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EDITOR'SNOTE

| wish to welcome you to this edition of JIRSEA.

| am pleased to say that in this edition we have a good representation of papers from the
Middle East. In itself this signifies an increasing awareness of Institutional Research (IR)
matters in the geographical area, but hopefully also signifies the general expansion of the
readership of JIRSEA.

It is also important to note that the scope of topics has also enlarged somewhat to include
university-business partnerships and their impacts on various aspects of teaching and
learning, as well as the relationships between sex-role characteristics and leadership
behaviors of faculty members.

The proliferation of seminars, workshops and conferences on Teaching and Learning in the
member countries of SEAAIR is also heartening as they too aim at improving the
effectiveness of learning in higher education institutions in the region.

To be sure, much is still to be done to eliminate spoon-feeding for example, but those
seminars, workshops and conferences have done much in terms of raising the awareness of
better teaching and learning methods. The Malaysian Qualifications Agency (MQA) for
example has clearly stated in its accreditation requirements that higher education
ingtitutions in Malaysia must use a variety of learning methods and that lectures must not
be the only method used.

Indeed lectures are rapidly becoming anachronistic, for information transfer is now better
facilitated through on-line means. Thus the nature of “lectures’ must inevitably change and
the MQA audit panels would now expect to observe scholarly exchanges and interactions
between the lecturer and hig/her students in the class or lecture rooms.

Somebody says, perhaps in jest that: A lecture is the transfer of information from the
lecturer to the students, without going through the brains of either. The point is well made
though.

For those who wish to contribute to JJIRSEA please visit our website http://www.seaair.info
. Also please note that the next SEAAIR Conference will be held on 4-7 November 2008 in
Surabaya, Indonesia and hosted by STIE PERBANAS a higher education institution
supported by major banks in the country. Further information is available on the
Conference website http://seaair2008.com

Happy reading,

Editor
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Fuzzy Logic approach to evaluate the characteristics of
Teaching at auniversity

Mohd Lazim Abdullah,
Department of Mathematics, Faculty of Science and Technology, Universiti Maaysia
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Abstract

This paper provides a reports on the application of a fuzzy set decision
making approach in evaluating the characteristics of teaching among
lecturers at a university. The approach outlined here is based on the fuzzy
sets theory with the objectives of normalising the data on teaching
characteristics evaluation into fuzzy numbers and to rank the degree of
contribution in five teaching characteristics from two faculties. The study
employed a questionnaire which consisted of five mgor characteristics of
teaching and learning sampled from one hundred and twenty three lecturers
from a public university in the east coast of the Peninsular Malaysia. The
five teaching characteristics were Planning and preparation of teaching,
Lecture room/lab teaching, Preparation of teaching resources, Course
evauation system, and Relationship between student-lecturer. The
guestionnaires were distributed to students by the genera staff at the end of
every semester for three consecutive semesters. Two definitions of
contributions in teaching as linguistic labels were defined to represent the
five characteristics prior normalization to fuzzy numbers. In the process of
decision making, specified goals had to be attained and specified constraints
had to be fulfilled. Decision making by intersection of fuzzy goals and
constraints was used to anayze the data. The study found that various
degrees of membership were recorded for every teaching characteristics
ranging from 0.28 to 0.73. The application of fuzzy sets theory in the
decision making environment positively leads to useful numerical hierarchy
which provides an effective indicator to the decision makers.

Keywords:
university teaching, effective teaching, fuzzy sets, degrees of contributions,
fuzzy decision making.
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I ntroduction

Excellence is one of the most commonly used words among education institutions. In spite
of the positive attributes borne from the fruits of excellence, the word excellence is very
vaguely defined and does not have definite boundaries. Some people would suggest that to
excd in ajob might be measured in terms of mass volume of productivity and for the
othersit is just a measurement of quality. However excellence plays an enormous role in
shaping organisations. There are many attributes governing excellence at a university. One
of the much-talked about issues was the quality of academic staff and their effectivenessin
teaching. Academic staff must excel in delivering knowledge and information to students.
They are expected not only to give their best in teaching but more importantly they must
give a sense of satisfaction to their main customersi.e. students. Centra (1993) provided a
comprehensive list on the characteristics of effective teaching. These include good
organisation of subject matter and course, effective communication, knowledge of and
enthusiasm for subject matter and teaching, fairness in examinations and grading,
flexibility in approaches in teaching and positive attitude toward students. These are among
the very common characteristics in determining effectiveness of teaching at university.
Other researchers have also derived similar sets of characteristics (Boyle, 1995; Ramsden,
1991). It should be noted at the outset that the characteristics of teaching comprise alist of
elements in teaching which may include the commitment of teachers toward teaching and
students.

These characteristics are indeed subjective and there are no clear cut definitions for them.
Despite this subjectivity of explaining effective teaching, fuzzy sets theory offers an
aternative mean to accommodate the unclear boundaries and the subjective nature (Zadeh,
1965). The fuzzy sets theory was developed in response to the need to have a mathematical
measurement of effectiveness. Indeed, it was fortunate that the fuzzy sets theory provides a
framework to cope with subjective uncertainty (Mukaidono, 2001).

A (crisp) set A in the universal set U is a collection of well-defined object raveling nal
by pa(x): U — {0, 1} such that pa(X) = 1if x e Aand pa(x) = 0if x ¢ A. Zadeh (1965)
proposed the idea of fuzzy set which stated that objects can belong to different degreesin
[0,1] called the grades of membership which reflects strength of belongingness of that
element with respect to the set A. A fuzzy set A described by a membership function pa(x)
that takes an element in the universe of discourse U to avalueininterval [0, 1], pa(X) e [O,
1]. Thus, A can berepresented as pa: A — pa(X)|x, wherex € U.

It is said that the formal mathematical knowledge comes from the very exactness of the
science of mathematics. Hence, there is no possible space in mathematics for any lack of
definition or vagueness. However contrary to this statement, as briefly explained above,
Zadeh's fuzzy sets provide the alternative answer for subjectivity. The effective teaching
characteristics are considered as untouchable elements rather subjective in nature.
Contributions of every characteristic in an effective teaching list that lecturers possessed
and assessed by the other partiesis usualy subjective, raveling nal by adifferent degree
of depth of the effectiveness. This suggests that the application of the fuzzy sets theory in
measuring the contribution in effective teaching characteristics is appropriate. Fuzzy sets
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theory offers a promising tool in search the highest degree of contributions or recognise the
best characteristic. Therefore the purpose of this study is to apply a fuzzy decision making
approach to measure degrees of contributions of effective teaching characteristics for the
lecturers at two faculties from a public university in Malaysia. In keeping with the nature of
the instrument used in this study, the effective teaching characteristics considered in this
study were confined to planning and preparation of teaching, delivery of teaching in lecture
room/lab, preparation of teaching resources, course evaluation system, and the relationship
between student-lecturer.

Decision Making by Intersection of Fuzzy Goals and Constraints

Decision making is raveling nal by selection or choice from alternatives that are
avalable (Bojadziev & Bojadziev, 1999). In the process of decision making, specified
goals have to be attained and specified constraints have to be fulfilled. For the purpose of
making decisions, consider a simple mode! consisting of a goal described by a fuzzy set G
with membership function us(X) and a constraint described by a fuzzy set C with
membership function ue(x), where x is element of crisp set of aternatives Aq. By
definition (Bellman and Zadeh, (1987)) the decision is a fuzzy set D with membership
function up(x) expressed asintersection of G and C.

D=Gnr C={xuM|xe[d,d]. MsXx [0 h< 1] 2.2)
V1
1| C G
h
O d]_ Xmax d2 X

Figure 1 Fuzzy goal G, constraint €, decision D, max deciSion X max.

It is a multiple decision resulting in selection of the crisp set [ d;, do] from the set
aternatives Axr.: up(X) indicates the degree to which any x e[ di, dy] belongs to the
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decision D. A schematic representation is shown on Figure 1 when X € 4y < Rand G and
C have monotone continuous membership functions.

Using the membership functions and operation intersection on fuzzy sets, formula (2.1)
gives §
up(X) = min(ua(X), uce(x)), X € Aar (2.2)

The operation intersection is commutative, hence the goa and constraint in (2.1) can be
formally interchanged, i.ee D = G n C = C n D. Actualy there are rea situations in
which, depending on the point of view, a goal can be considered as constraint and vice-
versa. Sometimes there is no need to specify the goa and constraint. Instead these are
simply called the objectives of a problem.

Usually the decision makers want to have crisp result, a value among the elements of set |
di, do] < Aa which best or adequately represents the fuzzy set D. That requires
defuzzification of D. It is natural to adopt for that purpose the value x from the selected set
[ di, d3] with highest degree of membership in the set D. Such avaue x raveling z5(X)
andiscalled raveling decision. Itisexpressed by

X max = {X | max up(x)= max min (u(X), ue(X)} (2.3)

The process of decision making is shown as a block diagram on Figure.2

God,G Intersection, _ | Fuzzy Maximising
Constraint, C » G C - decision, » decision,
Alternatives, Ay D X rrex

Figure 2 Process of decision making by intersection

The formulae (2.1) — (2.3) havebeen raveling n for decision making model with many
goals and constraints (Bellman and Zadeh, 1987). For ngoalsG; ,i = 1, ......n, andm
congtraints, C; , j= 1,.........m, the decision is

D=G, N ... GhnCi Moo nCiy (2.4)

the membership function of D is

() = min (e (), . #em(X), pea(X), - .. Mem(X)), (2.5)



Volume 6 Number 1 2008 JIRSEA 9

andthe raveling decisionisgiven by
X mex = { X| (%) is max} (2.6)

A case study of evaluation of teaching characteristics at a university is presented showing
the process of decision making in fuzzy environment. The decision process was adopted
from Case Study 9 based on material in the book by Li and Y en (1995) on the evaluation of
learning performance.

Measuring the Contributions of Effective Teaching Characteristics:
A Numerical Example

The fuzzy decision making is applied to determine the degree of contribution to effective
teaching characteristics in a case study of teaching evaluation at a university college in the
east coast of the Malaysian Peninsula. As a newly established university, more than sixty
percent of the academic force is relatively young. In many cases this is ther first
experience in teaching in tertiary education. Thus, it is appropriate that the University
included the evaluation of teaching as part of their programmes to improve the quality of
teaching. When the university was first established, there were two faculties operating. In
this study they are named f; and f,. The faculty f; focuses mainly on sciences and
technology courses while the faculty f, offers courses in the fields of economics and
management. In the faculty f;, there were seven departments denoted as s;, S, Sz, &4, S5, 6,
s; whereas in the faculty f,, there were five departments denoted as m;, m,, ms, my, and ms.
In this study, a fuzzy decision making will be applied to determine the degree of
contribution of the effective teaching characteristics from these two different faculties.

Scores on the evaluation of teaching were deduced from a questionnaire. The Likert-type
guestionnaire was distributed to students by general (non-academic) staff at the end of
every semester for three consecutive semesters. Some lamented that students are not the
sole group that has the right to evaluate nor is their evaluation always right. However, with
the recent empowerment of departmental leaders, students are seen to be in an excellent
position to observe and judge the teaching processes. Students can provide valid and useful
evauation information on certain important aspects of course units (Boyle, 1996).
Students' views on all aspects of their higher education experiences are now being widely
canvassed and regarded as essential to the effective monitoring of quality in universities.
Their views will form some of the wide range of data that will be in the public domain so
that members of the various higher education stakeholder groups have the information to
make judgment about levels of performance in particular universities (HEFCE, 2002,
QAA, 2002).

The questionnaire focuses on five characteristics of teaching and learning categorized as,

a : Planning and preparation of teaching,
b_: Lecture room/lab teaching,
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C_: Preparation of teaching resources,
d _: Course evauation system, and
e _: Relationship between student-lecturer.

Answers given by students were marked on a four-point scale (4 = most agreeableto 1 =
least agreeable). A total of 123 coursedlecturers were sampled and all the data were
anaysed using a fuzzy set decision making approach. A total score for every characteristic
was calculated by adding sub-scores of items before being converted to percentages. The
total score for every characteristic represents the degree of contribution of the samples. The
word ‘contribution” to effective teaching characteristics must be defined prior to the
computationa procedures.

Definition of contributionsin effective teaching characteristics

The measure of contribution to effective teaching characteristics was based on the scores
given by students to lecturers in the respective departments. Contribution is a linguistic
label which described separately into two trapezoida numbers. The two different
definitions were given primarily because of the different weights recorded from two
faculties. Contributions to the five characteristics from the departments of s;, S, S5, S, S5,
S, S7 (Cs) defined as equation (3.1) while contributions to the five characteristics from the
departments of my, my, mz, ms, ms (Cmy;) is defined as equation (3.2) by using part of
trapezoidal numbers on the universe [0, 100] of scores.

Definitionl: Membership function, it cq (X) of 5 e f1

Using the trapezoidal fuzzy numbers, the membership functions of contributionsin
teaching characteristicsfor s is defined as

0 for 0<x<80

X -80
222 for 80<x<90
Mes(X) = 10 (3.1)

1 for 90 < x<100

Definition2: Membership functions, p cnj (X) of mj ¢ f2
The trapezoidal number of contribution in teaching characteristics for m is defined as

0 for 0<x<80

Hom (9) = *20  for 80<x<95 e (32)

1 for 95 < x<100

These two definitions definitely offer a different grade of membership for every
contribution. For instance, if total score in a characteristic from a department in f; is 85
then it has grade of membership 0.50 in the set Cs while the same score in teaching
characteristics from a department in f, has grade of membership 0.33 in the set Cm.
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Details of the computation procedures and results will be explained in the following
section.

Computations and Results

Computation procedures to reach the decisions will be presented in the following two sub-
sections.

What are the degrees of contributions in the effective teaching characteristics
from the departmentsin the faculty of f;?

Total scores of five characteristics are segregated to the seven departments denoted as s, S,
S5, S1, S5, S, S7 and converted to percentages (Table 1). The conversion must be made to
conform to the definition of contributions and fuzzy model.

Table1 Total Scoresin Five Teaching Characteristicsat s < f1

Characteristicy | a_ b C_ d_ e
Departments

S1 89.28 88.46 88.77 90.03 90.57
S 89.87 87.16 89.30 89.36 85.78
S3 88.35 87.15 85.32 82.79 87.61
S 86.95 85.30 82.90 87.75 89.64
S 88.45 84.15 85.64 88.56 90.60
S 85.85 84.02 87.92 86.03 89.41
S 87.39 86.81 86.07 86.35 87.02

Substituting scores in five characteristics into the equation (3.1) gives the degree of
contribution from departments.

The degrees of contributions attached to each department produce the fuzzy sets of
contributions in five effective teaching characteristics (Table 2).

Table 2 Degree of Contributions of Teaching Characteristicsat s < fi

Characteristicy | a_ b C_ d e
Departments

S 0.93 0.85 0.88 1.00 1.00
S 0.99 0.72 0.93 0.94 0.58
S 0.84 0.72 0.53 0.28 0.76
4 0.70 0.53 0.29 0.78 0.96
S 0.85 0.42 0.56 0.86 1.00
S 0.59 0.40 0.79 0.60 0.94
S 0.74 0.85 0.61 0.64 0.70
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The decision formulae (2.4), (2.5) and (2.6) give
D =G]_ ﬁézﬂé3 ﬂé4ﬁ G5 ﬂéeﬂé7
D ={(a,0.59), (b_, 0.40), (c_, 0.29), (d_, 0.28), (e , 0.58)}

The teaching characteristics and their degrees of contributions (in brackets) can be written
in descending order as

Planning and preparation of teaching (0.59)

Relationship between student-lecturer (0.58)

L ecture room/lab teaching (0.40)

Preparation of teaching resources (0.29)

Course evauation system (0.28)

agbrwNE

What are the degrees of contributions in the teaching characteristics from the
departmentsin the faculty of f,?

Total scores of five characteristics in departments of my, m,, mz, my, ms were formulated
into percentages. The total scores of each department in the faculty of f, are presented in
Table 3.

Table 3 Total Scoresin Five Teaching Characteristicsat m; ¢ f»

Characteristicy | a_ b C_ d_ e
departments

my 90.91 86.45 89.85 91.28 90.78
my 92.66 85.48 86.01 89.83 88.27
mg 96.66 93.49 94.03 95.06 95.37
my 92.80 86.87 90.02 88.90 90.68
ms 92.78 89.16 91.07 88.92 90.75

Substituting the scores of the five characteristics into equation (3.2) gives the degrees of
contributions corresponding to the scores. The degrees of contributions from each
department produce the fuzzy sets of contributions in five teaching characteristics (Table
4).

Table4 Degree of Contributions of Teaching Characteristicsat m; ¢ 5

Characteristicy | a_ b C_ d e
departments

my 0.73 0.43 0.66 0.75 0.72
my 0.84 0.37 0.40 0.66 0.55
ms 1.00 0.89 0.94 1.00 1.00
my 0.85 0.46 0.67 0.59 0.71
ms 0.85 0.61 0.74 0.59 0.72

In the same fashion, the decision formulae (2.4), (2.5) and (2.6) give
D ={(a,0.73), (b_, 0.37), (c_, 0.40), (d_, 0.59), (e_, 0.55)}
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The teaching characteristics and their degrees of contributions can be written in descending
order as

Planning and preparation of teaching (0.73)
Course evaluation system (0.59)
Relationship between student-lecturer (0.55)
Preparation of teaching resources (0.40)

L ecture room/lab teaching (0.37).

agbrwNPE

The degrees of contributions of teaching characteristics from two faculties were ranging
from the lowest 0.28 to the highest 0. 73.

Discussion and Conclusion

Analysing the common findings in the two faculties, it was found that the characteristics of
planning and preparation for teaching contributed the highest to the two faculties. Students
were very observant and they recognised that planning and preparation are an important
characteristic in teaching. This finding is in line with the findings of Nicholls (2001). He
observed that planning and preparation become paramount when delivering to large
numbers of students. One of the keys to effective teaching is good planning. A well-
constructed and planned session is much more likely to produce effective students’ learning
than an ill-prepared session.

The second characteristic that is commonly accepted by both faculties was the relationship
between students and lecturers. The importance of students-lecturers relationship was
shown in the rank of five characteristics. These relationships were ranked at second and
third place in both faculties with dlight differences in degree. The students in the sample
from two faculties made the point that they highly valued their relationship with lecturers.
The relationships between students and lectures had been said as one of the qualities of the
lecturer (Hill et. Al., 2003). They highlighted some comments by students to stress the
importance of student-lecturer relationships. Among other, they pointed out that students
expected their lecturers to be good communicators, who interact easily with students, who
facilitate debates and discussions, who are supportive and do not make students feel
inadequate, who have a light touch and can be fun with, as well as who can encourage risk
taking and creativity in the group. Andreson (2000) also emphasized the importance of
these interactions and stressed the students' engagement with the subject and the passion
and enthusiasm conveyed to them by the lecturer. This passion and enthusiasm help to
demonstrate to students that the lecturer cares about them and that there is concern about
their intellectual growth.

It is worth noting here that the faculties see the other three characteristics in teaching rather
differently as evidenced by the different degrees of membership and different priorities.
The differences may perpetuate the variety of meanings and perceptions in characteristics
of effective teaching. The empirical work of Lammers & Murphy (2002), which studied the
delivery of sessions in a range of academic disciplines in a US university, indicated that
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lecturers had arole in giving information. However, the research indicated that they do not
necessarily stimulate thought, change attitudes or develop behavioural skills that are
necessary for complex interactions that are essentia in higher education. Effective
teaching, they argue, involves the appropriate blend of physical factors such as the teaching
resources and classroom arrangement and human factors such as preparation, evauation
and relationship with students.

In summary, the decison making model has ranked all the characteristics of effective
teaching by placing two human factors as the two most important characteristics. The other
factors dso play their parts in effective teaching but with the smaller degrees of
contributions. Despite using the different definitions of contributions for each faculty, the
fuzzy decision model approach seemed modestly applicable as an alternative method for
evauation purposes. The study was meant for evaluation purposes by using a fuzzy
approach and no intention to compare between faculties against the teaching
characteristics. It is relevant to focus on the whole characteristics of effective teaching as
prescribed in the analyses.

Looking at the final results, one could think of other approaches which may look easier and
produce a rather ssmpler method to determine the highest contributions. Normally in any
decision involving integers, researchers tend to find the mean scores and standard
deviations. Value of means as a centra value of the whole data sometimes is not very
accurate to reflect the distribution of data. Thisis especially more complex if each group of
data carries different weights and definitions or that the distribution is not normal.

This paper has successfully shown a new method in determining the strength of each
characteristic or in this case, effective teaching characteristics. Limitations about the nature
of mean values and the unclear definition of contribution in effective teaching have lead to
the use fuzzy decision making approach. Decisions are not limited to the degree of
membership but aso can be ranked accordingly. Ultimately, decision making in fuzzy
environment offers an alternative mean to highlight the best characteristics among others.
Ying and Ling (2002) showed another example of the use of fuzzy logic in determining the
performance of university teachersin Taiwan.

From the computations in the previous section, it becomes evident that the use of fuzzy sets
theory in decision making environment leads to useful numerical hierarchy which can give
an effective indicator to decision makers. It aso becomes evident that the same method
with appropriate goals and constraints could be used in many other decision making
environments. For example, Novak (1989) showed its use in building construction. A
broader application of fuzzy setsin socia sciences and management is expected to flourish
and could become one of the alternative methodsin raveling data.
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Abstract

The primary purpose of this study was to determine the level of university-
business partnership as perceived by faculty members at the Hashemite
University in Jordan. A random sample of 220 faculty members participated
in the study by completing the researchers’ designed questionnaire named
the “University-Business Partnership Questionnaire (UBPQ) “. The results
indicated that participants perceived an overall high level of partnership
between the Hashemite University and businesses. Moreover, based on t-test
and ANOVA anayses, significant differences were found in faculty
members perceptions based on academic rank and country of graduation.
However, significant differences were not found based on gender, years of
experience, and type of faculty. Faculty members academic rank and
country of graduation are strong predictors of the level of university-
business partnership. The study ended by offering a number of practical and
theoretical implications for the field of study. This study is also beneficial to
academics and practitioners worldwide.

Keywords: University-Business Partnership, Economic Development,
Workforce Development, Human Resource Education, and Jordan.



Volume 6 Number 1 2008 JIRSEA 17

Introduction and Theor etical Framework

One of the most prominent reform movements of the 21% century has been the university-
business partnerships. Recent changes in the world system represented by Globalization,
economic competitiveness, industrialization (Mowery & Nelson, 2004), increasing
numbers of university researchers engaging in academic entrepreneurship (Shane, 2005), a
growing share of industry subsidy in university budget (Hall, 2004), as well as increasing
policy pressure for universities to help improve national economic growth (Greenaway &
Hayne, 2000) have greatly contributed to a growing partnership between universities and
business organizations. This partnership can help retain and develop a highly skilled
workforce, provide a competitive advantage to universities and businesses, accomplish
organizational goals and objectives, and can address the demands of both parties
concerning human resource education and workforce development (Glenn, 2005; Salter &
Martin, 2001; Shane, 2005; Slaughter & Rhoades, 2004).

Educators, employers, and policy makers have found it increasingly important for
universities and business organizations to engage in collaborative efforts and to form
partnerships (Holtin & Naquin, 2002). Being an essential part of the modern society, they
should be closely connected to and cooperate with each other for the ultimate goal of
pursuing social and economic development. These collaborations may ultimately lead to
economic growth, an improved standard of living, and an extension of humanity’s capital
and intellectual research (Camilleri & Humphries, 2005; Ferguson, 2001; Newfield, 2004).
University-business partnership is extremely important to the development of universities,
industries, societies, and the whole life. Therefore, it is vital to invest in and insure the
success of this university-business partnership.

Due to constant changes in the competitive environment and considering the fact that both
universities and businesses face challenges for limited resources, Settle (1996) mentioned
that partnerships should be considered because they are a wise use of resources for all
parties. Therefore, universities and businesses have joined together in various ways to
improve the academic and technical skills of their future workers. They find themselves in
need for continuous learning, knowledge, and skills in the workplace (Curry, 1997). On the
one hand, to satisfy this need, businesses are moving toward local universities seeking
learning opportunities to help develop a competitive workforce which ultimately can
improve organizational performance. Moreover, working with a multitude of partnerships
and alliances is considered an important part of an organization’s culture (Davis & Botkin,
1994). Business organizations are making a commitment to invest in workforce education
and learning for a competitive edge as well as long-term services (Van Burn & Erskine,
2002).

Business leaders are eager to reap the benefits of working with individual universities on
research ultimately leading to the training of the next generation workforce, the transfer of
basic research into commercial applications, and increased competitiveness (Mowery &
Nelson, 2004; Sdter & Martin, 2001). This work may require universities to generate
scientific knowledge through publications, perform specific research on behalf of business
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organizations for the purpose of technology transfer, customization of curricula to address
workforce development needs, train of current industry workforce, and provide access to
university expertise and facilities, which all have long been recognized as an important
source for industrial innovation (Agrawal, 2001; Bozeman, 2000; Hall, 2004; Harman,
2001; Lawrence, 1998).

Finally, business organizations employees can attend these universities to receive further
education and training. These organizations expect their employees to continue to learn and
apply what they learn to keep their skills and talents updated to improve their performance
and the performance of the organization. Organizations that fail to provide on-going
learning and development opportunities for their workforce may encounter worker
retention problems and knowledge drain in a highly mobile and competitive labor market.

On the other hand, universities may greatly benefit from partnering with business
organizations. For example, Cantor (2000) and Hasseltine (2000) emphasized that such
partnership between individual universities and businesses enables university students to
acquire internships from local business organizations during their course of study. These
internships permit students to engage in practical operation in businesses, to put their
academic knowledge into practice, to get deegper understanding of what they have learned,
and to find jobs that best meet their skills, abilities, values, and needs. Such approaches can
set the pathways for their prospective career development. Moreover, by going into
internship in businesses, university students can get rewards that can help reduce their
financial burden during their course of study. Furthermore, this partnership can improve
students’ ability to succeed in job placements and raise the reputation of universities within
the industria sector (Harman, 2001).

Based on that, universities will be able to attract high quality students because of the
potential benefits of these partnerships. In addition, due to the increasingly heavy pressure
to get employment, high school graduates take employment rate and business connections
as important factors when they choose universities (Clark, 1992). With regard to the issue
of internships, business organizations can aso acquire benefit, in that, internships for
students will effectively help businesses reduce the costs of pre-job training and shorten
training periods. Thus, organizations will be able to hire quality graduates that meet their
needs (Davis & Botkin, 1994).

Another potential benefit to universities resulting from partnering with business
organizations include additional operational funding. As educationa funds granted by the
government continue to be reduced, universities can reap the benefits of the money and
equipment provided by local businesses for scholarships and research. Such funding
provides an opportunity to conduct academic research, allowing universities to pursue
knowledge and make positive contributions to society. In addition, many businesses are
willing to provide universities with sabbaticals, employment, and advisory committees for
their faculty members (Salter & Martin, 2001). At the same time universities may have an
opportunity to contract training programs, access industry facilities and equipment for
research, and feedbacks provided by businesses concerning teaching quality and curricula
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design, which, in turn, can narrow the gap between education and actual needs of
businesses (Hasseltine, 2000; Mowery & Nelson, 2004; Settle, 1996).

Based on the above discussion, it is concluded that forming university-business
partnerships is important to the development of universities, businesses, and the whole
country’ s economic growth. The university-business partnership is becoming an important
aspect of higher education both at the national and international level. The Ministry of
Higher Education (MOHE) in Jordan has been encouraging universities to work closely
with business organizations not only for training purposes but also for technology
development and upgrading. In an effort to become a high quality productive society,
MOHE has placed increased pressure on universities to establish partnerships and alliances
with the business industry in Jordan. Cooperation between universities and businesses is
necessary for the development of Jordanian universities, business organizations, and the
whole society (Schartinger, Rammer, Fischer, & Frahlich 2002). Therefore, determining
the level of university-industry partnership in Jordan is an important topic that is worth
researching.

Statement of the Problem

Partnerships between universities and local businesses appear to be a valid solution to
many socia and economic problems in a country. Studies on the partnerships between
universities and businesses have been particularly intense since the 1980s both at the
national and international level (Anderson, 2001; Bowie, 1994; Clark, 1998; Davies, 2001,
Geiger, 2004; Michael & Holdaway, 1992; Rhoades & Smart, 1996; Slaughter & Ledlie,
1997; Slaughter & Rhoades, 2004; White & Hauck, 2000). A study by Van Burn and
Erskine (2002) indicates the lack of partnership efforts between universities and businesses
from the university perspective. Researchers have indicated that more research is needed to
determine the status of such partnerships (Eyler, Giles, Stenson, Gray, 2001; Gelmon,
2000; Holland, 2001; Howard, Gelmon, Giles, 2000). To conclude, the topic of university-
business partnership in Jordan is a new topic and to the researchers' best knowledge, there
appear to be no studies addressing and researching this area. Therefore, the purpose of this
study was to determine the level of university-business partnerships in Jordan from the
university perspective.

Resear ch Questions
The present study was driven by the following research questions:

1. What is the level of university-business partnerships as perceived by faculty
members at the Hashemite University in Jordan?

2. Arethere any statistically significant differences in the means of faculty members
perceptions towards the level of university-business partnerships based on
differences in gender, years of working experience, type of faculty, academic rank,
and country of graduation?
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3. Does amode exist which explains a significant portion of the variance in the level
of school-business partnership from selected demographic characteristics: gender,
years of experience, type of faculty, academic rank, and country of graduation?

Significance of the Problem

Recent changes in the world system including globalization, industriaization, and
competition have prompted the need for partnerships between universities and businesses
(Anderson, 2001). University-business partnerships are of growing importance to
universities because of the continually decreasing financial resources available to
universities on the national, regional, and international levels (Office of University
Partnerships, 2002). Universities must form true partnerships with business organizations
to jointly improve the educational environment, the social environment, and the economic
environment of the country (Cruz & Giles, 2000). Universities and businesses can work
together to build communities and empower individuas in much more powerful ways
collectively than they could standing alone. Therefore, it is anticipated that this research
will achieve the following outcomes: (a) add to the limited body of knowledge concerning
university-business partnerships overseas, (b) help university administrators to design
academic and training programs to better suit and meet the needs of the business industry;
(c) provide original data to help us understand education and business partnerships; and (d)
lead the way for effective future university-business partnership programs.

Definition of Terms

University-Business Partnership: A formal relationship established by educational and
business organizations for the optimal use of financial resources, research and development
efforts, and human resource education and workforce development, which are mutually
beneficial.

Resear ch M ethods and Procedures
The Study Context

This study took place in the Hashemite University, one of the leading state universities in
Jordan. Teaching began at the Hashemite University in the academic year 1995/1996.
Presently the Hashemite University includes 11 faculties and the Deanery of Scientific
Research and Higher Studies, the Deanery of Student Affairs, the Computer Center, the
Languages Center, the Center for Environmental Studies, the Center for Distance Learning,
the Center for Teaching Quality Assurance, and the Center of Studies, Consultations, and
Community Service. Currently, the university hosts more than 17,000 students. The
Hashemite University is located near the city of Zarqga, the second largest business district
in Jordan. Moreover, the university islocated on a strategic street that connects Jordan with
Syria, Irag, and Saudi Arabia. Based on the recommendations of the Ministry of Higher
Education, the Hashemite University has an obligation to serve the city of Zarga and should
be committed to and cooperate with local business organizations. Finally, the Hashemite
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University was chosen for this study because of the following achievements: (a) the leader
in incorporating distance education tools in teaching (e.g., Blackboard), (b) earned the first
places in the Qualification Testing Examinations among Jordanian universities for many
academic majors within several faculties, (¢) Earned prizes as a distinguished university for
its academic quality locally and internationally, and (d) its location being nearby crowded
business area.

Population and Sample

The target population for this study was all faculty members at the Hashemite University
for the academic year 2006/2007. A list of faculty members was obtained from the registrar
office to determine the population frame for the study. According to the list, the target
population was 500 participants. A simple random sample of 250 faculties was drawn from
the established population frame. A total of 220 usable instruments were returned with a
response rate of 88%. The sample distribution was 150 males (68.2%) and 70 females
(31.8%). With regard to years of experience of faculty members, 81 (36.8%) had an
experience less than 3 years, 67 (30.5%) had an experience between 3-6 years, 46 (20.9%)
had an experience between 7-10 years, and 26 (11.8%) had an experience above 11 years.
University faculties were classified as follows: the Social Sciences Faculties: 101 (45.9%)
and the Science faculties 119 (54.1%). There were 28 (12.7%) instructors, 143 (65%)
assistant professors, 29 (13.2%) associate professors, and 20 (9.1%) professors. With
regard to the country of graduation of faculty members, 79 (35.9%) graduated from
international universities, 54 (24.5%) graduate from regional universities, and 87 (39.5%)
graduated from local universitiesin Jordan.

I nstrumentation

The instrument used in this study was developed by the researchers after an extensive
review of related theory and research and following survey design procedures founded in
the literature (Alreck & Settle, 1995; Gaddis, 1998; Leady & Ormrod, 2001; Long, 1998).
Items in the instrument were drafted by the researchers and submitted to several content
judges for review and to determine the face and content validity of the instrument. These
judges have expertise in the field of education, business, instructional design, human
resource education, workforce development, and research methodology. This panel of
content judges included university faculty members, human resource professionals, and
local business leaders. The researchers requested this panel to check the instrument items
for clarity, length, time to complete, difficulty in understanding and answering questions,
flow of questions, appropriateness of questions based on the research topic, any
recommendations for revising the survey questions (e.g., add or delete), and overal utility
of the instrument.

Based on their feedback, items were added, dropped or reworded where necessary. A
preliminary questionnaire was pilot tested with a group of 38 faculty members who were
not included in the final sample of the study. Feedback from this pilot test led to minor
modifications in the wording of severa items. Long (1998) considered peer reviews to be a
form of survey pre-testing. All items in the instrument used a five-point Likert-type scale
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with values as follows: 1 “Strongly Disagree”, 2 “Disagree”, 3 “Neutral”, 4 “Agree’, 5
“Strongly Agree”. The fina instrument was named the “University-Business Partnership
Questionnaire” (UBPQ) and consisted of two sections.

The first section of the instrument comprised 17 items that measure the level of university-
business partnership as perceived by university faculty members. Examples of the
instrument items were “as aresult of partnering with business organizations, we were able
to obtain faculty sabbaticals‘; “partnership with local business organizations enhanced
employment opportunities for university graduates’; and “our partnership with the industry
produced patents that increased university revenues’.

The second section of the instrument included items related to demographic characteristics
(e.g., gender, years of working experience, type of faculty, academic rank, and country of
graduation) of respondents. Since this is an exploratory study, eight demographic variables
were submitted to a focus group consisting of 15 faculty members who have expertise in
the field of education and business and asked for their opinion as to the variables that
should be included in the study. Their decision was to use the above mentioned five
demographics.

Internal consistency coefficient for the instrument was calculated using Cronbach’s apha
and found to be .84. The standards for instrument reliability for Cronbach’s alpha by
Robinson, Shaver, and Wrightsman (1991) were used to judge the quality of the
instrument: .80 — 1.00 — exemplary reliability, .70 - .79 — extensive reliability, .60 - .69 —
moderate reliability, and < .60 — minimal reliability. Therefore, the instrument is regarded
as a reliable measure of the level of university-business partnership based on the
perceptions of university faculty members.

Data Collection

A descriptive research methodology was used to conduct this study. Data were collected
from faculty members during the fall semester of 2006/2007 academic year. To ensure a
representative sample, a certain percentage of faculty members from each faculty were
randomly selected. The researchers grouped respondents into two faculties. the Social
Sciences Faculty and the Sciences faculty. The researchers contacted the faculties included
in the sample either in person or by telephone, explained the nature and goals of the study,
and assured their confidentiality, voluntariness, and anonymity. The participants were aso
informed that the instrument will take less than 12 minutes to complete. The faculties who
agreed to participate in the study were given the instrument and were requested to complete
it within two weeks. At the end of the two weeks, the researchers collected the completed
instruments.

Data Analysis
This study used quantitative data analysis techniques to examine responses to a survey

instrument used for this study. The apha level was set at .05 a priori. Procedures for
statistical analysis are discussed by research questions. To achieve the first research
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guestion, descriptive statistics including means and standard deviations were utilized to
describe each of the 17 items and the average of all items. To accomplish research question
two, independent t-tests and one way analysis of variance (ANOVA) were utilized to
compare if differences exist in perceptions of faculty members based on selected
demographic characteristics. In the case where there were two levels of the variable (e.g.,
gender) the t-test was used while ANOV A was used when the variable has more than two
levels (e.g., academic rank). Tukey's post hoc test was used in case differences were
detected. The third research question was computed using multiple regression analysis with
the level of university-business partnership as the dependent variable. The selected
demographics were treated as independent variables and entered for stepwise analysis
because this was an exploratory study. In this regression equation significant variables were
added that increased the variance by .01 as long as the complete regression equation
remained significant.

Results

The data collected from all participants were coded, entered into the SPSS spreadshests,
and analyzed using software package SPSS version 11.5. Descriptive statistics of all the
variables in this study were examined by using SPSS frequencies. The minimum and
maximum values of each variable were examined for the accuracy of data entry by
inspecting “out of range” values. An examination of these values showed that no “out of
range” values were entered. In addition, missing subjects were not detected either.

Results Pertaining Research Question 1

Question 1 is about the level of university-business partnership as perceived by faculty
members at the Hashemite University in Jordan. Means and standard deviations were used
to answer this question. It is observed from Table (1) that the overall mean value for the
17-item instrument, the “University-Business Partnership Questionnaire” (UBPQ) was
4.04. This result indicates that faculty members perceived a high level of partnership
between the Hashemite University and business organizations in Jordan. With regard to the
means and standard deviations of the 17 items of the UBPQ, the highest mean value of 4.27
was for item nine “our partnership with business organizations enhanced scholarly
productivity among academics’. In contrast, the lowest mean value of 3.75 was for item 1
“our partnership with business organizations provided students with internships during
their course of study”. Furthermore, it is noticeable that 13 of the 17 items had mean values
above four points on afive-point scale (see Table 1).

Tablel
Means and Standard Deviations for each item and the Overall of the UBPO
Items Means Std. Deviations
Iltem 9 4.27 73
Item 6 4.26 72
Iltem 3 4.21 .78
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ltems Means Std. Deviations
ltem 14 4.18 .89
ltem 2 4,12 .90
Item 5 411 .88
ltem 7 4.09 73
ltem 12 4.07 .90
ltem 8 4.06 .83
ltem 10 4.05 71
ltem 4 4.04 .76
ltem 15 4.04 .89
ltem 11 4.01 .69
ltem 13 3.86 .79
ltem 16 3.79 .84
ltem 17 3.79 .89
Item 1 3.75 84
Overall UBPQ 4.04 .32

Results Pertaining Research Question 2

Question 2 concerns the significant differences between the levels of university-business
partnership based on the following individual demographics of faculty members. gender,
type of faculty, years of experience, academic rank, and country of graduation. T- Tests for
independent samples were used to examine the difference in means between maes and
females faculty members and between faculty members from the Social Sciences Faculties
and faculty members from the Science faculties on the overal level of the UBPQ scores.
However, one-way analysis of variance (ANOVA) was utilized to identify whether the
variances of the four level groups of experience, the four level groups of academic rank,
and the three level groups of country of graduation of faculty members were equal or
significantly different.

Table (2) shows that there were no significant differences at the 0.05 level between mae
and female faculty members on their perceptions toward the level of university-business
partnership (p=.31). Moreover, significant differences were not found among the two level
groups of type of faculty based on faculty members perceptions toward the level of
university-business partnership (p=.66) (see Table 3).

Table2
The Differences between Male and Female Faculty Members on the Overall UBPO
Scores

Gender N Means Std. t p
Deviations
UBPQ Overall M 150 4.03 31
-1.02 31
F 70 4.07 .33
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Table3
The Differences between Faculty Membersin Scientific Colleges (Sc.) and Faculty
Membersin Social Science Colleges (So) on the Overall UBPO Scores

College N Means Std. t P
Deviations
UPBQ Overall Sc. 119 4.03 33 44 .66
So. 101 4.05 29

On the other hand, utilizing one-way analysis of variance, as can be observed in Table (4),
there were no significant differences among the four experience level groups (< 3 years, 3-
6 years, 7-11 years, and > 11 years) of faculty members on the overall UBPQ score (F=
1.89, p=.13). However, as can be observed in Table (5), significant differences were found
among the four rank level groups (instructor, assistant professor, associate professor, and
professor) on the overal UBPQ score (F= 13.46, p= .000). Tukey’s comparison test
revealed that the difference was between assistant professors and instructor for the favor of
assistant professors, between associate professors and instructors for the favor of associate
professors, and between professors and instructors for the favor of professors. Finaly,
significant differences were found among the three country of graduation level groups
(international, regional, and local) on the overall UBPQ score (F= 28.11, p=.000). Tukey’'s
Post Hoc analysis revealed that the difference was between international and regional for
the favor of international, and between local and regional for the favor of local.

Table4
The Differences among the Four Experience Level Groups (< 3 years, 3-6 years,7-11
years, > 11 years) on the Overall UBPQ Score.

Sum of Squares df F p
UBPQ Overadl Between Groups .564 3
Within Groups | 21.537 216 1.89 A3
Total 22.102 219

Table5
The Differences among the Four Rank Level Groups (I nstructor, Assistant Professor,
Associate Professor, and Professor on the Overall UBPQO Score.

Sum of Squares df F p

UBPQ Overall Between Groups 3.481 3
Within Groups 18.620 216 13.46 .000
Total 22.102 219
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Table6
Post Hoc Test for Differences among the Four Rank Level Groups (I nstructor,
Assistant Professor, Associate Professor, and Professor) on the Overall UBPQO Score.

Rank Level Mean Mean Std. Error Sig.
Difference
Assistant vs. Instructor 4.10/3.72 .38 .06 .000
Associate vs. 4.01/3.72 .28 .07 .002
Instructor
Professor vs. Instructor 4.07/3.72 .35 .08 .000
Table7

The Differences among the Three Country of Graduation L evel Groups (I nternational,
Regional, and Local) on the Overall UBPQ Score.

Sum of Squares df F p

UBPQ Overall Between Groups 4.548 2
Within Groups |  17.553 217 28.11 .000
Total 22.102 219

Table 8
Post Hoc Test for Differences among the Three Country of Graduation Level
Groups (I nternational, Regional, and Local) on the Overall UBPQ Score.

Country of Graduation Mean Mean Std. Error Sig.
Difference

Int. vs. Regiona 4.10/3.79 31 .05 .000

Local vs. Regiona 4.14/3.79 35 .05 .000

Results Pertaining Research Question 3

The third research question was about determining if a model exists which explains a
significant portion of the variance in the level of school-business partnership from selected
demographic characteristics: gender, years of experience, type of faculty, academic rank,
and country of graduation. Diagnosis of the data did not reveal any serious violations of
regression assumptions, multi-co-linearity, or the presence of influential observations.
Because of the exploratory nature of this study, stepwise regression analysis was used with
the mean of the UBPQ score used as the dependent variable in this analysis. Five variables
were used as potential exploratory variables. gender, years of experience, type of faculty,
academic rank, and country of graduation. Table 10 presents the results of stepwise
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multiple regression analysis. A variable was included in the model if it contributed one
percent or more to the explained variance. The variable which entered the regression model
first was academic rank. Considered alone, this variable explained 12.5% of the variance in
the UBPQ overal score. One additional variable (country of graduation) explained an
additional 3.6% of the variance in the UBPQ overall score. These two variables explained a
total of 16.1% of the variance in the UBPQ overall score. The variables that did not explain
a significant portion of the variance were: gender, years of experience, and type of faculty.
The ANOVA table for the regression analysis is presented in Table 9 and the model
summary is presented in Table 10.

Table9
ANOVA Table for the Stepwise Multiple Regression Analysis of UBPQ Scores
Source Sum of df Mean Square F p
Squares
Regression 3.55 2 177 20.74 .000
Residual 18.56 217 .086
Total 2211 219
Table 10
Model Summary for the Multiple Regression Analysis of Faculty Members Responses to
the UBPQ
Model | R R* | Adjusted | Standard R* F dfl | df2 | Sig.F
R? Error of the | Change | Change Change
Estimate
la 353 | .125 121 .29 125 31.01 1 |218| .000
2b 401 | 161 153 .30 .036 9.289 1 |217| .003

1 Predictors: Academic Rank, b. Predictors: Academic Rank plus Country of
Graduation.

Discussion and Conclusions

The topic of university-business partnership has received a great deal of attention in the
past decade because of its importance as a key factor leading to competitiveness,
innovation, and social and economic development. On the international level, research
studies were conducted and described the status, attitudes, and perceptions of in-service
teachers, school principas, university administrators, and business leaders toward the
cooperation that existed between schools and universities on one side and between the
business industry, non-profit organizations, and governmental sectors on the other side
(Anderson, 2001; Bowie, 1994; Clark, 1998; Davies, 2001; Michael & Holdaway, 1992;
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Rhoades & Smart, 1996; Slaughter & Ledie, 1997; Slaughter & Rhoades, 2004; White &
Hauck, 2000). However, localy, research studies concerning university-business
partnership is quite limited and to the researchers best knowledge, no studies were
identified that addressed this topic. Therefore, the primary purpose of this study was to
determine the level of university-business partnership as perceived by faculty members at
the Hashemite University in Jordan. Secondary purposes of the study were to test for
significant differences in the level of university-business partnership based on selected
demographics including gender, years of experience, type of faculty, academic rank, and
country of graduation and to determine the variance explained by these variables in the
level of university-business partnership.

This study is extremely important to researchers and business leaders in Jordan as well as
to international business organizations. To elaborate, Jordanian economy will be nurtured if
universities and businesses cooperate for the ultimate goal of organizational success which
ultimately lead to improvements in the national economy. This argument is supported by
the views of Greenaway and Hayne (2000) who mentioned that partnerships can lead to
improved national economies. Having a healthy and balanced economy in Jordan is one of
the major attributes that attracts international organizations beside other qualities such as
safe investment environment, good quality labor resources, and huge markets. Therefore,
international business organizations located in the United States, Europe, Africa, and Asia
need to have an advanced and clear picture of the level of cooperation that exists between
universities and businesses, which is an indication of growth and development in the social
and economic environments in Jordan. Such environments may produce skilled labor force
that can be used effectively by international business organizations.

The Level of University-Business Partnership

This study utilized a descriptive research methodology. A questionnaire was developed and
validated in Jordan to better fit the purpose of the study. A random sample of 220 faculty
members participated in the study. The findings of this study revealed that faculty members
at the Hashemite University perceived that their university has a high level of partnership
with local business organizations. According to their perceptions, businesses have provided
students with internships, scholarships, on-campus career fairs, and career opportunities for
graduates. This result is consistent with the educational literature, in that; Settle (1996)
asserted that a true partnership should provide students with the needed financial assistance
and placement opportunities. Moreover, as a result of this partnership, faculties were able
to obtain sabbaticals, requests for consulting services and customized training programs,
conduct joint academic research with the industry, serve on organizations advisory
committees, and access businesses research facilities and equipment. These results are
similar to the study of Hasseltine (2000) who found that universities-business partnership
has resulted in faculty consulting, collaborative research projects, customized workforce
training programs, shared equipment and facilities, cooperative education and training, and
advisory relationships.
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The Hashemite university, as a result of its partnership with business organizations, has
increased the rate of applied research to industry problems, produced patents that increased
university revenues, doubled the joint research projects that resulted in commercia
applications, increased financial resources for research and development, enhanced and
developed academic curriculums that addressed the current and future workforce needs,
and improved the quality of teaching and curriculum design based on industry standards.
These results are consistent with previous research implications (Ballen, 1998; Decker &
Decker, 2003; Lankard, 1995; Rogers, 1996).

In brief, the Hashemite University has experienced a high level of partnership with
business organizations because of the following reasons: (a) increased pressure on nationa
universities by the Ministry of Higher Education to form aliances with the business areain
which the university exist for the benefit of the national economy, (b) the faculty members
at the Hashemite University have an excellent teaching, communication, and business skills
which enabled them to attract local businesses, (c) faculty embers at the Hashemite
university are regarded as dynamic, professional, and global leaders, because of their local,
regional, and international experiences, (c) the Hashemite University has worked hard since
its establishment to earn the reputation as a leading university in Jordan by forming
alliances with businesses, communities, and businesses for the benefits of students,
faculties, and the university, (d) the Hashemite University has established many on-campus
centers as mentioned earlier with the purpose of community service and production, and (e)
the efforts experienced by university administrators in marketing the university locally,
regionaly, and internationally.

Demographic Variables and Group Differences

The second research question was to determine if significant differences exist in the faculty
members perceptions towards the level of university-business partnership based on the
following demographics. gender, years of experience, type of faculty, academic rank, and
country of graduation. The results of the study indicated that there were no significant
differences at the 0.05 apha level due to gender, years of experience, and type of faculty.
These results might be justified. With regard to gender, there is an equa opportunity for
both male and female faculty members. Moreover, years of experience had no impact on
the results of the study because there is an established culture within the system of the
Hashemite university that encourages all faculties regardless of their experience to engage
in many forms of cooperation with local business organizations to enhance the social and
economic development of Jordan. Furthermore, by the same token, the culture of the
university has encouraged all faculties regardless of their mgor to engage in this process of
university-business partnership.

With regard to the academic rank and country of graduation of faculty members, significant
differences were detected. Assistant professors, associate professors, and professors at the
Hashemite University perceived higher levels of university-business partnership than did
instructors (earned only a masters degree). This result might be justified with the
assumption that they are more involved with the business community than do instructors
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because of the nature of their work as well as the culture of the society as whole. Faculties
of arank of assistant professor and higher (earned a Ph. D. degree) have more opportunities
to participate in conferences, training workshops, establishing business relationships, and
may serve on academic and business committees. The results aso showed that faculty
members who graduated from international and local universities had higher perceptions
toward the level of university-business partnership than did graduates from regional
universities. This result might be justified with the fact that international graduates can
bring to their mother university up-to-date knowledge, skills, and abilities (KSA’s) and a
culture that encourages faculties to seek opportunities for themselves and for their
university. These international graduates transfer their KSA’sto local students who in turn,
become university faculties and continue, in many instances, the path of international
graduates. Not to forget, that regional graduates may have KSA’s in some instances equal
or higher than international graduates.

These results open the door for more demographic variables to be included in further
research. Finaly, a significant explanatory model was found for the level of university-
business partnership in Jordan based on academic rank and country of graduation as
substantial predictors. This was based on the finding that a model was found explaining a
significant portion of the variance (16.1%) in the level of university-business partnership. It
is recommended that the model need to be tested and to include more variables in future
research.

Recommendations

This study adds to the growing field of literature on university-business partnership and the
following theoretical and practical recommendations are suggested.

Theoretical Recommendations

- Moreresearch is needed with alarger sample of universitiesin Jordan.

- There is a need to explore the levels of university-business partnerships between
private and public universities in Jordan.

- A mixed-method research design of both quantitative and qualitative research
should be used to gain a deeper understanding of individual, institutional, and
environmental factors that may influence the level of university-business
partnership.

- There is a need to explore perspectives of business organizations regarding their
level of partnerships with Jordanian universities.

Practical Recommendations

- Leaders of higher education should establish a university-based center to share
industry standards of expertise and real world examples.
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- Business leaders should lecture on-campus to bring real world examples to the
classrooms.

- Business leaders should have more active role in curriculum design to meet
business needs.

- Universities should provide business organizations who have partnered with them
to put their logos on machines, textbook covers, and products on a monthly basis.
Monlar (1999) suggested that commercia activities (e.g., advertising, sales events)
on university campus have shaped the structure of the university today.

- Jordanian universities should seek to partner with international business
organizations that are planning to invest in Jordan.

- Jordanian universities need to establish specialized research units so as to be more
attractive, relevant, and accessible to industry.
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Appendix

“The University-Business Partner ship Questionnaire” (UBPQ)

Asaresult of our partnership with business or ganizations, we wer e able to:

Provide students with internships during their course of study.

Obtain faculty sabbaticals from business organizations.

Increase the rate of applied research to industry problems.

Enhance employment and career opportunities for university graduates.

Produce patents that increase university revenues.

Provide consulting services for business organizations.

Work on joint research projects with business organizations.

Enhance scholarly productivity among academics.

Provide customized training programs for business organizations.

10. Receive financial resources for research and devel opment.

11. Get involved in business organizations' advisory committees.

12. Customize of curriculums to address workforce development needs.

13. Increase the rate of student employment through holding career fairs on university
campus.

14. Work on joint curriculaimprovement efforts with the business industry.

15. Provide students with scholarships as aform of tuition assistance from business
organizations.

16. Have access to business research and training facilities.

17. Render customized training programs for industry professionals.
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Therelationships between sex-role characteristics and leader ship
behaviors
of faculty membersat the Hashemite University
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Abstract

The primary focus of this study was to determine the existence if any of the relationship
between sex-role characteristics and the leadership behavior among faculty members at the
Hashemite University in Jordan. The study involved 170 faculty members who self-rated
their sex-role characteristics and their leadership behavior. Specificaly, the study
determined if a significant correlation existed between transformational leadership,
transactional |eadership total scores and sub-scores and femininity and masculinity scores.

The BEM Sex-Role Inventory — Short Form, and the Multifactor Leadership Questionnaire
Form 6S (MLQ-6S) were used in this study.

The results showed that Transformational Leadership behavior was more dominant among
faculty members at the Hashemite University than Transactional leadership behavior. Also,
the results revealed that masculinity was more dominant than femininity among faculty
members. No significant correlation existed between transformational, transactiona
leadership total scores, sub-scores, and femininity and masculinity scores of the faculty
members. In the light of the research findings, some recommendations were made.

Key Words: Sex-Role Characteristics, Leadership Behavior, Faculty Members,
Hashemite University, Higher Education in Jordan.
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| ntroduction:

In studies examining higher education leadership, the academy is frequently characterized
in literature as a “male culture” (Acquirr, 2000; and Joyner, 1998) where professional
growth, status, and rank are based upon certain historically masculine cultural perceptions
of competence, power, and success. Often depicted as an “ivory tower” buffered from and
towering over the world outside, higher education, like other large, bureaucratic, political
ingtitutions, has been dow to change the pattern of males as the majority of those
individuals achieving senior rankings, higher salaries, elevated prestige and greater
leadership power.

Significant research efforts were undertaken to determine if sex-role characteristics
differences existed in leadership behaviors (Cann & Siegfried, 1990; Caless, 1998; Eagly,
Karau, & Makhijani, 1995; Posner & Brodsky, 1994). Because certain traits and behaviors
were attributed to a particular gender, some leadership theories have been labeled as
gender-specific (Eagly & Johnson, 1990). Transformational |eadership, for instance, was a
person-centered leadership behavior that endorsed empowerment and inclusiveness and
was frequently referred to as a model associated with feminine leadership qualities (Eagly,
Johannesen-Schmidt, & van Engen, 2003; Komives, 1991; Shamir, 1999). Alternately,
transactional leadership was firmly articulate, methodica and goal-driven, but de-
emphasized subjectivity; hence, it was considered a predominantly masculine leadership
behavior (Eagly, Johannesen-Schmidt, & van Engen, 2003).

Throughout history, women were relegated to positions that were traditionally labeled as
feminine, such as secretaries and teachers, and rarely given equitable representation in
higher-ranking positions usually reserved for men (Gatenby & Humphries, 1999; van
Engen, van der Leeden, & Willemsen, 2001). Rosener (1990) indicated that as women
further entrenched themselves into the corporate world, they were forced into supportive-
role positions that had relatively margina administrative but were similar to roles they
assumed at home.

For decades, educational researchers vigorously examined the possibility of whether there
were gender differences in the way people lead (Butterfield & Grinnel, 1999). By
investigating gender, the impact that |eadership had on organizations allowed for a possible
explanation of other socia phenomenon such as why there was such a margina
representation of women in educational administration (Eagly, Karau, & Johnson, 1992).
These differences could be of further consequences because “... they are one factor that
may affect people’s views about whether women should become leaders and advance to
higher positions in organizational hierarchies’ (Eagly & Johannesen-Schmidt, 2001, p.
781).

Cann and Siegfried (1990) contended that leadership behaviors were usually coupled with
gender stereotypes. The feminine behavior of leadership was thought of as nurturing,
interpersonal, inclusive, and tuned in to the needs and concerns of others. The masculine
behavior of leadership, on the other hand, was more goal-and task-oriented, focused
primarily on the needs of the organization, and deemphasized the subjective needs of the
employee (Carbonell, 1984).
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Broverman, Voge, Broverman, Clarkson, and Rosenkratz (1972) supported the
conclusions of Cann and Siegfried, noting that the general leadership behavior stereotypes
of women were sensitive, warm, and tactful, whereas male stereotypes were identifiably
assertive, rational, and component. Similarly, Collard (2001) highlighted the fact that
women leaders tended to focus on stereotypically feminine attributes such as building
relationships and collaborative efforts, whereas men were more stereotypically masculine
in their leadership traits, by being bureaucratic and directive.

Parallel to the findings of Broverman et a., Klenke (1996) stated that masculine leadership
behaviors were autocratic, task-oriented, and instrumental as opposed to feminine
leadership behaviors that were interpersonal, inclusive and embraced collegiality. In their
review of laboratory experiments that investigated leadership behaviors, Eagly,
Johannesen-Schmidt, and van Engen (2003) found that the only expressed sex differences
in leadership was that females tended to espouse a more democratic, participative
leadership behavior, whereas men advocated a more autocratic and directive preference of
leadership behavior.

Carli and Eagly (2001) noted that female leaders likeability and perceived effectiveness
could be augmented if they exhibited feelings of warmth and collaborative orientation.
Other research on occupation and gender-role stereotyping indicated that women were
more warm and expressive than men and that men were more competent and instrumental
(task-oriented) than women (Deaux, 1984).

Van Engen et a. (2001) stated that, stereotypicaly, the leadership behaviors of women had
anurturing, interpersonal connotation as opposed to men whose leadership behaviors had a
predominantly task-oriented tone that focused on the goas of the organization. “These
behaviors relate to gender because of the stereotypes people have of men as instrumental,
component, rational, and assertive and of women sensitive, warm, tactful, and expressive”
(p. 582).

In Lips (2001) study on how women envision themselves in positions of |leadership,
women rated images of themselves negatively when placed in positions of power and
authority, particularly because of the difficulties encountered when trying to balance the
gender-role expectations of femininity with authority. Similarly, a study on South African
educational leaders showed that women administrators rated their leadership behaviors
according to materna attributes such as nurturance, empathy, team-building, and being
supportive (Chisholm, 2001).

Carless (1998; van Engen, van der Leeden, and Willemsen, 2001) referred to
transformational and transactional leaderships in gender-specific terms. Transformational
leadership was viewed as feminine in nature because of the emphasis it placed on
characteristics attributable to women, such as inclusiveness, intellectual stimulation, and
valuing the self-worth of the employee. Transactional leadership was perceived as
masculine because it was goal-driven, viewed people as tools towards completing
objectives, and was disassociated with subjectivity (van Engen, van der Leeden, &
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Willermsen, 2001). Consistent with these views on leadership, Rosener (1990, p. 120)
noted: “The men are more likely than the women to describe themselves in ways that
characterize what some management experts call transactional leadership. The men are
more likely to use power that comes from their organizational position and formal
authority. The women respondents, on the other hand, described themselves in ways that
characterize transformational |eadership-getting subordinates to transform their own self-
interest into the interest of the group through concern for a broader goal. Moreover, they
ascribe their power to persona characteristics like charisma, interpersonal skills, hard
work, or personal contacts rather than to organization stature”.

In Jordanian higher education institutions, females represented roughly 18% of
professorships, 50% of the student population; nearly 51% of all bachelor’ s degree students
and almost 50% of all graduate studies students. But, despite these significant strides in
education, women represented only less than one quarter of the deans and department
chairpersons of Jordanian colleges and universities (Ministry of Higher Education and
Scientific Research, 2006).

Based on the above mentioned argument, the following remarks were observed: Research
on the sex-role characteristics and leadership behaviors remains contradictory. However,
research on the relationship between the sex-role characteristics and leadership behavior
among faculty members and other variablesis still worth conducting.

In reviewing the literature on this subject, the researcher found that no study has been done
on Jordanian universities faculty members. Therefore, there is a need for research on the
sex-role characteristics and leadership behaviors among faculty members at the Hashemite
University.

Aim of and Questionsto be addressed in the Study
The primary focus of this study was to determine if a relationship existed between sex-role
characteristics and leadership behavior among faculty members a the Hashemite

University. This could be done through answering the following questions:

- Isthere any dominant leadership behavior among faculty members at the Hashemite
University?

- Are there any sex-role characteristics among faculty members at the Hashemite

University more dominant than others?

- Is there a relationship between certain leadership behaviors and sex-role
characteristics among faculty members at the Hashemite University?
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Specificaly, the study attempted to determine if there is significant correlation between
transformational leadership, transactional leadership, total scores and sub-scores and
femininity and masculinity scores.

Statement of the Problem:

The ability to lead effectively, regardless of gender, is an essentia quality in any
organization including in educational administration. In an attempt to define the attributes
of effective leadership practices, several theories noted that perceived effectiveness, or lack
thereof, was dependent upon whether an individual’s leadership behavior was congruent
with sex-role characteristics (Dudley, Love, & Komives, 2000; Johnson, 1976; Kent &
Moss, 1994; Korabik, 1990). As further noted by Eagly, Karau, and Johnson (1992), when
subordinates perceived their leader as having a leadership role that was gender-
incongruent, the ability to influence others and effectively organize tasks that was
necessary to complete assignments was greatly compromised. For example, Lips (2001)
noted that when female leaders appear to be overly assertive and competitive, their ability
to influence others, particularly males, was minimized.

Significance of the Study:

This study was firmly grounded on the premise of improving leadership efficacy within
higher education. Hence, this study was significant because as it appraised the potential
impact of sex-role characteristics on leadership effectiveness, it also provided important
insight into the nature of effective leadership practices as well as recommendations for
effective leadership practicesin higher education.

This study communally examined the interrelationship of two of the least understood
sociological concepts: leadership, and sex-role. As a result, it not only provided data for
further research of the two concepts but also further expanded the knowledge base about
leadership styles and sex-role characteristics in higher education.

Operational Definitions:
The following definitions are used in this study:

- Sex-Role characteristics: refers to those characteristics of behaviors and attributes to
which one is identified with and which are typically associated with one or the other
gender as defined by Bem (1981). The two sex-role characteristics used in this study
are masculine, and feminine.

- Leadership behavior: is “the ability to influence or motivate an individua or a group
of individuals to work willingly toward a given goal or objective under a specific set of
circumstances’ (Tucker, 1984, p. 41).
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Methodology of the Study:

Participants:

The participants involved in the data collection process for this study were 170 faculty
members at the Hashemite University in Jordan. Of the 145 valid responses, 108 were from
male respondents (75%) and 37 (25%) were femae. They self-rated their sex-role
characteristics and their leadership behavior.

I nstrumentation:
Bem Sex-Role | nventory — Short Form:

A sex-role characteristic for each participant was determined from responses to the Bem
Sex-Role Inventory, Short Form (BSRI), developed by Sandra Bem in 1981 as a measure
of psychology androgyny. A self-reported instrument, it can be administered to individuals
aswell asto large groups.

In 1974, Bem theorized that masculinity and femininity were conceptually and empirically
distinct constructs and developed both a masculine and a feminine scale based on culturaly
desirable traits for men and women, respectively (Bem, 1974, 1981). The original BSRI
contains 60 items; shortly after constructing the origina version, however, Bem devel oped
a short form comprised of the first 30 items to maximize internal consistency of the
feminine and masculine scales, and for convenience in scoring (Bem, 1981). The short
BSRI is considered to be more psychometrically sound than the original version (Hoffman,
2001).

The BSRI (Bem, 1981) is based on “a theory about both the cognitive processing and the
motivational dynamics of sex-typed and androgynous individuals’ (p. 10). According to
Bem (1974, 1981) certain individuals are highly attuned to cultural definitions of sex-
appropriate behavior, and use such definitions as bases upon which to evauate their own
behavior. Such individuals are motivated to maintain their behaviors to be consistent with a
culturally idealized image of masculinity or femininity. Items for the Inventory, therefore,
were selected based on cultural definitions of sex-typed socia desirability of behaviors and
not upon differential endorsements by males or females. Along with male and female
associates, Bem developed the Inventory. Acting as judges, Bem (1981) and associates
labeled a characteristic as feminine if it was judged more socially desirable for a woman
than a man; likewise, a characteristic was labeled masculine if it was judged more socially
desirable for aman than a woman.

The Short BSRI consists of 30 adjectives and phrases with 10 stereotypically feminine
items, 10 stereotypically masculine items, and 10-filler items. Filler items are noted as
characteristics that any individual could possess regardless of gender.

Respondents are asked to indicate how well each of the characteristics describes itself
according to a seven choice Likert Scale. Response choices are: 1 Never or almost never
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true; 2 Usually not true; 3 Sometimes but infrequently true; 4 Occasionally true; 5 Often
true; 6 Usually true; and 7 Always or almost always true.

The origina Bem Sex-Role Inventory was standardized on two normative samples of
Stanford University students in 1973 and again in 1978. The first sample consisted of 279
females and 444 males; the second sample included 340 females and 476 maes (Bem,
1981). In order to estimate internal consistency of the BSRI, reliability coefficients were
computed separately for females and males from both samples on the femininity,
masculinity, and femininity-minus-masculinity difference scores. This yielded coefficient
alphas ranging from .75 to .78 on the femininity scale, .86 to .87 on the masculinity scale,
and .78 to .84 on the difference score for females and males in both samples (Bem, 1981).

Since this normative data was derived, subsequent tests on subjects of various ages, races,
and psychological profiles have replicated the means, medians and standard deviations of
the BSRI (Bem, 1981). A study at the University of Washington (Walkup & Abbott, 1978)
indicated that the social desirability of the judgments upon which the BSRI are based are
relatively stable across both time and geography.

In test-retest reliability measures, correlations ranged from high of (.94) for females on the
masculinity scale to low (.76) for males on the femininity scale, indicating that the BSRI is
ahighly reliable instrument (Bem, 1974, 1981).

The Multifactor Leadership Questionnaire Form 6S (MLQ-6S):

This was the second survey instrument used to obtain data in order to measure leadership
scores. The faculty members from each department were asked to complete the Multifactor
Leadership Questionnaire (MLQ-6S) (Bass, & Aviolo, 1992). A 21-item version, the
MLQ-6S has been available since 1992 (Northouse, 2004).

The instrument measures how often leaders perceive their leadership behaviors. (1)
Idedlized Influence, (2) Inspirationa Motivation, (3) Intellectual Stimulation, (4)
Individualized Consideration, (5) Contingent reward, (6) Management by exception, and
(7) Laissez-Faire Leadership

The first four leadership behaviors were categorized under transformational |eadership and
the next two were categorized under transactional leadership. The remaining leadership
behavior is Laissez Faire leadership. Because the current study only necessitated
transformational and transactional |leadership scores, the MLQ-6S was modified only to
contain 19 descriptive statements that corresponded to those particular leadership styles
only.

I dealized I nfluence assesses the degree to which the leader ingtills pride in others, displays
power and confidence, makes personal sacrifice or champions new possibilities, considers
the ethical or moral consequences of decisions, and talks about the importance of having a
collective sense of mission.
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Inspirational Motivation assesses the leader’s ability to articulate a compelling vision of
the future as well as the degree to which he or she sets challenging standards and takes a
stand on controversial issues.

Intellectual Stimulation is the leader’s vision and those behaviors that increase followers
understanding of the problems they face. Transformationa leaders use intellectual
stimulation to point out the problems in the current situations and contrast them with their
vision of the future.

Individualized Consideration is the extent to which leaders treat followers as individuals
and how much of a mentoring or coaching orientation leaders have for followers

Contingent Reward is the extent to which leaders set goals, make rewards contingent on
performance, obtain necessary resources, and provide rewards when performance goals
have been met.

M anagement-by-exception is the degree to which managers focus on negatives instead of
positives, and the degree to which they intervene when mistakes occur. Active
management-by-exception occurs when managers closely monitor follower performance
and keep track of mistakes. Passive management-by-exception occurs when managers are
unaware of performance problems until brought to their attention. Management-by-
exception is characterized by negative feedback and punishment.

Laissez-Faire Leadership is neither transactional nor transformational. Leaders who
avoid responsibilities, fail to make decisions, are absent when needed, or fail to follow up
on reguests would receive higher scores on the lai ssez-faire leadership factor.

Data Analysis:

Using SPSS version 11 for Windows, severa steps were involved in analyzing the data
provided by the participants. The first step involved scoring the BSRI to attain femininity
and masculinity scores. This was done by summing the ratings for each scale and dividing
by the number of itemsrated, in this case 10, to attain araw score.

The next step involved the scoring of the MLQ-6S to attain sub-scores and atotal score for
transformational and transactiona leadership. Sub-scores were derived by summing the
items for each scale and dividing by the number of items that make up each scale. Tota
scores were attained by adding the sub-scores of each scale.

Results of the study

Question One: Isthereany dominant leader ship behavior among faculty members at
the Hashemite University??
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The mean score for total Transformational Leadership scores was 3.07 (SD, 0.24). The
mean score for total Transactional Leadership scores was 1.83 (SD, 0.38). Table 1
illustrates these data. Four categories comprised the scales that measured transformational
leadership; the mean score for Idealized Influence was 3.32 (SD, 0.37); the mean score for
Inspirational Motivation was 3.64 (SD, 0.39); the mean score for Intellectual Stimulation
was 2.54 (SD, 0.46); the mean score for Individualized Consideration was 2.75 (SD, 0.31).
Two categories comprised the scales that measured transactional |eadership; the mean score
for Contingent Reward was 1.74 (SD, 0.46); the mean score for Management by Exception
was 1.93 (SD, 0.51).

The result in Table 1 shows that Transformational Leadership behavior was dominant
among faculty members than Transactional |eadership behavior.

Table 1: Means and Standard Deviation on Transformational and Transactional
L eadership sub-scores

L eader ship Category M eans SD
Idealized Influence 3.32 37
Inspirational Motivation 3.64 .39
Intellectual Stimulation 2.54 46
Individualized Consideration 2.75 31

Transformational L eadership Total Score (TFL) | 3.07 24
Contingent Reward 174 46
Management By Exception 193 51

Transactional L eadership Total Score (TAL) 1.83 .38

Question Two: Arethere any sex-role characteristics among faculty members at the
Hashemite University more dominant than others?

The survey required the participants to self-rate their sex-role characteristics scores using to
30 indicators. Ten items were designed to assess masculinity and 10 items were designed to
assess femininity. The remaining 10 items were filter items.

The mean score for femininity scores was 3.55 (SD, 0.31). The mean score for masculinity

scores was 3.87 (SD, 0.42). The results show that masculinity was more dominant than
femininity among faculty members. These data areillustrated in Table 2.

Table 2: Means and Standard Deviation on Femininity and Masculinity Scores

Personality Category Means SD

Femininity Score 3.55 31

Masculinity Score 3.87 42
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Question Three: Isthere a relationship between certain leader ship behaviors and
sex-role characteristics among faculty member s at the Hashemite Univer sity?

Table 3: Pearson Correlation analysis between leadership behavior (Transformational
Leadership, Transactional Leadership), and sex-role characteristics (Femininity and
Masculinity scores)

Femininity | Masculinity
Score score
Transformational Leadership Total Score | Pearson (.079) (.155)
Correlation (.145) (.062)
Sig. level
Idealized Influence Pearson (.039) (.013)
Correlation (.171) (.116)
Sig. level
Inspirational Motivation Pearson (.179) (.131)
Correlation (.116) (.116)
Sig. level
Intellectual Stimulation Pearson (.1149) (-.116)
Correlation (.171) (.165)
Sig. level
Individualized Consideration Pearson (.048) (.019)
Correlation (.924) (.822)
Sig. level
Transactional Leadership Total Score Pearson (.147) (.141)
Correlation (.639) (.265)
Sig. level
Contingent Reward Pearson (.166) (.107)
Correlation (.460) (.066)
Sig. level
Management by Exception Pearson (.047) (.001)
Correlation (.064) (.998)
Sig. level

Table 3 indicates that no significant correlation exists between transformational,
transactional |eadership total scores, sub-scores, and femininity and masculinity scores of
faculty members.

In the total Transformational Leadership scores and the four sub-scores on the MLQ-6S
that assessed transformational leadership and the sex-role characteristics scores on the
BSRI that assessed femininity and masculinity scores, five correlation coefficients with an
alphalevel of 0.05 were computed. To control for type | error across the five correlations,
the Bonferroni Correction with a p value of less than .01 (.05/5=.01) was required for
significance.
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The results of the correlation analysis between femininity scores and the total
Transformational Leadership scores (r(143) = .079, p = .145); femininity scores and
Individualized Influence sub-scores (r(143) = -.039, p = .171); femininity scores and
Inspirational Motivation sub-scores (r(143) = .179, p = .116); femininity scores and
Intellectual Stimulations sub-scores (r(143) =.114, p = .171); and femininity scores and
Individualized Consideration sub-scores (r(143) = .048, p = .924) were not statistically
significant.

The results of the correlation analysis between masculinity scores and the total
Transformational Leadership scores (r(143) = .155, p = .062); masculinity scores and
Individualized Influence sub-scores (r(143) =.013, p = .116); masculinity scores and
Inspirational Motivation sub-scores (r(143) = .131, p = .116); masculinity scores and
Intellectual Stimulations sub-scores (r(143) = -.116, p = .165); and masculinity scores and
Individualized Consideration sub-scores (r(143) = .019, p = .822) were resulted no
statistical significance.

In the total Transactional Leadership scores and the two sub-scores on the MLQ-6S that
assessed transactional |eadership and the sex-role characteristics scores on the BSRI that
assessed femininity and masculinity scores, three correlation coefficients with an alpha
level of 00.05 were computed. To control for type | error across the three correlations, the
Bonferroni Correction with a p value of less than .016 (.05/3 = .016) was required for
significance.

The results of the correlation analysis between femininity scores and the total
Transactional Leadership scores (r(143) = .147, p = .639); femininity scores and
Contingent Reward sub-scores (r(143) =.166, p = .460); femininity scores and
Management by Exception sub-scores (r(143) = .047, p = .064); were not statistically
significant.

The results of the correlation analysis between masculinity scores and the total
Transactional Leadership scores (r(143) = .141, p = .265); masculinity scores and
Contingent Reward sub-scores (r(143) =.107, p = .066); masculinity scores and
Management by Exception sub-scores (r(143) = .001, p = .998); were resulted no statistical
significance.

Discussions and Conclusions
Based on the findings of the study, the following conclusions were drawn:
There is a prevalence of males as faculty members. Faculty members who score high in

transformational leadership do not necessarily score high in femininity. Faculty members
who score high in transactional |eadership do not necessarily score high in masculinity.
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The correlation analysis of the sex-role characteristics scores and leadership total and sub-
scores did not reveal any remarkable findings. In Question three, the results indicated that
femininity and masculinity scores were not significantly related to transformational
leadership total scores or any of the four sub-scores. Similarly, the results of Question 3
revealed that femininity and masculinity scores were not related to transactional total
scores or any of the two sub-score.

In genera, the findings suggested that faculty members who were self rated as
predominantly feminine, tended not to be rated by themselves as having a predominantly
transformational or a transactional leadership style. These findings were not in agreement
with results of studies like those done by (Eagly, Johannesen-Schmidt, & van Engen,
2003; Komives, 1991; Shamir, 1999). Transformationa leadership, for instance, was a
person-centered leadership behavior that endorsed empowerment and inclusiveness and
was frequently referred to as amodel associated with feminine leadership qualities.

Likewise, the findings suggested that the faulty members who were self-rated as
predominantly masculine, tended not to be rated by themselves as having a predominantly
transformational or transactional leadership style. This result contradicted the results
reached by (Eagly, Johannesen-Schmidt, & van Engen, 2003), whose studies revealed that
transactional leadership was firmly articulate, methodica and goal-driven, but de-
emphasized subjectivity; hence, it was considered a predominantly masculine leadership
behavior.

Implications

In spite of the research findings that support sex-role characteristics as a practical method
for measuring leadership effectiveness, the current study shows that given a generally
representative sample of faculty members, sex-role characteristics are not always abound.
Based on the results of the correlation analysis of leadership and the sex-role characteristics
scale score profile developed in this study, a vast mgjority of the faculty members did not
posses a sex-role leadership classification. A key implication of this to faculty members as
well as other higher education leaders would be to make considerable efforts to become
cognizant of their own sex-role identification profile. By doing so, administrators could
identify the activity seek to develop the collaborative skills and attributes that necessitate a
sex-role orientation.

Another implication of the results is that individuals considering administrative roles in
higher education should complete a self-assessment to determine if their leadership style
exists within their own personality and decide if these characteristics are compatible with
their sex-role taxonomy. The review of the literature of this study reveaed the relative
importance of sex-role and the impact it could have on perceived effectiveness. However,
among the participants in the study, sex-role did not prevail as a dominating leadership
quality. Most of the leadership scores were not congruent with the sex-role scores, further
defining the ongoing dilemma of how researchers can adequately measure sex-role
characteristics.
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Recommendationsfor future study

The current study was a microcosmic examination of sex-role characteristics within higher
education because it only involved faculty members. A recommendation for future research
should include seeking new sample populations to compare with sex-role and leadership.
Researchers are encouraged to consider crossing professional lines and examining other
administrative leaders across various levels of university organizations such as presidents,
vice presidents, and deans, to further determine the impact of gender-congruency on
leadership effectiveness.

The variables covered in this research did not account for al the variables in leadership.
While much has been accomplished in the area of leadership effectiveness, a great deal
remains to be done if studies on the current trends of leadership are to accommodate
personal growth among all prospective and active leaders. A recommendation for future
research would be to incorporate new measures that reflect leadership effectiveness other
than sex-role characteristics. One cannot consider sex-role characteristics alone. New
measures might include communication, job satisfaction, and participatory decision-
making, the environmental and sociological influences of one's region, education, and
maturity, as well as our gender differences, factors contributing to effective leader.
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APPENDICES

First: Multifactor Leadership Questionnaire-6S (ML Q-6S)

51

This questionnaire isto describe your leadership behavior as you perceive it. Please answer this
guestionnaire anonymously. Twenty-one descriptive statements are listed on the following pages.
Judge how frequently each statement fits you. Use the following rating scale:

Not at all =0
Oncein awhile =1
Sometimes =2
Fair often =3
Frequently, if not always =4

Items

Not at
al

Once
ina
while

Some
times

Fair
often

Frequently,
if not
aways

[EnY

| make others feel good to be around me.

| express with afew simple words what we could and
should do

| enable othersto think about old problems in new ways

| help others devel op themselves

ah~w

| tell otherswhat to do if they want to be rewarded for
their work

| am satisfied when others meet agreed-upon standards

Others have complete faith in me

| provide appealing images about what we can do

O o~N®

| provide others with new ways of looking at puzzling
things

| let others know how | think they are doing

| provide recognition/ rewards when others reach their
goals

12

Aslong asthings are working, | don not try to change
anything

13

Others are proud to be associated with me

14

| help others find meaning in their work

15

| get othersto rethink ideas that they had never questioned
before

16

| give personal attention to others who seem rejected

17

| call attention to what others can get for what they
accomplish

18

| tell othersthe standards they have to know to carry out
their work
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Second: BEM SEX ROLE INVENTORY

Rate yourself on each item, on a scale from 1 (never or almost never true) to 7 (almost always
true).

defends own beliefs
cheerful

moody

independent
conscientious
assertive

strong personality
forceful

. reliable

10. sympathetic

11. jealous

12. leadership ahility

13. sensitive to other’s needs
14. truthful

15. willing to take risks
16. understanding

17. secretive

18. compassionate

19. eager to soothe hurt feelings
20. conceited

21. dominant

22. warm

23. willing to take a stand
24. tender

25. aggressive

26. adaptable

27. loves children

28. tactful

29. gentle

30. conventional

©WCoOoNo~wWNE
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Abstract

The purpose of this study was to determine whether there are differencesin creativity level,
as measured by Test your Creativity Level Scale (TYCL) between a group of vocational
education students who were taught utilizing project-based method of instruction and a
comparable control group taught via traditional method of instruction. The TYCL was
administered as a pre-test and post-test for both groups of students (63 in the experimental
group and 62 in the control group). Analysis of Covariance (ANCOVA) on the post-test
results of the TY CL with the pretest scores as a covariate indicated significant differences
between the groups at the .05 alpha level in favor of the experimental group on the overall
creativity level and on each dimension’s scores (intuitive awareness, externa locus of
control, self-confidence, and originality). The study ended by offering a number of
theoretical and practical implications for the field of study.

Keywords. Project-based instruction, creativity, vocational education, students,
ANCOVA, and Jordan.



Volume 6 Number 1 2008 JIRSEA 54

I ntroduction

There is a genera agreement among academics and practitioners that success in life, in
general, and education, in particular is based on the ability to have ahigh level of creativity
(Boekarts, Pintrich, & Zeidnar, 2000). To maximize human potentia (i.e. improve capacity
for thought, nurture feelings), which is the gateway to remaining competitive, educators
need to recognize the importance of developing students’ creativity to effect that special
edge (Davis & Rimm, 2004; Mayers, 2003).

Creativity is defined as “the ability to produce something new through imaginative skills,
whether new solutions to a problem, a new method or device, or a new artistic object or
form” (Britannic Encyclopedia, 2003). According to many researchers (Csikszentmihalyi,
1996; Isaksen, Dorval, & Treffinger, 2000; Kames & Bean, 2001; Starko, 2001), most of
the studies that addressed the definition of creativity pointed out that it can be approached
from several perspectives.

() from the person carrying out the task, which can be described with descriptors
such as fluency, flexibility, origination, intuition, independence, intelligence,
self-confidence, risk-taking, curiosity, complexity, imagination, openness,
commitment, and external locus of control;

(b) from the product that arises from the effects of the person; where a person is
expected to come up with a new product that is novel and unconventional to the
individual creator;

(c) from the process that brings out the novel idea or product, which includes fact
finding, problem definition, idea creation, solution finding, and acceptance; and

(d) from the creative/supportive environment. Creative environments should be free
of fear, structured but not rigid, and open to new ideas with respect. Such
environment is necessary to support the encouragement and development of
creativity (Cromwell, 1997; Tennent & Barthelsen, 1997).

Creativity is essential for students at higher education ingtitutions. Students must have the
ability to see multiple points of view, to analyze a situation and arrive at an appropriate
answer, to have an open mind, and to avoid rigidity in thoughts and actions. Stenberg and
Lubart (1996) stated “it is through creativity that we can cope with significant challengesin
our environments in novel and appropriate ways. Indeed, given the rate at which the world
is changing, the importance of creativity to our livesis likely to increase’. Kessler (2000)
wrote that creating the climate and the skills for fostering credtivity are essential to
educating a generation of young people who can visualize new solutions to the problems of
today’s and tomorrow’s workforce. Csikszentmihalyi (1996) stated that “creativity is a
central source of meaning in our lives. Most of the things that are interesting, important,
and human are the result of creativity”. If we develop creativity in educational systems then
we can maximize the powerful capacity of human intelligence (Prentice, 2000). Therefore,
because of the importance of creativity to the entire human society and to each individual,
educational system especialy higher education institutions should try to preserve and
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promote the most important feature of human mind represented by its creativity (Gardner,
1991).

In order to develop students’ creativity, education should become less instructor-centered
and more student-centered with students taking a more active role in their learning.
Moreover, there is increasing pressure on university professors to implement student-
centered teaching strategies (Laserson, Wagener, Shumanis, 2000). A shift from lecture-
based learning environment to a project-based learning environment in which students are
encouraged to work collaboratively in solving problems and to complete projects that
support curriculum outcomes is now needed so that university students are provided with a
well-rounded educational experience that prepares them for the workplace (Fried-Booth,
2002; National Research Council, 1996). It is well documented that students who learn by
projects either in groups or individually surpass the performance levels and motivation of
students who learn via conventional teaching strategies (McGrath, 2002). Moreover,
research showed that project-based learning can improve academic achievement of students
(Frank & Barzilai, 2004; Holst, 2003), research skills (Diffily, 2002), higher-order thinking
skills, and opportunity to work on real issues with depth, complexity, and duration (Hoyt,
1997).

Hence, based on the above discussion, we can conclude that project-based learning
environments can contribute to fostering creativity level of students (Hoyt, 1997; Koh,
2000; Owens, 1997). Project-based instruction (PBI) may promote gateways for students to
collaborate with others, independence in thinking, flexibility, self-confidence, taking risks,
better imagination, openness to new teaching strategies, commitment to the project, and
motivation to complete the project without reward (Solomon, 2003). All the above
mentioned descriptors are the main features of creativity. The project-based learning
approach appears to be the most effective teaching-learning tool that enhances creativity.
According to Diffily (2002), PBI can be defined as a teaching/learning approach based on
the principle that students work on real-life issues individualy or in small groups, or “a
model that organizes learning around projects’ (Thomas, 2000, p. 1).

Curtis (2002) and Solomon (2003) developed a list of criteria for project-based instruction
including: (a) building upon students interest and uses that to encourage them, (b) is
meaningful and authentic, (c) puts students in a real-life situation through field work, (d)
allows students to create al the decisions and choices in regards to how to solve the
problem, (e) utilizes expert resources from the community to aid student learning, (f)
requires students to demonstrate skills and knowledge, (g) alows student opportunities for
self-evaluation and reflection, (h) results in students developing useful products to
demonstrate understanding, and (i) provides presentations to an authentic audience. Others
(Walker, 2003; Benson, 2001) emphasized the importance of group-based collaboration
and cooperative learning systems rather than individual based study in the classroom.
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Statement of the Problem

Creativity is a universal ability that needs to be recognized and developed. Past research
has focused on studying the concepts of creativity and project-based instruction separately.
No reference is available that studies both of these ssmultaneously (Livingstone & Lyrch,
2000). The importance of creativity has been recognized and yet found to be lacking in
schools (Ackerman, 2003; Wolfe, 2001). Therefore, the main purpose of the current study
was to investigate the effects of PBI on the creativity level of vocational education students
at the Hashemite University (HU).

Resear ch Question
The following research question was addressed in this study:

I's there any significant difference between the creativity level of the experimental
group students (in which the project-based instruction was used) and the control
group students (in which the traditional method of instruction was used)?

Significance of the Study

Asno studies are available in the literature that rel ate the effect of PBI on creativity level of
students, while knowledge on this is important pedagogically, any study that does
investigate this relationship would be of fundamental significance. The study reported here
is such an investigation. Thus the results of this study will provide valuable information
and expand knowledge in this very important area.

Furthermore, the researchers hope that findings from this study can contribute to the
development of the educational systems by helping faculty members at the university level
to develop curriculums that address PBI and creativity. Aswell, policy makers will find the
results of this study useful in their decision-making and planning.

M ethodology
The Study Context

The present study was conducted at the Hashemite University, one of the prominent, public
universities in Jordan. Its department of Curriculum and Instruction offers a number of
classes in teacher education, one of which is the vocational education course. For the first
semester of the academic year 2006/2007, there were two sections of the vocationa
education course. Both sections of the course were taught by the same instructor (the
primary researcher) who decided to teach one of the sections using the project-based
approach rather than the traditional approach. This was the only class that was taught in
this way at the Department of Curriculum and Instruction. The class meets three times for
50-minute session each week for a period of three and a half months. The classes started in
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September 2006 and ended in December 2006. The same content and materials were used
for both experimental and control groups. One class was taught with PBI while the other
class was taught via the traditional approach. Students in the experimental group were
asked to develop projects, discussion forums, seminars, multimedia enhanced lectures, role
plays, vocational songs, booklets, and training sessions related to the content of the class.
Students were encouraged to work individually and in groups depending on type of projects
required. Students were urged to think creatively and critically when in the process of
developing their projects. The control group proceeded with regular classroom activities
during the experimenta period. The curriculum consists of topics in the following areas:
vocational education curriculum in Jordan; teaching vocational education in regional and
international countries; barriers facing vocational education implementation; developing
lesson plans in vocational education; technology use in teaching vocational education;
industrial education, agricultural education, and home economics education.

Population and Sample

The population for this study comprised al undergraduate students with a magjor in teacher
education from the Department of Curriculum and Instruction at the Hashemite University.
The sample of the study consisted of undergraduate students with a mgor in teacher
education registered for the vocationa education course offered by the Department of
Curriculum and Instruction during the first semester of the 2006/2007 academic year.

There were two sections of vocational education course with 63 studentsin the first session
(58 females, 5 males) and 62 students in he second session (60 females, 2 males). Session
one with 63 students was treated as the experimental group and session two with 62
students was treated as the control group. In the control group, eight students were aged 20
and 54 students were aged 21. The experimental group had 13 students aged 20 and 50
students aged 21. As a result, the students genders and ages were not considered to be
statistically different.

| nstrumentation

Data for the study were gathered using the Test your Creativity Level Scale (TYCL). This
instrument was adopted from Hammadi (1999) and Suwaidan (2001) and it has two
available versions, one in Arabic which was used in this study and one in English. The
instrument consists of 50 items that are rated on a Likert-type scale ranging as follows:

5 =strongly agree, 4 = agree, 3 = neutral, 2 = disagree, and 1 = strongly disagree.

This instrument has been used extensively since 1999 involving more than 5000
respondents in countries including the United Arab Emirates, Saudi Arabia, Kuwait, Qatar,
Bahrain, Syria, and Lebanon.

This instrument measures the creativity level among adults aged 18 or older. It is easy to
use and can be scored by the administrator. It uses a ssimple total score that can be weighed
against aseven-level creativity scale that ranges from
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substantially creative (4.5-5), to very creative (4-4.49), to creative (3.5-3.99), to
moder ately creative (3-3.49), weakly creative (2.5-2.99), noncreative (2-2.49), and
resisting creativity (1-1.99).

This test can be administered periodically in order to allow a person to keep track of hig/her
creativity level and creative development. The TYCL test is reported to have strong
reliability and validity (Hammadi, 1999; Swaidan, 2001; Swaidan & Adloni, 2002). Based
on their studies, a test-retest of the scale on 199 subjects provided a strong reliability of an
alpha of .61 and higher. The standards for instrument reliability for Cronbach’s apha by
Robinson, Shavor, and Wrightsman (1991) were used to judge the quality of the TYCL
scale: .80-1.00 — exemplary reiability, .70-.79 — extensive reliability, .60-.69 — moderate
reliability, and < .60 — minimal reliability. Factor structure was conducted by the above
researchers on the instrument to determine its construct validity and factor structure. The
results indicated afour factor model with 32 items as follows:

intuitive awareness (11 items), (2) external locus of control (9 items), (3) self-
confidence (7 items), and (4) originality (5 items).

Data Collection
The process of data collection was as follows:

e First, the TYCL test was given by the instructor during the first week of September
2006/2007 as the pretest for all students in both the experimental and control groups
before the implementation of the intervention.

e Theinstructor collected students' surveys and stored them in the SPSS database.

e Theduration of the survey was 30 minutes.

o After theintervention (PBI for the experimental group and traditional instruction for
the control group), the same test was administered during the last week of
December 2006/2007 for both groups to determine students’ creativity levels.

e Usable data were collected from 63 students in the experimental group and 62
subjects in the control group. Finaly, since both the experimental and control
groups took the same pre-and posttest, and the experiment occupies the same time
period for all subjects, and the same instructor teaches both classes, testing,
instrumentation, maturation, mortality, history, selection, and sensitization are not
an internal validity threats.

Data Analysis

A quasi-experimental, pretest-posttest control group design using a sample of intact groups
was used in this study (Campbell & Stanley, 1963). Quasi-experimental design is used
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when intact classrooms are used as the experimental and control groups. This design is
most appropriate when the researcher is not able to randomly assign subjects to groups but
able to randomly assign groups to the levels of the treatment. Researchers use them to
compare groups “that are defined by a naturally occurring, non-manipulated variable that is
usually a subject variable or a time variable” (Gravetter & Wallace, 2000, p. 16).
Moreover, this design is used to control or reduce threats to internal validity (Fraenkel &
Wallen, 2003).

The independent variable is the method of instruction which has two levels (PBI and
traditional), the dependent variable of the study is the creativity posttest scores for each
dimension and for the total TYCL score, and the pretest is the covariate. Analysis of
covariance (ANCOVA) is most suitable to be used when dealing with intact groups or
subjects. ANCOVA on the post-semester TY CL scores with pre-semester TY CL scores as
a covariate was used to determine whether there are differences in creativity level between
the experimental and control group before and after the intervention. Data analysis was
done using Statistical Package for Socia Science (SPSS 11.5). A significance level of .05
was adopted (Fraenkel & Wallen, 2003). Using ANCOVA has the benefits of adjusting for
preexisting differences between the intact groups prior to conducting the research, of
increasing the precision of the research results by reducing the error variance, and of
increasing the overall statistical power (George & Mallery, 2003).

Results

Descriptive statistics for al variables in this study were examined using SPSS frequencies.
The minimum and maximum values for each variable were examined for the accuracy of
data entry by inspecting out of range values. An examination of these values showed that
no out of range values were detected. Missing subjects were not detected either.
Reliabilities for the TY CL scale was .80 and for each of the subscales as follows: intuitive
awareness (a = .82), external locus of control (o = .77), self-confidence (o = .81), and
originality (a = .82). These results indicate that the TYCL scale is a reliable measure for
this study. Results of the study are addressed by the research question in this study.

Results Pertaining to the Research Question

The Research question was to determine whether there are significant differences between
the creativity level of the experimental group (in which the PBI was used) and the control
group (in which the traditional method of instruction was used).

Analysis of covariance (ANCOVA) was utilized to answer this question. In this case, the
post-TY CL total score and the score for each subscale were used as the dependent variable,
the group (experimental vs. control) was used as the independent variable, and the
respective pre-TY CL total score and the score for each subscale was used as a covariate (in
order to control for any differences between the groups at pretest). Based on the analysis,
significant differences were found among the treatment groups (experimental vs. control)
based on the total score for the TYCL scale. The results indicated that there was a
statistically significant difference in the creativity level between the experimental and
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control groups in favor of the experimental group (1, 122) = 1406.49, p < .001). (see Tables
1 and 2). The pretest (covariate) was not found to be a significant predictor of the post-test
score (p = .301) indicating the equivalence of the treatment groups on the pretest. The
Effect size and power of test were also reported to provide more detailed data.

Table 1
Means and Standard Deviations for the TYCL Scale on the Posttest

Group M ean Std. Deviation N
Control 221 12 62
Experimental 3.65 27 63

Table 2
Summary of ANCOVA for the TYCL Scale with Pretest as Covariate
Sour ce SS df MS F Sig. Effect | Observed
Size Power

Corrected Model 65.933 2 32.967 735.253 .000 .923 1.00
Intercept 3.366 1 3.366 75.072 .000 .381 1.00
Covariate (Pre) .048 1 .048 1.077 .301 .009 A77
Group 63.063 1 63.063 | 1406.494 .000 .920 1.00
Error 5.470 122 .045
Total 1151.854 125

Corrected Total 71.404 124

Note. R Squared = .923 (Adjusted R Squared = .922).

The study aso investigated whether significant differences exist in creativity level between
the treatment groups (experimental and control) for each TYCL subscale. With regard to
the intuitive awareness subscale, ANCOVA analysis indicated significant differences
between the treatment groups in favor of the experimental group (1, 122) = 1074.578, p <
.001). Moreover, significant differences were not found between the treatment groups on
the pretest (p = .819) indicating that the groups were equivalent prior to the intervention
(see Tables 3 and 4).

Table 3
Means and Standard Deviations for the TYCL Awareness Subscale on the
Posttest
Group Mean Std. Deviation N
Control 2.32 .20 62

Experimental 3.90 32 63




Volume 6 Number 1 2008 JIRSEA 61

Table 4
Summary of ANCOVA for the TYCL Awareness Subscale with Pretest as Covariate
Sour ce SS df MS F Sig. Effect | Observed
Size Power

Corrected Mode 78.089 2 39.044 | 540.459 .000 .899 1.00
Intercept 10.504 1 10.504 145.402 .000 544 1.00
Covariate (Pre) .004 1 .004 .053 .819 .000 .056
Group 77.631 1 77.631 | 1074.578 .000 .898 1.00
Error 8.814 122 072
Tota 1300.868 125

Corrected Total 86.902 124

Note. R Squared = .899 (Adjusted R Squared = .897).

The ANCOVA statistics aso showed significant differences between the treatment groups
on the external locus of control subscale in favor of the experimental group F (1, 122) =
639.127, p < .001). The analysis aso indicated that the treatment groups were equivalent

on their creativity scores on the pretest (p = .96) (see Tables 5 and 6).

Table5
Means and Standard Deviations for the TYCL External Locus of Control
Subscale on the Posttest

Group M ean Std. Deviation N
Control 2.13 .20 62
Experimental 3.64 42 63
Table 6
Summary of ANCOVA for the TYCL Locus of Control Subscale with Pretest as
Covariate
Sour ce SS df MS F Sig. Effect | Observed
Size Power
Corrected Model | 71.180 2 35.590 | 319.606 .000 .840 1.00
Intercept 18.930 1 18.930 | 169.997 .000 .580 1.00
Covariate (Pre) .000 1 .000 .003 .956 .000 .050
Group 71171 1 71171 | 639.127 .000 .840 1.00
Error 13.585 122 Jd11
Total 1135.049 125

Corrected Total 84.766 124

Note. R Squared = .840 (Adjusted R Squared = .840).




Volume 6 Number 1 2008 JIRSEA 62

The ANCOVA analyses showed that the treatment groups differed significantly on the self-
confidence subscale in favor of the experimental group (1, 122) = 345.276, p < .001) (see
Tables 7 and 8) and for the originality subscale in favor of the experimental group F (1,
122) = 346.412, p < .001) (see Tables 9 and 10).

Finally, it was shown in the above mentioned tables that the treatment groups creativity
scores were equivalent on the pretest for the self-confidence subscale (p = .219) and for the
originality subscale (p = .157).

Table7
Means and Standard Deviations for the TYCL Confidence Subscale on the
Posttest
Group M ean Std. Deviation N

Control 221 .20 62
Experimental 341 46 63

Table 8

Summary of ANCOVA for the TYCL Confidence Subscale with Pretest as Covariate
Sour ce SS df MS F Sig. Effect | Observed
Size Power

Corrected Mode 46.282 2 23.141 180.737 .000 .748 1.00
Intercept 8.480 1 8.480 66.235 .000 .352 1.00
Covariate (Pre) 196 1 196 1.529 219 .012 232
Group 44.208 1 44208 | 345.276 .000 .739 1.00
Error 15.620 122 128
Tota 1053.939 125

Corrected Total 61.902 124

Note. R Squared = .748 (Adjusted R Squared = .744).

Table9
Means and Standard Deviations for the TYCL Originality Subscale on the
Posttest
Group M ean Std. Deviation N
Control 2.09 A3 62
Experimental 3.49 .50 63
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Table 10
Summary of ANCOVA for the TYCL Originality Subscale with Pretest as Covariate
Sour ce SS df MS F Sig. Effect | Observed
Size Power

Corrected Model 61.397 2 30.699 221.845 .000 784 1.00
Intercept 17.297 1 17.297 | 124.994 .000 .506 1.00
Covariate (Pre) 281 1 281 2.032 157 .016 293
Group 47.936 1 47936 | 346.412 .000 .740 1.00
Error 16.882 122 138
Tota 1057.160 125
Corrected Total 78.280 124

Note. R Squared = .784 (Adjusted R Squared = .782).

Discussion and Conclusions

The purpose of this study was to determine the effect of project-based instruction (PBI) on
the creativity level of vocational education students at the Hashemite University in Jordan.
To achieve this purpose, a quasi-experimental design with intact classes was employed in
this study. One vocational class with two sections was selected for this study. The first
section with 63 students was used as the experimental group and the other section with 62
students was used as the control group. The Test Your Creativity Level Scale (TYCL) was
utilized as the instrument to measure creativity level of students before and after the
intervention. The research study took place during the first semester of the academic year
of 2006/2007. Data were analyzed using descriptive statistics and ANCOVA. In what
follows, we discuss the research question in light of the results presented in the previous
section.

The Major Findings of the Study

Students in both sections of the vocational education class were asked to respond to 32
items that measured their creativity level before and after the intervention. These 32 items
were grouped into four dimensions representing creativity. Results of the analysis indicated
the following:

1. Vocational education students experienced significant increase in their overall
creativity score between the pre-and-posttest as a result of participation in the PBI.
The posttest mean values were 2.21 for the control group and 3.65 for the
experimental group. Moreover, ANCOVA analysis indicated that there are no
significant differences between the control and experimental groups prior to the
intervention (p = .30). This mgor finding can be looked at as an evidence of the
effectiveness of the PBI in improving students' creativity compared to traditional
method of instruction which did not lead to any change in students' creativity level.
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We can simply describe students taught by PBI as creative while students taught by
traditional instruction as noncreative.

2. The students overal creativity score for the awareness dimension has improved
between the pre-and-posttest as a result of participation in the PBI. The posttest
mean value was 2.32 for the control group and 3.90 for the experimental group.
Further analysis with ANCOVA indicated that there are significant differences
between the treatment groups (p < .001) in favor of the experimental group.
Moreover, both treatment groups were equal on the pretest (p = .82). During the
intervention, students in the experimental group followed a logical, gradual, and
step-by-step approach in solving problems; believed that they should make a
contribution to their world that is satisfactory to them regardless of benefits
expected; generated ideas inside and outside the classroom about the projects they
are working on which has an element of appreciation for beauty; changed their
mode of thinking to find solutions to problems related to their work; thought about
secrets and riddles involved in their work; and believed that hard work is the best
pathway to success. Overall, students who received PBI were described as creative
whereas students receiving traditional instruction were described as noncreative.

3. Students experienced a significant increase in their creativity level on the externa
locus of control dimension as a result of participation in the PBI. On the posttest,
the mean values were 2.13 for the control group and 3.64 for the experimental
group. Further anaysis with ANCOVA indicated that there are significant
differences between the treatment groups (p < .001) in favor of the experimental
group. Moreover, both treatment groups were equal on the pretest (p = .96). During
the intervention, students in the experimental group valued work over pleasure;
liked jobs that affected others; preferred to get things done in the right way and the
right time; searched for knowledge related to their future work; and were an
accepted team member. Based on that, students in the experimental group were
described as creative whereas students in the control group were described as
noncrestive.

4. Students who received PBI experienced a significant increase in their creativity
level between the pre-and-posttest on the self-confidence dimension. On the
posttest, the mean values were 2.21 for the control group and 3.41 for the
experimental group. Further analysis with ANCOVA indicated that there are
significant differences between the treatment groups (p < .001) for the favor of the
experimental group. Moreover, both treatment groups were equal on the pretest (p =
.22). During the intervention, students in the experimental group considered
themselves practical and wise; responsible and dependable; liked to adopt strange
ideas; and believed in hard work as an element of success. Overall, students who
received PBI were described as moderately creative whereas students who received
traditional instruction were described as noncreative.

5. Students who participated in the PBI experienced a significant increase in their
creativity level on the originality dimension. On the posttest, the mean values were
2.09 for the control group and 3.49 for the experimental group. Further analysis
with  ANCOVA indicated that there are significant differences between the
treatment groups (p < .001) in favor of the experimental group. Moreover, both
treatment groups were equal on the pretest (p = .16). During the intervention,
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students had original ideas that are expressed freely and individually; excited about
generating ideas; relied on inner feelings to solve problems;, daydream when
thinking about an important project; and are encouraged to present new ideas.
Based on that, students who participated in the PBI were described as creative
whereas students who received traditional instruction were described as
noncreative.

Conclusions

The mgor findings of this study showed that the PBI is an effective tool for improving
vocational student’ creativity level when compared to the traditional method of instruction.
Students in the experimental group did experience a significant increase in their posttest
creativity scores when compared to students in the control group. Experimental group
students were classified as creative whereas students in the control group were classified as
noncreative. These findings lends support to the argument that the PBI should be applied to
all university courses in whole or mixed with traditional methods of instruction (Shoring
1995) because of its profound effect in improving students creativity. It is well
documented in the literature the major benefits of PBI as an effective teaching tool in
improving students’' academic success, critical thinking skills, and research skills compared
to traditional instruction which is boring to students (Boaler, 1997; Holst, 2003). Moreover,
creativity must be instilled in our education system and society to better meet the needs of
the competitive world (Dollinger, 2003). However, to the researchers best knowledge, no
research studies locally or internationally exist which directly investigated the effect of PBI
on the creativity level of students at the university level. Therefore, this study is considered
to bethefirst of its kind, thus becoming a major contribution to the literature.

Finally, the present research provides a number of practical and theoretical suggestions for
the field of study. From the theoretical standpoint, the present study should be (a)
replicated with other undergraduate and graduate courses and in other universitiesin Jordan
(b) the instrument (TY CL) should be validated by establishing its criterion and concurrent
validity with relation to other related variables such as self-concept, self-regulation, and
intelligence (c) utilize advanced statistical techniques such as MANCOVA to test the
impact of demographic variables such as gender, age, educational level, and socioeconomic
background on the construct of creativity, (d) analyze the impact of PBI aone and a mix of
PBI and traditional instruction on the creativity level of students, and (e) incorporate a
gualitative element into the investigation to provide more in depth data.

From practical standpoint, university administrators should encourage faculty membersto

e incorporate PBI into their teaching/learning process in an environment that is safe
where learning is active and hands-on,

e plan curriculums around projects to advance the knowledge and creativity of
students,

o facilitate cooperation among students to work on individual and team projects, and

¢ hold seminars on the university campus to provide information about the benefits of
project based instruction and creativity in today’ s competitive world.



Volume 6 Number 1 2008 JIRSEA 66

References

Ackerman, D. (2003). Synthesize traditional and progressive education for today’'s
students. The Education Digest, 68(7), 4-12.

Benson, P. (2001). Teaching and researching autonomy in language learning. New Y ork:
Pearson Education.

Boader, J. (1997). Experiencing school mathematics, teaching styles, sex, and settings.
Buckingham: Open University Press.

Boekarts, M., Pintrich, P. R., & Zeidner, M. (2000). Handbook of self-regulation. San
Diego: Academic Press.

Britannica Encyclopedia. (2003). Retrieved from: http:// www.britannica.com.

Campbell, D. T., & Stanley, J. C. (1963). Experiential and quasi-experimental designs for
research. Chicago: Rand McNally.

Cromwell, R. (1997). Creativity is a key to the future and to education: The importance of
creative visioning. Paper presented at the annua meeting of the American
Association of Colleges for Teacher Education. San Diego, CA.

Csiksazentmihaly, M. (1996). Creativity: Flow and the psychology of discovery and
invention. New Y ork: Harper Collins.

Curtis, D. (2002). The power of projects. Educational Leadership, 60, 50-53.

Davis, G., & Rimm, S. (2004). Education of the gifted and talented (5" ed.). New York:
Person.

Diffily, D. (2002). Project-based learning: Meeting social studies standards and the needs
of gifted learners. Retrieved from: http://www.findarticles.com/p/articles/mi.

Dollinger, S. J. (2003). Need for uniqueness, need for cognition, and creativity. Journal of
creative behavior, 37, 99-116.

Fried-Booth, D. L. (2002). Project work. Oxford, UK: Oxford University Press.
Fraenkel, J. R., Wallen, N. E. (2003). How to design and evaluate research in education (5"
ed.). New York: McGraw Hill.

Frank, M., & Barzilai, A. (2004). Integrating alternative assessment in a project-based
learning course for pre-service science and technol ogy teachers. Assessment and
Evaluation in Higher Education, 29(1), 41-61.



Volume 6 Number 1 2008 JIRSEA 67

Gardner, H. (1991). The unschooled mind: How children learn and how schools should
teach. New Y ork: Basic Books.

George, D., & Madllery, P. (2003). SPSS for windows. A simple guide and reference.
Boston, MA: Pearson Education, Inc.

Gravetter, F. J., & Wallace, L. B. (2000). Satistics for the behavioral sciences (5" ed.).
Belmont, CA: Wadsworth/Thomas Learning.

Hammadi, A. (1999). Senat al-ebdae (the industry of creativity). Dubai, United Arab
Emirates. Dar Ben Hazim.

Holst, J. K. (2003). Implementing project-based learning in pre-service teacher education.
Retrieved from: http://surveys.canterbury.ac.nz/herdsa03.

Hoyt, B. R. (1997). Design and implement custom electronic performance support system
(EPSS) for training in project-based classes. Washington, DC: U.S. Department of
Education.

Isaksen, S., Dorval, K., & Treffinger, D. (2000). Creative approaches to problem-solving.
Dubuque, lowa: Kendall/Hunt Publishing Company.

Kames, F. A., & Bean, S. M. (2001). Methods and materials for teaching the gifted Waco.
Texas: Prufrock Press, Inc.

Kessler, R. (2000). The soul of education: Helping students find connection, compassion,

and character at school. Virginia Association for Supervision and Curriculum
Development.

Lazerson, M., Wagener, U., & Shumanis, N. (2000). Teaching and Learning in Higher
Education Change, 32(3), 12-19.

Livingston, D., & Lyrch, K. (2000). Group project work and student-centered active
learning: Two different experiences. Sudiesin Higher Education, 25(3), 325-345.

Mayers, R. (2003). Learning and instruction. New Jersey: Merrill Prentice Hall.

McGrath, D. (2002). Getting started with project-based learning. Learning and Leading
with Technology., 30(6), 50-53.

National Research Council. (1996). National science education standards. Washington,
DC: National Academy Press.



Volume 6 Number 1 2008 JIRSEA 68

Owens, R. F. (1997). Lighting fire: A descriptive case study of one multi-age, project-
based, technology supported classroom (fourth-grade, sixth-grade). University of
[llinois at Chicago, Chicago, USA.

Prentice, R. (2000). Creativity: A reaffirmation of its place in early childhood education.
The Curriculum Journal, 11(2), 145-158.

Robinson, J. P., Shaver, P. R., & Wrightsman, L. S. (1991). Criteriafor scale selection and
evauation. In J. P. Robinson, P. R. Shaver, L. S. Wrightsman (Eds.). Measures of
personality and social psychological attitudes (pp. 1-16). New York, NY:
Academic Press.

Shoring, N. (1995). Project work: Why should you include it in your teaching program?
Australian Science Teachers Journal, 41(3), 28-29.

Koh, K. (2000). Indexing creativity fostering teacher Behavior: A preliminary validation
study. Journal of Creative Behavior, 34, 118-134.

Starko, A. J. (2001). Creativity in the classroom. Mahwah, NJ. Lawrence Erlbaum
Associates.

Stenberg, R. J., & Lubart, T. I. (1996). Defying the crowd: Cultivating creativity in a
culture of conformity. New Y ork: The free Press.

Solomon, G. (2003). Project-based learning: A primer. Technology and Learning, 23, 20-
30.

Swaidan, T. S.,, & Adiony, M. (2002). Mabadi-Al-Ebdae (The essence of creativity).
Kuwait: Gulf Innovation Co.

Tennent, L., & Barthelsen, D. (1997). Creativity: What does it mean in the family context?
Journal of Australian Research in Early Childhood Education, 1, 91-104.

Thomas, J. W. (2000). A review of research on project-based learning. Retrieved from:
htpp://www.autodesk.com/foundation.

Walker, D. F. (2003). Fundamentals of curriculum (2" ed.). Mahwah, NJ: Lawrence
Erlbaum Associates.

Wolfe, P. (2001). Brain matters: Translating research into classroom practice. Alexandria,
VA: Association for Supervision.



Volume 6 Number 1 2008 JIRSEA 69

COMPARATIVE PERFORMANCE OF INTERNATIONAL
STUDENTSIN AN AUSTRALIAN UNIVERSITY OF TECHNOLOGY

Jitendra Chandra
Swinburne University of Technology, Lilydale Campus, Melbourne, Australia

and

R Sharma
RMIT University, Melbourne, Australia

Abstract

This study considers  the issue of the performance of international students at an
Australian University of Technology in terms of their GPA. An important finding of the
study is that the local students’ performance was found to be better than that observed for
international students, in respect to the GPA performance measure. Comparison of
guantitative and qualitative subjects again suggests that in both areas the local students
outperformed the international students. Nevertheless, the older international students
sustained superior GPA performance than Australian students. Implications of the findings
of the study are considered and areas of future research identified.

I ntroduction

Since the mid-nineties the Australian Government has reduced funding per student rates to
higher education, mainly due to lack of full salary supplementation. A catch cry from the
Government has been to increase the number of full fee paying international students and
thereby to not only make up any University budgetary deficits but also help to boost
Australia’s exports and the economy. Indeed the ground work for such a policy shift in
Australian higher education was initiated in 1986 when the then Australian Education
Minister John Dawkins introduced a deregulated, competitive model of full-fee foreign
student recruitment and shifting from aid (as encapsulated previously by such schemes as
the “Colombo Plan”) to trade in higher education (Loveday, 1995). However, the
conservative Government since the mid to late nineties provided a significant impetus to
this policy by rendering the raveling nalization strategy in universities a necessity rather
than being the icing on the cake.
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University student place sellers to internationa students, however, need to maintain plans
and policies that will permit this aspect of Australian higher education to provide long-term
financial and other gains for the universities concerned. Short-term thinking will rapidly
deteriorate the image of Australian student marketers to something akin to the used car
salespersons who languish at the bottom of the pile in terms of trust and respectability
within the broader community. Such long-term thinking requires that the majority of
international students (defined asthose raveling from other countriesto Australiato study
a an Australian University) should experience positive educational outcomes at the
conclusion of their studies.

The present study examines a particular dimension of international student positive
outcomes, namely, academic success flowing from university assessment process. Clearly
other student positive outcomes do exist such as graduation from the program and
obtaining a professional employment consistent with their tertiary studies. However, these
are beyond the scope of this study. Indeed it is the aim of the study to examine variationsin
international student performance according to a number of demographic variables within
the environment of atechnological Australian university. More specifically it will consider
the GPA of the international students and analyse it according to a number of variables
including:

Comparison with Australian students
Broad grouping of overseas countries
Broad field of Education

Gender

Basis of admission

Commencing and re-enrolling students
Age

M ethodology

The previoudly stated objectives of the study were addressed by accessing the student
enrolment records of internationa students and the various binary populations that will
permit comparison of student performance according to a number of previously mentioned
dimensions. In addition, the relevant students academic records were obtained from the
university’s student records system. These records were used to calculate the Grade Point
Average (GPA) and the mean mark for each student. The GPA was caculated in
accordance with the procedure developed by Dobson and Sharma (1995) as shown in Table
1.

The measures were then used to compare the performance of the international students on a
number of variables, as previously mentioned, such as gender, age, basis of admission,
discipline and other variables. SAS was used to extract the relevant files and the SPSS
computer package was used to carry out the statistical testing and analyses.
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Table 1: Calculation of GPA

Grade Grade Points
High Distinction 4

Distinction 3

Credit 2

Pass 1

Fail 0

Other results eg result withheld Ignored

Literature Review

Within the Australian context, the notion of University student progress has generated
some interest since the late seventies when an Australian Vice Chancellors Committee
(AVCC) Working Party considered the issue of student progress (AVCC, 1985). The
AVCC developed the notion of Student Progress Unit (SPU) that was defined as the
successful completion of subjects weighted as one equivalent full time student unit
(EFTSU in the Australian higher education vernacular). The concept was rejuvenated by
Dobson and Sharma (1991; 1994) during the early to mid-nineties. They found that student
attendance type (full time and part time studies), tertiary entrance score and gender were
the important determinants of student progress.

Student progress studies have been relatively popular in Australian higher education due to
a few important reasons. First it is regarded as an important key performance indicator by
the federal government authorities. Second it can relatively easily be calculated from the
higher education government statistical data collection. Nevertheless it has some
limitations. The principal one being that it does not differentiate between different grades
of passes in university studies. For instance, in SPU, the student who achieves a bare pass
(50%) is weighted the same as a high distinction (>85%) result.

In America the notion of Grade Point Average (GPA) has proven to be more popular than
Austradlia. For instance, a study undertaken by Eghbali (1985) examined stress and
academic performance of international students at the University of Missouri- Columbia; it
is noted that this author used the GPA as the measure of the students academic
performance. The key findings from this author’ s doctorate study established that:

e Older undergraduate international students achieve higher academically
than their younger counterparts.

e Femae undergraduate international students were higher achievers
academically than male students.
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It will be interesting to see whether the above findings related to age and gender in terms of
international studentsis replicated in the present study.

Loveday (1995) studied the performance of international students enrolled in the University
of Melbourne Accounting program. She found that international students admitted from the
foundation program or final year of Victorian secondary education did not perform as well
as other entrants, including those students entering directly from overseas. Further this
research reported that international Accounting students as a group performed as well, if
not better, than their Australian counterparts. Loveday (1995) advocates further
institutional research into student performance, noting the limitations of her study. Again it
is hoped that the present study will assist in expanding our knowledge of this important
topic for higher education.

Massey University (2004) reports on the first New Zealand study that examined academic
achievement of international students in that country. This study found that at the tertiary
educational level, program completion rates were consistently higher for international
students compared to domestic students at New Zealand universities and polytechnics.
Further, international students completed their qualifications in a dlightly shorter
timeframe, with 40% of domestic and 50% of international students finishing university
studiesin four years. However, Massey University (2004) laments the lack of New Zealand
databases at the subject level to permit more fine-grained analysis of the relative
performance of international students. It is hoped that the present study will assist in this
regard, but admittedly conducted across the Tasman from New Zea and.

RMIT University (2007) indicates that the GPA furnishes an overall view of students
performance in a program and that the measure is considered to be a leading indicator of
student achievement as required by that University’s Teaching and Learning Strategy. It
further suggests that the GPA is an internationally recognized measure of a student’s
performance; indeed inter alia the GPA measure is used by the RMIT University to select
students for prizes and scholarships within the institution. This then provides cogent
reasons for the present study adopting the GPA as a student performance measure.

Results of theinternational student performance analysis

The performance of international students within the Australian University was compared
both in terms of sub-populations within the group and those external to the group. As
previously stated the GPA performance measure was used, consistent with the practices of
institutional researchers. The results of the analysis for the identifiable sub-groups are
provided below.
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Visa and Citizenship Type

In Australia migrants can be issued with either Humanitarian or Non-Humanitarian Visas
for residency in Australia. Humanitarian visas are normally granted to refugees or similar
groups by the Australian Government. Other residents are granted the Non-Humanitarian
visa, except for New Zealander’s who are a separate identifiable group, given their specia
status in Australia historically. Table 2 compares the International students mean GPA with
that of other Australian visa categories. It indicates that persons with Humanitarian visa,
Non-Humanitarian visa and Australian Citizenship out-performed their internationd
student counterparts at the Case Study University. Even the New Zealanders generated
nearly 15% greater GPA than the International students, however, the mean difference was
not statistically significant in this case.

Table 2: Comparison of Mean GPA of I nternational Students and Other Visa Categories

Visa Category | Mean GPA Standard T* p*
Deviation

Humanitarian | 2.13 0.85 -5.92 <0.001

Non-

Humanitarian | 1.87 0.78 -5.07 <0.001

Australian

Citizen 1.67 0.73 -4.94 <0.001

New Zealand 1.81 0.45 -1.51 >0.05

International 1.58 0.86 NA NA

1 based on comparison with International Mean GPA

Comparison by Age Group

Table 3 compares the mean and standard deviation GPA of International and Local students
by age group. It permits the following observations:

e In the relatively younger age groups ranging from 18 to 23 years, the International
students are significantly out-performed by Local Australian students. The
performance advantage for the 18-20 year age group Locas was nearly 40% but
decreasing to just under 12% for the 21-23 year age group.

e Indeed for the 24-26 year age group, international students out-performed Locals by
around 8% with the superiority of International students growing to greater than
15% in relation to the 27-29 years age group.

e Although the difference in mean GPA for the two groups was not statistically
significant for the 30 and over age group, still in absolute terms, the internationals
performed better.
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Table 3: Student Performance by Age
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Agegroup International | Local GPA “t” Statistics | Probability
GPA (P)
Mean SD. |Mean SD.
18-20 Years 114 0.71 1.59 0.66 -9.33 <0.001
21-23 Years 145 078 |162 060 |-831 <0.001
24-26 Y ears 153 066 |142 069 |268 <0.01
27-29 Years 197 078 |[171 100 |283 <0.01
30 and over 262 083 [247 095 |1.86 >0.05

Student Performance by Discipline

Table 4 compares the relative performance of international and local students according to
the discipline studied. The following are the key differences between the two sub-
popul ations according to the discipline factor:

International students significantly out-performed Australian students in only
Business Management.

However, the local students sustained a superior performance in comparison to their
international counterparts in a number of academic disciplines including
Accounting, Behavioural Sciences, Business Law, Communication and Media,
Economics, Information Technology/Systems, Marketing, Statistics, Studies in
Human Society and Tourism Management.

In al other disciplines listed in Table 4, the observed difference in mean GPA
between the two groups was not statistically significant.

The top three disciplines (in descending order of mean GPA) in terms of
international  students performance include Business Management, Other
Management and Commerce and Communication and Media. In respect to
Australian students, the top academic performance areas include Communication
and Media, Business Management and Other Management and Commerce. Clearly
there is complete overlap in terms of the three best performing disciplines for the
two binary groups of students;, however, their order is different. Further, the gap
between the top three performing disciplines for locals is rather narrow (8%) in
comparison to international students (32%).

Interestingly, there is less overlap with the bottom performing disciplines; in
particular the bottom three disciplines in terms of ascending GPA for international
students included Accounting, Behavioural Sciences and Economics whilst for
Australian students they include Business Law, Information Technology/Systems
and Economics. Clearly the two groups agree that Economics appears to be the
tough discipline to get across theline.
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Table 4: Student Performance by Discipline Comparison
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Discipline International | Local GPA “t” Statistics | Probability
GPA
Mean S.D. | Mean S.D.
Accounting 107 057 1.65 0.77 | -7.60 <0.001
Behaviourd
Sciences 108 074 1.61 0.69 | -247 <0.05
Business Law 126 0.78 153 0.70 |-3.33 <0.001
Business
Management 198 081 1.83 0.75 |4.85 <0.001
Communication
& Media 150 105 1.87 0.89 | -3.79 <0.001
Economics 113 061 159 0.77 | -6.29 <0.001
IT/IS 141 078 157 0.69 | -3.95 <0.001
Marketing 133 075 1.68 0.62 | -5.36 <0.001
Other
Management &
Commerce 175 078 1.74 0.74 |0.02 >0.05
Psychology 148 032 1.73 0.68 | -0.90 >0.05
Sociology 134 041 1.66 0.70 | -1.36 >0.05
Statistics 128 0.65 1.62 0.71 | -4.25 <0.001
Studies in
Human Society | 1.19  0.59 1.60 0.70 | -4.36 <0.001
Tourism
Management 114 053 1.60 0.56 | -4.55 <0.001

Yet another method of classifying disciplines is into the “quantitative” and “qualitative”
subject areas. In Australia there is no agreed definition of these categories, however, this
institution/campus mainly offers programs within the Business, IT and Social Sciences
disciplines and accordingly subjects in Accounting, Economics and Statistics are defined as
being quantitative whilst other areas including Management, Tourism, Marketing, IT and
Social Sciences are assigned to the qualitative category. There may be some limitations of
these classification systems as some subject areas have both qualitative and quantitative
elements to varying degrees. Nevertheless, adoption of this definition and application of

statistical analysis reved s that:

e Regarding the quantitative subjects, it was found that overall local students (Mean
GPA=1.62) outperformed their international colleagues (1.1, t=11.4, p<0.001).

e The difference in the qualitative discipline in terms of student performance between
local (mean GPA=1.69) and international students (1.65) was relatively minor in

absolute terms.

e International students generated a greater mean GPA for qualitative subjects (1.65)

in comparison to the quantitative subjects (1.1, t=10.3, p<0.001).
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The above findings appear to be contrary to the general expectations that international
students would be weaker in the qualitative area since many of them would be drawn from
non-English speaking background and hence ought to be at a disadvantage in comparison
to Australian students whose first language in general would be English.

Student Performance by Basis of Admission

Students are admitted to the Australian University on a number of basis including Higher
Education, TAFE, Secondary School, a Professional Qualification, Mature Age Entry and
Other Basis. Table 5 compares the relative student performance according to the basis of
admission for international and local students; it is noted that only those basis used by
international students are included to permit pair-wise statistical analysis. The following
observations are made on the information included in this table:

e Table 5 indicates that irrespective of the basis of admission, the local students out-
performed their internationa counterparts with the mean difference being
statistically significant in all three cases.

e The greatest mean difference (in terms of the “t” statistics) in GPA is noted in
respect of school leavers where local students sustained a 67% greater mean GPA in
comparison to students from overseas countries. Further, school leavers constituted
the only international group where the mean GPA was |ess than one.

e The other (unspecified) basis of admission in both cases generated the best student
performance; the performance gap between this and the lowest performing group
(school leavers) for locals was nearly 50% and for internationals nearly 110%.

Table 5: Student Performance by Basis of Admission Comparison

Basis International | Local GPA “t” Statistics | Probability
GPA
Mean S.D. | Mean SD.
Higher 1.22 112 | 182 1.02 |-4.39 <0.001
Education
Secondary
School 085 0.68 1.42 0.78 |-5.19 <0.001
Other basis 176 079 |208 0.96 -2.32 <0.05

Student Performance by Region

Australia is a multi-cultural country with migrants arriving from all over the world.
Accordingly, it is of interest to compare the performance of international students with
Australian residents who have migrated from the same region to Australia. This is
attempted in Table 6 (note: only regions that contribute reasonable sample sizes have been
included in thistable), permitting the following observations:
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e In alarge number of regions, including Eastern Europe, Western Europe, North
East Asia, South Asia and South East Asia, the Australian migrants were
outperformed by their compatriots. The greatest performance difference in terms of
“t” statistics is noted for Western Europe; the latter was also the region generating
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the greatest mean GPA output.

e Interms of North America, the international students generated a lower mean GPA
than their compatriots from Australia.

e In the case of the South Pacific, although the international students generated a
greater mean GPA than their Australian counterparts the mean difference was not

statistically significant.

Since many of the international students studying at the case study Australian University
were drawn from the South East Asian region, their mean GPA was compared with those
of other international students from other regions with reasonable number of students. It
was found that with the exception of Western Europe, the South East Asian international
students (mean GPA=1.73) outperformed those students drawn from North East Asia (1.4,
t=6.9, p<0.001), South Asia (1.45, t=2.34, p<0.05) and North America (1.28, t=3.93,
p<0.001). However, the Western Europeans (3.06, t=12.8, p<0.001) did generate a

significantly greater mean GPA than was the case with the South East Asians.

Table 6: Student Performance by Country of Origin

Region International | Local GPA “t” Statistics | Probability
GPA
Mean SD. | Mean
S.D.
Eastern Europe | 2.07 096 |1.71 0.58 | 2.29 <0.05
3.06 061 | 203 0.75 | 11.17
Western Europe <0.001
North America | 1.28 041 |18 0.20 | -9.57 <0.001
14 0.75 | 119 0.54 | 515 <0.001
North East Asia
1.45 080 | 1.13 0.52 | 4.20 <0.001
South Asia
South East Asia | 1.73 0.84 | 153 0.74 | 3.86 <0.001
South Pacific 1.92 1.05 | 1.79 0.99 | 0.44 >0.05

Student Performance by Other Variables

Table 7 compares the performance of international and local students according to a
number of variables including gender, entry scores and program level. The following

observations are made on the information contained in this table:
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e In terms of gender, the difference in mean GPA for international and local male
students was not statistically significant meaning that their relative performance
was very similar. However, local female students out-performed their international
colleagues. Women are redly on top as far as university student performance is
concerned with female international students generating a greater mean GPA than
their male counterparts (t=1.98, p<0.05); similarly femae local students
outperformed their Australian male colleagues (t=25.25, p<0.001).

e Regarding student entry scores, it is noted that with respect to the two decile fina
secondary school score ranges (both the sixties and seventies), Australian students
generated greater mean GPASs than their internationa counterparts. Whether the
entry scores are in the sixties or seventies makes no difference to the performance
of international students (t=0.80, p>0.05), however, local students sustaining the
higher entry score range (71-80) outperformed those with the lower score range
(t=18.41, p<0.001).

e Regardless of level of program, the Australian students out-performed their
international counterparts. However, postgraduate international students generated a
greater mean GPA than their undergraduate colleagues (t=24.91, p<0.001).
Similarly, postgraduate Australian students outperformed their undergraduate local
counterparts (t=50.97, p<0.001).

Table 7: Student Performance by Other Variables

Country International | Local GPA “t” Statistics | Probability
GPA
Mean SD. |Mean SD.
Gender
-Males 1.53 0.79 | 156 0.70 |-1.25 >0.05
-Females 1.61 090 |1.79 0.75 | -6.56 <0.001
ENTER Scores
61-70 1.12 0.63 | 152 062 |-7.04 <0.001
71-80 1.25 045 | 1.73 0.66 |-2.91 <0.01
Program level
-Postgraduate | 2.58 0.65 | 2.96 0.88 | -6.46 <0.001
- 1.38 0.74 |1.63 0.69 |-13.49 <0.001
Undergraduate
Conclusion

The study suggests that student performance tends to improve with their age, both for local
and international students, with some exceptions. This hypothesis requires further research
with the participation of a number of institutions to permit both a clear resolution, as well
as possibly identifying some reasons for this outcome. Concerning the latter, could the
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greater GPA for older students be due to their “maturity” or possibly more stable social
settings? Again such propositions require further institutional research so that the
development of strategies to enhance student performance can be based on knowledge.

The findings from the cross-tabulation of GPA against discipline yielded some interesting
results as well. For instance the convergence in terms of the top performing disciplines for
both Australian and Internationals may be worthy of further investigation. Similarly the
fact that both groups of students struggle with the Economics discipline may be a source of
concern. Does it require an improvement in terms of learning and teaching? Are some
disciplines inherently more difficult to master than others and if so, why? Again these may
constitute fruitful areas of further research in the future. Given that virtualy all
International students are fee paying and that even Local students are required to contribute
towards their higher education costs (even if through deferred income contingent loans
such as HECS), it is becoming increasingly important for Australian universities to invest
in ingtitutional research that can assist in enhancing learning and teaching on campus.
Failure to do so could lead to “students voting with their feet” by moving to competitor
universities thus resulting in revenue depletion and emerging institutional economic crises.

The study findings indicate that students entering the University from final secondary
schooling performed less well than the other two groups identified (those entering from
higher education and the other basis) both in respect to local and international students.
Given the vulnerability of school leavers regarding their performance in academic
assessments, the institution will do well to develop targeted learning and teaching strategies
for this group. However, such strategies must be based on further institutional research to
identify specific factors that impinge on the performance of this sub-group. Of particular
note is the fact that International students entering the University via this admission mode
achieved a mean GPA of less than one (that is, below the pass standard). Since failed
students are more likely to withdraw from their program, al other things being equal,
clearly the university needs to urgently identify the key factors contributing to such an
outcome and subsequently develop and implement strategies to overcome any identified
difficulties.

Since Australia is a multi-cultural country it was interesting to compare the relative
performance of international students with those who were born in the same region but now
residing permanently in Australia. Despite the fact that international students would not
enjoy the same support from resident families as the Australian residents, with a few
exceptions the International students generated a greater mean GPA than their local
colleagues born in the same region. Indeed based on the “t” statistics, the performance gap
was widest for Western Europe. It would be interesting to undertake further institutional
research to establish why thisisthe case, given the “home” advantage of the local students.

The finding that higher entry scores made no difference to the relative performance of
international students also requires further research. A critical question is why it makes no
difference to Internationals but is important for Australian students. Further, if university
entry scores really do not impact on student performance, the university may need to
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consider other admissions criteria for such students. Thus there may well be policy
implications of the findings of this study.

This research examined the effects of certain demographic variables on the relative
performance of international students. It is acknowledged that certain other factors,
particularly those related to English language proficiency and the like, would also impact
on the performance of internationa students. This was beyond the scope of the present
study, however, it is recommended that future research consider this and related variables
impact on international students performance in universities.
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Epilogue

It isarea pleasure to read and edit papers about some of the most important devel opment
in teaching and learning as we search for the most appropriate and rel evant methodol ogy.

In this edition we presented to you work being done in Jordan on various aspects of
teaching and learning including the relationship between learning methods and creativity.
In the globalized world that we are in today, it is inevitable that those who are most
creative are the ones that will survive even if temporarily. It has been said in the past that
the so called first mover advantage is no longer an assurance for continued survival.

Like Quality, Creativity will need to be continually improved and thus practiced.

The use of new technology is also underlined in the papers of this edition of JIRSEA.
Technology in the broadest sense of the word, namely, the application of scientific
knowledge. Hence the use of Fuzzy Logic for example in Institutional Research.

The global mobility of students and in many instances of their parents as well, was covered
by the paper on international students in Australia. The myth of Asian-Americans are well
known to institutional researchers and has been proven to be just that. Sharma and Chandra
also presented survey results that point to a number of myths in regards to international
studentsin Australia

The many factors that academics and educational managers must address in order to do the
best job in teaching and learning will continue to multiply as time go. The job of academics
and educational managers are changing rapidly and more work will need to be done in
order to anticipate the changes that lie ahead.
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