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Abstract—Classes on creativity, innovation, and entrepreneurship
are becoming quite popular at universities throughout the world.
However, it is not easy for business students to get involved to
innovative activities, especially patent application. The present study
investigated how to enhance business students' intention to participate
in innovative activities and which incentives universities should
consider. A 22-item research scal e was used, and confirmatory factor
analysis was conducted to verify its reliability and validity. Multiple
regression and discriminant analyses were also conducted. The results
demonstratethe effect of growth-need strength on innovative behavior
and indicate that the theory of planned behavior can explain and
predict business students' intention to participate in innovative
activities. Additionally, the results suggest that applying our proposed
model in practice would effectively strengthen business students
intentions to engage in innovative activities.
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I. INTRODUCTION

HE current scientific model for business education and

management research might not be preparing today’s
business students and business community for real-world
business issues [1]. Some believe that institutional education
lacks relevance to the business world [2]. Ensuring relevancy
between theoretical models and real practices has been a major
challenge in attempts to professionalize business schools.
Indeed, some corporations have compl ained that the faculties of
business schools lack important knowledge about industry and
technology. Business schools aso face contemporary
challenges from globalization, open innovation, corporate
renewal, and venturing [3].

For a fundamental business education, it is very important
for business schools to focus on developing managerial
knowledge and skills rather than identifying the various
external or interna pressures that affect the performance of an
organization or firm. To thisend, business schools should focus
on the following four strategies: knowledge about management,
knowledge about society, knowledge for management, and
knowledge for society [4].

M. L. Lin* iswith the Southern Taiwan University, Tainan, 71005 Taiwan
(phone: 886-6-2533131 ext. 8402; e-mail: mllin@mail.stut.edu.tw).

M. L. Lin thanks the National Science Council of the Republic of Chinafor
financially supporting this research (NSC 99-2511-S-218-005).

384

In practice, it has often proven difficult to improve
knowledge management, integrate research and development
with business strategy, and bridge the interface between
technology and business [5]. Some American universities
provide courses on innovation management or technology
management, and some universities in Singapore and Taiwan
have initiated technology-management education in Asia
Preparation in technology management and intellectua
property are typically incorporated in postgraduate programs.
The curriculum in business schools is based on theory and
general knowledge about skills for entry-level jobs[1], [6]. The
programs are designed with a view toward working across
disciplines and in conjunction with advancesin technology [3].

Recently in Taiwan, some universities have begun to
encourage students to think creatively and to pursue creative
and entrepreneurial endeavors. However, this is not a
widespread trend. In the present study, we investigated
business students’ intention to participate in innovative
activities at a university and attempted to identify the principal
motivators and cognitive factors that may strengthen intention.

Il. LITERATURE REVIEW

In general, the theory of planned behavior (TPB) is effective
for evaluating students’ intention. However, we predict that the
concept of growth-need strength (GNS) could improve
predictions of behavior toward innovative activities supported
by university policies. Thus, in the present study, we used both
TPB and GNS to predict business students' intention to
participate in patent application activities.

A. Intention (IN)

Intention is an excellent proximal predictor of an
individual’s behavior [7]. Intention and behavior are not the
same, and they differ in their psychological distance from the
actua act of doing something. However, some researchers that
have compared attitude and intention to real action have found
a strong correlation between the two. For example, [8].
assessed students’ intention and use of new technology and
reported variances of 47% and 51%, respectively, indicating
that intention and rea action may sometimes coincide,
especidly regarding innovative activities at universities.

B. Attitude (ATT)

Attitude is defined by [9]. as a positive or negative feeling
toward performing a certain behavior. [10]. suggested that as
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attitudes and behaviors become more specific, legpome
more highly correlated. The relationship betwedituate and
behavior is based on an individual’s conscious @seing.
Hence, the more persistent one’s attitude is ared ritore
tangible the behavior is, the more likely it istth@re will be a
strong relationship between the two. Attitude isisEd by
beliefs and evaluated based on the performancebehavior
[7]. Thus, the stronger the attitude is, the gneiatéhe intention
to take real action. Therefore, we hypothesized Ibiuginess
students’ attitudes would positively influence thiatention to
participate in patent activities at their univeest

C. Subjective Norm (SN)

A subjective norm is an individual’'s perceptionawfother’s
opinion about a behavior before the individual perfs that
behavior [9]. An individual may be influenced by attanother
person thinks about a particular behavior, anddaisbe in the
form of pressure from society as well as from orggssonal
environment. Subjective norms comprise normativeefseand
motivations to comply with societal expectations]. [7
Therefore, the higher the social pressure to perfargiven
action is, the greater the individual’s intentian ilmplement
that action will be. Thus, the more universities tivate
business students to follow teachers’ instructiadhg, more
willing they will be to comply. Therefore, we hypetsized that
subjective norms would positively influence busmetidents’
intention to participate in patent activities atittuniversities.

D.Perceived Behavior Control (PBC)

Perceived behavior control refers to an
perceptions of his or her ability to perform a giveehavior,
and there are both internal and external constdifit [12].
Behavior does not only depend on attitudes andestilsg
norms but is also determined by personal volitiawattrol [13].
The greater an individual's volitional control ovarcertain
behavior is, the greater the possibility that hesbe will
perform the behavior becomes. Individuals evalutiteir
ability to engage in a specific behavior considgiffexctors such
as time, money, skills, resources, experience, smdon.
Therefore, we hypothesized that perceived behasimtrol
would positively influence business students’ itiem to
participate in patent activities at their univeest

E. Growth Need Strength (GNS)

GNS is the degree to which an individual feels tieed to
grow, that is, to achieve certain goals. It is ifternal drive
toward and psychological beliefs regarding achiexem
Individuals with high GNS tend to want to learn nangs and
to exercise independent thought and action at widnky tend
to be committed to work [14]. [15]. interpreted GNS the
readiness of an individual to adapt to a changimgldvand
enrich his or her education. GNS may also affesativity [14].
Individuals with high GNS have a strong need forspaal
accomplishment, learning, and development and rntaynat
to transform learning into action. The stronger’sr@NSsS is,
the greater one’s intention to take real actiofikisly to be.
Therefore, we hypothesized that high GNS would tpady
influence business students’ intention to parti@pia patent
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individsial’

activities at their universities. Previous studoes GNS have
made significant progress toward understanding ntite
regarding creative activities, personal developraativities,
openness to experience, training effectiveness, pid
diagnosis [14]-[18]. The main goal of the presentg was to
find ways to encourage students to get involvethimovative
behaviors such as participating in patent appboeti
Innovative behaviors, by definition, are novel, atitus
individuals typically lack extensive experience twisuch
behaviors. To examine GNS and TPB in the contestudent
participation in innovative patent activities, weveloped the
research model shown in Figure 1.

Fig. 1 Research model

I1l. METHOD

A. Sample

A total of 304 business school students in Taiwan
participated in this study. Student orientationaosvinnovative
activities was measured using a 22-item survey dsatessed
students’ motivations and cognitive approaches roigg
participation in innovative activities on five seal attitudes,
subjective norms, perceived behavior control, GN®d
intention. GNS questions were rated on a scale (@trbngly
disagree) to 6 (strongly agree). The other itemeweeasured
on a 5-point scale ranging from strongly disageettongly
agree. Iltems used to operationalize the constwets adopted
from previous studies including [14]-[17]. A pretewas
conducted to improve the survey instrument, and tgilot
test was performed to assess its validity and bidilia (using
Cronbach’s alpha coefficient and confirmatory fadoalysis
[CFA]) before the questionnaire was distributethto students.
To determine the appropriateness of our model coimdpiT PB
and GNS, multiple regression and discriminant ssedywere
carried out.

B. Convergent Validity

According to [19]., items belonging to a specifanstruct
show common variance (convergent validity). [2Qiggested
using average Vvariance extracted (AVE) and conistruc
reliability (CR) to examine convergent validity. AVE of .50
or higher or a CR of .70 or higher can generallyxbesidered
to suggest adequate convergence at the constvat{24]. As
presented in Table 1, all constructs employed @& piresent
study showed excellent AVE and CR values, and tlas
concluded that all four constructs had good corsreeg.
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C. Discriminant Validity that GNS predicted participation over and above the

Discriminant validity can be used to measure thierxto contribution of these other factotsR2 = 0.007AF = 5.195, p
which constructs differ. At the construct levelisitconsidered < 0.05). The beta coefficient$g) for those variables were
adequate when the square root of the AVE for aifipec statistically significant: attitude3(= 0.29, t = 5.513, p < 0.01),
construct is greater than the estimated correldi@ween that perceived behavior controp (= 0.217, t = 4.418, p < 0.01),

construct and all other constructs [20]. Table bvah the
correlation matrix for the six constructs. The dingl elements
(square roots of AVE) were greater than the othements
(correlation coefficients) in the corresponding sovand
columns. This implies that each construct sharecemariance
with its own items than with those of other conetsu

TABLE |
CRONBACHA,AVE, CR AND THE CORRELATION MATRIX FOR THE CONTRUCTS
Cronbach
IN SN PBC ATT GN AVE a
IN 0.814 0.65 0.866 0.87
SN 0.67 0.722 0.521 0.763 0.76
PBC 0.611 0.542 0.742 0.551 0.769 0.71
ATT 0.67 0.633 0.607 0.745 0.555 0.785 0.75
GN 041 0361 0.391 0.38 0.806 0.662 0.928 0.92

D. Confirmatory Analysis (CFA)

A CFA with an AMO [please spell acronyms the fitishe
they are mentioned] of 7.0 was conducted to vadicie
measurement model comprising the aforementionedsitales
(Fig. 1). The CFA results indicated that the mditdhe data.
Our five-factor CFA model yielded acceptable fitléxes: as

follows: y2 = 442.4, df = 160, p < 0.001, GFI = 0.87; AGFI =

0.83; TLI = 0.904; CFI =0.919; RMSEA = 0.076 [Piealefine
highlighted acronyms]. Although the GFI and AGFt diot
reach 0.9, they were over 0.8, which is acceptabberding to
[22]. Most items also had significant parameteinestes with
standardized estimates greater than .05 (onlymiedtor was
below 0.5).

E. Multiple Regressions

The means, standard deviations, and correlatiormgrall
variables included in the study are presented iblera. We
used a series of multiple regression analyses émnime the
initial hypotheses. The dependent variable wasrtgation to
participate in patent application. A multiple regg®n analysis
(stepwise) predicting intention was carried outd&termine
whether GNS emerged as a significant predictorituies,
subjective norms, perceived behavior control, adSGvere
all found to predict the intention to participate patent
application. Overall, we performed two sets of ripledt
regression analysis with attitudes, subjective snoerceived
behavior control, GNS, and intention as dependentbles.
The first step in the multiple regression analysat predicted
patent application behavior revealed that attitudebjective
norms, and perceived behavior control contributedtte
prediction of patent application participation (R0F64, R2 =
0.583, F[3, 300] =139.85, p < 0.001). The secdad showed
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subjective normsf(= 0.335, t = 6.729, p<0.01), and GN5H
0.094, t = 2.279, p < 0.05) predicted participatiand positive
correlations among attitudes, subjective norms,cqieed

behavior, and GNS were found. According to the beta

coefficients, business students with higher sctesttitudes,
perceived behavior control, subjective norms, aidiSGhad
stronger intention to participate in patent adtgt Importantly,
GNS was an essential indicator in addition to tRBTmodel
for predicting behavior.

X?=442.4, df=160, p<0.001,
GFI=0.87] AGFI=0.83,
TLI=0.904,]
CFI=0.919, RMSEA=0.0790
SRMR=0.059

Fig. 2 Confirmatory factor analysis

F.Discriminate Analysis

A discriminant analysis was conducted to determihether
the variables associated with strong intentionadigipate in
innovative patent activities differed significantfsom those
associated with lesser intention (see Table Il l#hdStudents
were separated into high- (n = 174, 57.3%) and kw= 130,
42.7%) intention groups, and all variables wereesd into the
discriminant analysis simultaneously. The overallilkKe/
lambda for the model fit was significarit € 0.718,x2[4, n =
304] = 99.286, p < 0.001), indicating that the jctms
significantly differentiated between higher and éawalues for
intention. The squared canonical correlation cogffit (0.28)
indicated that 28% of the variance between thegwaops was
explained. The classification results indicatedt tFa.4% of
cases were accurately classified. The cross-valida¢sults
supported this finding, showing that 73% were atiye
classified overall (see Table 2 and 3), and thepqmoonal
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chance criterion was 51% [21]. suggested that the criterion for
classification accuracy should be at least 25% greater than the
proportional chance criterion. Our rate of 73.4% was higher
than 63.75% (51% x 1.25 = 63.75%), indicating an acceptable
level of predictive accuracy. The standardized function
coefficients and correlation coefficient revealed that attitudes,
subjective norms, perceived behavior control, and GNS
accounted for the differences between the two groups.
Functions a group centroids indicated maximal separation
between the two groups. These results suggest that business
students with more positive attitudes toward innovation, greater
perceived behavior control, stronger subjective norms, and
higher GNS were more likely to have stronger intention to
participate in patent application.

IV. DISCUSSION AND CONCLUSION

The present study examined the influences of GNS and
TPB on the prediction of students’ intention to participatein
innovative activities. Multiple regression analyses illustrated
that the three variables in the TPB model significantly
predicted behavior. Although business students were not
familiar with the application procedure, they were interested
in participating in creative activity. The analyses aso
revealed that GNS may encourage business students to
transform their creativity into tangible products. This is
consistent with results reported by Shally, Gilson, and Blum
(2009), who found that GNS was an important predictor of
creative performance, aong with TPB. However, the
participation of business students differed significantly
between high- and low-intention groups. Students with
higher scores for attitude, perceived behavior control,
subjective norms, and GNS were more likely to have a
stronger intention to participate in innovative activities.

In conclusion, it seems that, in genera, students
intentions to participate in innovative activities at the
university will increase if professors encourage students to
do so. That is, at the beginning of a curriculum, professors
could explain the outcomes and benefits of innovative
activities to motivate business students, formulate related
beliefs, and ultimately stimulate their growth need. This
approach could increase students’ intention and thus their
actual participation in innovative activities. Additionally,
university policy should promote creativity in an innovative
environment.

TABLEII
HIGH INTENTION AND LOW INTENTION GROUP' MEAN AND SD
) High intention Low intention
Variables Mean SD Mean SD

GN 3.55 0.73 3.09 0.72
SN 411 0.52 352 0.67
PBC 391 0.58 3.29 0.67
ATT 3.79 0.58 3.16 0.57
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TABLEIII
DISCRIMINATE ANALY SIS FOR ATTITUDE, PERCEIVED BEHAVIOR CONTROL,
SUBJECTIVE NORM, AND GROWTH NEED STRENGTH TO INTENTION GROUP

Correlation  Standardise  Structur ~ Wilks' Fvalue
Variables coefficient  d e Lambd
5 coefficients  loadings a
GN 0.231 0.168 0.493 0.911 29.58**
*
SN 0.576 0.34 0.775 0.805 73.16%*
*
PBC 0.583 0.362 0.779 0.803 73.88**
*
ATT 0.759 0.438 0.849 0.775 87.86%*
*
***P<0,01

Group centroids: High intention: 0.547
Low intention: -0.732

Press Q: 66.33***, P<0.01

Hit ratio: 73.4%

Proportional chance criterion: 51%

Future studies should explore the antecedent factors of GNS
to develop an expanded model and/or explain the source of
GNS. Additionally, future research should consider an
educational perspective in research and discuss students
learning stages and how those are related to real action.
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