 male students. After tabulating all the responses, confirmatory factor analysis was computed on
the six major dimensions using the statistic software SPSS.
Research question 3: Are students’ opinions different from the traits generated by school administrators,
educators, researchers, and industry professionals?
Table 4 shows the result of the confirmatory factor analysis. Result shows that a total of 33 items were
removed from the initial 90 items survey. In addition, the variance explained were also tabulated with some of
the sub-traits being combined together (denoted by the sub-scripts 1 to 5), hence resulting into the computation
of a common alpha reliability. Most of the factors have accepted alpha reliabilities, while only 2 fails to reach the
cutoff of .60 (Impartiality with .44 and Respect for intellectual property with .52).
Table 4
Confirmatory factor analysis of the six dimensions
Dimension
Synergy
(M=3.58)

Study skills
(M=3.53)
Life skills
(M=3.65)

Compassion
(M=3.51)
Utilitarianism
(M=3.15)

Global vision
(M=3.42)

Factors (Sub-traits)
Technological creative
intelligence1
Problem solving skills1
Team spirit
Leisure appreciation and
learning
Positive learning attitude
Resilience2
Responsibility2
Existentialism2
Flexibility2
Affinity
Empathy3
Social justice3
Equality4
Gender equality4
Impartiality
Service
Environmental consciousness5

Items
3

Removed
4

Mean
3.55

Variance
27.34

Alpha
.71

2
3
7

1
3
1

3.76
3.42
3.76

23.94
27.52

.62
.80

2
3
1
3
2
5
3
2
2
3
2
4
3

2
1
1
0
2
1
2
2
0
3
2
0
2

3.25
3.58
3.68
3.75
3.53
3.47
3.65
3.42
2.39
3.23
3.07
3.90
3.61

22.09
44.92

.75
.75

25.91
22.79

.75
.69

19.61

.70

13.84
22.80
25.93

.44
.75
.75

Nationalism5
Respect for intellectual property
Multilingualism
Total

2
2
3
57

2
2
2
33

3.50
3.20
3.34

13.78
21.61

.52
.78

Note. Sub-traits with similar subscripts means that they can be explained by a single variance

Besides the items removed and variance explained, Table 4 also shows the mean scores of the dimensions
and sub-traits. Results show that the students perceived the dimensions as the most to the least important are Life
skills (M=3.51), Synergy (M=3.58), Study skills (M=3.53), Compassion (M=3.51), Global vision (M=3.42), and
Utilitarianism (M=3.15). The result is not that similar to what academic and industry experts proposed.
5.

Conclusion

The goal of this study was to determine a set of traits that are crucial for the future Taiwanese graduates. It
utilized a mixed-method participatory approach that combined group processes with a sequence of multivariate
statistical analyses. A total of twenty experts comprising of school administrators, educators, researchers, and
industry professionals were invited to share their ideas. What is new in this study is the utilization of the
structured conceptualization method of concept mapping in providing a graphical representation of the generated
ideas. More importantly, results have shown that future graduates need to develop six major traits, namely: study
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skills, life skills, utilitarianism, compassion, synergy, and global vision. Within these major traits, 20 different
characteristics were also found, namely: technological creative intelligence, problem solving skills, team spirit,
leisure appreciation and learning, positive learning attitude, flexibility, resilience, responsibility, existentialism,
affinity, empathy, social justice, equality, impartiality, gender equality, service, environmental consciousness,
respect for intellectual property, multilingualism, and nationalism. Furthermore, after validating the traits
through the use of a survey questionnaire, results are not that similar to what academic and industry experts have
proposed.
More importantly, there is an obvious mismatch in what is considered to be important by educators,
professionals from the industry, and students. Educators agree that study skills are very important and students
felt that life skills are crucial, while people from the industry believe that having a heart for the common good of
everyone (utilitarianism) is better. Such results clearly indicate that educators have to reframe the current
curriculum design to better include the development of the traits mentioned and strike a balance between what
are perceived by the students and the need of the industry. In sum, the current study shall bring forth new ideas
regarding the core developmental focus of general education in Taiwan.
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