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Innovation in the workplace has been claimed to be a key factor in organizational
survival and success. As future workers, university students are a major source of future
innovations in organizational settings. Before they enter the labour market, it is in the
context of Higher Education that they start developing some of their long-term
behaviours, such as innovation behaviours. This study aims to explore the main
determinants of university students’ innovation behaviours from a longitudinal
perspective. The sample comprised 78 students of Psychology, Management, Fine Arts
and Education. Our results show that previous innovation behaviours as freshmen,
current levels of autonomy and cognitive demands are positively related with individual
innovation among university students. Practical implications regarding how to foster

innovation efforts in the context of Higher Education are discussed.
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Higher Education Institutions are the engines of countries’ growth and development
because of the innovation that they nurture (Crosling, Nair, and Vaithilingam 2014).
Universities are producers of innovation, creating novel and improved products and
services, and supplying training, expertise and human resources (i.e., potential

innovators) to societies and organizations (Al-Husseini and Elbeltagi 2014). In fact,

innovation in the workplace has gained recognition as a key performance output over
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the last decades, although it is important to highlight that innovation may not
necessarily always be beneficial and can sometimes even be counterproductive to other
aspects of performance in the workplace (Anderson, Poto¢nik, and Zhou 2014).
However, the intentional introduction of improved ways of doing things that innovation
implies (West and Farr 1990) should enable organizations to respond and adapt to rapid
market changes, and to operate effectively in their wider business environment
(Schaltegger, Deke—Freund, and Hansen 2012). Such innovation capability of
organizations relies largely on individuals (Ailing et al. 2013) working across all
organizational levels (Axtell et al. 2000).

Today’s undergraduates are tomorrow’s employees; as such, they are one of the
major sources of future innovations in organizational settings. Before these university
students enter the labour market, it is in the context of Higher Education that they start
developing long-term attitudes, values and behaviours as emerging adults (Bowman
2012), including innovation behaviours. Moreover, graduate outcomes or competences
could be widely defined as the final product or result of the whole university
experience, and innovation is one of those expected graduate outcomes. However, as
Ailing et al. (2013) suggest, there is a lack of feasible means and methods to promote
undergraduates’ innovation capability. This could be due in part to the prevailing focus
of the research on student innovation, mainly concerned with the study of university
students’ innovativeness. However, individuals’ innovation could also be regarded as a
behaviour that implies new ways of doing things, fostered, among other resources, by
having autonomy in carrying out one’s own tasks and assignments. In this context, this
study investigates individual innovation behaviours among university students from a
longitudinal point of view, trying to highlight its main influences, such as autonomy and

cognitive demands. In so doing, this study can potentially speak to a broad academic



audience concerned with curricula design in Higher Education that aims to foster

student innovation behaviours.

Main determinants of university students’ innovativeness and innovation: A literature

review

Literature to date has paid attention mainly to university students’ innovativeness,
particularly in the context of entrepreneurship. Innovativeness, frequently associated
with entrepreneurial potential (Mueller and Thomas 2010), can be regarded as a
personality trait that implies a ‘willingness to change’ (Hurt, Joseph, and Cook 1977).
Despite the fact that studies conducted in this context have obtained interesting and
relevant results (Mueller and Thomas 2010), individual innovation is more than just the
propensity to think creatively. It can also be regarded as a behaviour that involves °...the
intentional introduction and application within a job of ideas, processes, products and
procedures that are new to that job and which are designed to benefit it ...” (West and
Farr 1990, 9).

Previous research considering individual innovation from a behavioural
perspective has found that innovation can be fostered by some job design
characteristics, such as autonomy (Anderson, Poto¢nik, and Zhou 2014; Janssen 2000;
Oldham 2012; West 1987a, 1989), and may be used by workers either as a mode of
adjustment to work transitions (Van Maanen and Schein 1979) or as an active coping
strategy to manage a high volume of job demands. Although innovation may not
necessarily lead to positive outputs, research has suggested that innovation leads to a
wide range of benefits, including improved psychological well-being (Bunce and West

1994; De Jong 2007; Munton and West 1995). For instance, several studies have



documented that individuals could introduce new ways of doing things in order to cope
with job demands and therefore reduce stress (e.g., De Jong and Janssen 2005; De
Spiegelaere et al. 2012; Janssen 2000; Martin, Salanova, and Peir6 2007; West 1987a;
West 2002). There is also empirical evidence that supports the positive association
between individual innovation and well-being (e.g., Bunce and West 1994; Dolan and
Metcalfe 2012; Munton and West 1995).

Along these lines, we could consider individual innovation as an active coping
strategy which might buffer the detrimental impact of demands that undergraduates
face, such as cognitive ones, on their psychological distress, ultimately leading to
improved psychological well-being. It is important to note that undergraduates’
psychological well-being is not a minor matter. Indeed, it has been suggested as
essential not only to meet the learning outcomes but also for their successful adaptation
to university life (Bowman 2010). University life, especially in the first year, when
transition takes place, has been often characterized as a crucial, and potentially stressful,
period in people’s lives (Maunder et al. 2013; Wrench, Garrett, and King 2013). This
period can bring with it a plethora of new demands on undergraduates, which in turn
might have a negative influence on their well-being, performance and adjustment.

Starting university could perhaps be considered as two sides of the same coin.
On the one hand, and especially for first-year students, it could be an exciting time, full
of new learning, experiences and relationships, and a newly found personal freedom far
away from home (Mudhovozi 2012). On the other hand, it may also involve new
academic, social and personal demands, and the need to become accustomed to the
particular practices and academic expectations that higher education imposes (Maunder
et al. 2013). From an academic point of view, undergraduates must face various

potential sources of stress, including teaching pace, external pressure,



difficulty/complexity of learning activities, performing poorly at a task, work pressure,
and sustained attention (Cotton, Dollard, and De Jonge 2002; Kember and Leung 2006;
Petkar 2011; Tuomi et al. 2013). It is interesting to note that sustained attention — a
construct related to mental load, defined as the ability to maintain attention on a specific
stimulus to a high degree over a long period of time (Coull 1998) — has been identified
as highly relevant in academic contexts (Hassanbeigi et al. 2011; Steinmayr et al. 2010).
A high level of sustained attention provides the necessary resources for all steps of a
complex processing plan (Schweizer and Moosbrugger 2004), such as problem solving,
defined as the ‘cognitive processing directed at achieving a goal when no solution
method is obvious to the problem solver’ (Mayer and Wittrock 1996, 47). Although
problem solving has been outlined as a key skill in academic settings as well as in the
workplace (Klein, O'Neil, and Baker 1998; Layer, Karwowski and Furr 2008), it can
also be a potential source of stress in terms of imposed cognitive demands. We could
expect that cognitive workload — for instance, in terms of a high volume of academic
tasks to be performed — might lead to students engaging in more innovative behaviours
to cope with these demands.

The requirements of the academic tasks turn into demands if they are appraised
by the individual as exceeding his or her capability and resources (Lazarus and Folkman
1984). Thus, stress could be conceived of as a continuous and dynamic exchange
between a person and their environment, where the resultant appraisals depend
simultaneously on both, and can change over time as a consequence, for example, of
altered environmental requirements, coping efforts or improvements in personal
resources (Schwarzer 1998). In work contexts, autonomy, or the amount of freedom
individuals have in carrying out their assignments or scheduling their work, has been

frequently identified as one of the most important resources in helping individuals cope



with their demands. In fact, research has widely supported the important role that such
job control plays in relation to a great amount of positive psychological outcomes, such
as motivation, satisfaction, innovation and well-being, on the basis of different
theoretical frameworks, such as self-determination theory (Deci and Ryan 1985), Job
Demands-Control Model (Karasek 1979), Job Demands-Control-Support Model
(Karasek and Theorell 1990) and Job Demands-Resources Models (Demerouti et al.
2001). The last three models have suggested that autonomy could buffer the potential
detrimental effect of demands on several psychological and behavioural outcomes
(Bakker and Demerouti 2007). For instance, Martin, Salanova and Peir6 (2007) find that
employees working in demanding environments but with many resources exhibited the
highest levels of innovation.

Autonomy has also been shown to positively contribute to a wide range of
undergraduates’ outcomes, such as intrinsic motivation, more effective learning, better
academic performance, more effective coping with setbacks and failures, research self-
efficacy and psychological well-being (Black and Deci 2000; Boud 1988; Fredholm et
al. in press; Liu 2012; Overall, Dean, and Peterson 2011; Stewart and Podbury 2003;
Tze, Klassen, and Daniels 2014; Vansteenkiste et al. 2004). For instance, Cotton,
Dollard, and De Jonge (2002) have analyzed autonomy as a predictor of
undergraduates’ well-being using the Demands-Control-Support model (Karasek and
Theorell 1990). Their results showed that students who perceived themselves as having
low control over their environment experienced higher psychological stress. The authors
concluded ‘that attention needs to be given to enhancing performance through
conducive student work environments’ (Cotton, Dollard, and De Jonge 2002, 160).

Following Cotton, Dollard, and De Jonge’s (2002) suggestions, if what students

do at university was conceptualized as “a job”, it would be possible to examine



proposed links between work environment, well-being and performance, which could
lead to practical recommendations about how to enhance undergraduates’ well-being
and performance, and ultimately their innovation behaviours. As we have noted,
previous research on individual innovation in the workplace has clearly established that
job autonomy fosters innovation behaviours. In addition, undergraduates, like
employees, could use innovation behaviours as an active coping strategy to manage
their demands and consequently improve their psychological well-being. However, as
mentioned previously, means and methods to promote undergraduates’ innovation
competence are needed. There is very little research analysing the academic setting
determinants of undergraduates’ innovation behaviours, especially from a longitudinal
point of view. Study of individual innovation at this level could improve our knowledge
about the way in which innovation takes shape in a higher educational context.

Our work aims to fill these gaps by exploring determinants of undergraduates’
innovative behaviours over a period of one year. We build this study upon findings of
employee innovation behaviours, using the analogy that studying is the job of students,
and the educational institution is their workplace (Tuomi et al. 2013). Specifically, we
expect that autonomy and cognitive demands will foster undergraduates’ innovation
behaviours. Following the Job Demands-Resources model (Demerouti et al. 2001;
Bakker and Demerouti 2007), we also explore whether autonomy and cognitive

demands exert a joint effect on innovation behaviours.

Methods

Participants and Procedure



This study was conducted as part of a wider project exploring the transition of students
to university, and their experience in a small university campus of approximately 1,200
students. At the time of data collection, the subjects taught at this campus were fine arts,
management, psychology, education, and electrical and informatics engineering. The
final sample of this study comprised 78 university students taking psychology,
management, fine arts and education. The number of students enrolled in engineering
courses was very low; unfortunately, we could not collect data on these students. We
elaborate more on the implications this may have for our findings in the discussion
section.

The first data collection was carried out at the beginning of the students’ first
academic year (October-November 2011, Time 1). The second data collection was done
one year later (October-November 2012, Time 2). This time interval was chosen to
avoid the exam periods, and seemed to be sufficient to evaluate potential changes in
studied variables as well as to ensure that the seasonal influence was stable (Zapf,
Dorman, and Frese 1996). Data was obtained using paper-pencil questionnaires which
were administered to all students at the same time by one of the project researchers.
Both professors and students gave us permission to access their classrooms.
Participation was voluntary, written consent was obtained from all participants and data
confidentiality was guaranteed. At Time 1, 251 students completed the questionnaire
(73% females), yielding a response rate of 63%. Of the participants in Time 1, 13%
were studying Psychology, 11% Management, 15% Fine Arts and 61% Education.
Their average age was 20.1 years (SD =4.6). At Time 2, 78 students of 251 freshmen
from Time 1 completed the questionnaire, yielding a response rate of 31%. Similar
response rates have been observed in past longitudinal field research (Endedijk et al.

2014; Rodriguez and Cano 2007). Of the participants in Time 2, 19% were studying



Psychology, 8% Management, 26% Fine Arts and 47% Education. Of these students,

73% were female.

Measures

Control variables. We controlled for the effects of age (in months) and gender (1=
male, 0 = female), because these two variables have been frequently taken into account
in examining individual innovation in work settings (West 1987a, b; Martin 2003;
Martin, Salanova, and Peir6 2007). Also, we anticipated that the students’ field of study
could confound our explored relationships, either because students who choose to study
a certain field, such as fine arts, may inherently be more creative and innovative, or
because some fields use specific teaching and assessment methods that may impact the
level of autonomy given to students or directly influence their innovation behaviours.
Therefore, we controlled for this variable in our analyses using three dummy variables
(Cohen and Cohen 1983): Psychology (1 = studying Psychology; 0 = Fine Atts,
Management and Education), Fine Arts (1 = studying Fine Arts; 0 = Psychology,
Management and Education) and Education (1 = studying Education; 0 = Psychology,

Fine Arts and Management).

Autonomy. We have taken into account two facets of autonomy (or job control): job
authority and scheduling autonomy. Job authority — the amount of discretion and
influence undergraduates believe they can exercise in decisions about their academic
work — was operationalized with three items of Van de Ven and Ferry’s (1980) Job
authority scale (e.g., “Referring to the accomplishment of your academic work, how

often do you determine what academic tasks you will carry out every day?”).



Scheduling autonomy was measured with two items from Breaugh’s (1989) Scheduling
autonomy scale (e.g., “Referring to the accomplishment of your academic work, how
often do you have control over scheduling your tasks and activities? ”). All items were

rated on a 5-point scale ranging from (1) ‘Never’ to (5) ‘Very frequently’.

Cognitive demands. A six-item scale from Salanova (2005) was used to assess the
cognitive demands undergraduates experience in the accomplishment of their academic
tasks (e.g., “Referring to the accomplishment of your academic work, how often do you
have to display a great amount of attention?”’). Response options ranged from (1)

‘Never’ to (5) ‘Very frequently’.

Individual innovation behaviour. Individual innovation was measured applying
Whitely’s (1987) three-item scale of individual innovation behaviour adapted to the
academic context. This scale assessed how frequently undergraduates tried out new
ways of doing things in their academic work (e.g., “Referring to the accomplishment of
your academic work, how often do you try new ways (procedures or methods) to do
your work (task or assignments)?”’). Response options ranged from (1) ‘Never’ to (5)

‘Very frequently’.

Analyses

First, descriptive and correlational analyses were carried out. Second, a set of t-tests was

conducted in order to examine any changes in the studied variables over time. Finally,

we carried out hierarchical multiple regression analyses to test main and interaction
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effects of cognitive demands and autonomy on innovation behaviours. Centred-mean

scores were used in order to avoid multicollinearity problems.

Results

Preliminary and descriptive results

Table 1 shows the means, standard deviations, Crombach’s alphas and Pearson’s
correlations among the studied variables. Our results show that undergraduates
exhibited moderate levels of innovation behaviour, both at Time 1 and Time 2.
Furthermore, the observed correlations varied from low (r = .22) to moderate (r = .49).
Neither gender nor age significantly correlated with innovation, so we dropped them
from further analyses.

The results show that Fine Arts students developed a higher level of innovation
behaviours than other students, both at Time 1 and Time 2. Psychology students were
found to be the least innovative students at Time 2. Innovation behaviours at Time 1
were significantly positively related with autonomy at Time 1 and innovation
behaviours at Time 2. Innovation behaviours at Time 2 were positively related with
autonomy at Time 2 and cognitive demands at Time 2. At Time 2, autonomy was also

positively related with cognitive demands.

Insert Table 1 about here

In terms of changes in studied variables over time (see Table 2), our results show
that cognitive demands decreased over time (t(77) = 2.11; p < .05). Other differences

were not significant.
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Insert Table 2 about here

Regression analyses results

Table 3 presents the hierarchical regression analyses results to examine the main
determinants of undergraduates’ individual innovation behaviours. We first explored the
hypothesised relationships using only Time 1 measures. In the first step, we introduced
the field of study to control for the effects this variable may have had on innovative
behaviours. In the second step, autonomy and cognitive demands were entered to test
their main effects on individual innovation. Finally, in the third step, an interaction term

between cognitive demands and autonomy was added to the model.

Insert Table 3 about here

As can be seen in Table 3, the model was significant as a whole (F=3.75; p<.01),
accounting for 24% of the variance in the undergraduates’ innovation behaviours. We
found that fine arts students were the most innovative (= .51; p<.01). After controlling
for the potential effects of the field of study, autonomy positively predicted innovation
behaviour (B= .40; p<.01).

Next, we conducted regression analyses exploring the main determinants of
undergraduates’ individual innovation behaviours at Time 2 (see Table 4). We
introduced the field of study in the first step. In the second step, we introduced
individual innovation behaviours at Time 1 to account for a change in our dependent

variable over time. In the third step, autonomy and cognitive demands at Time 2 were
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entered, and in the fourth step, an interaction term between cognitive demands and

autonomy, both from Time 2, was added to the model.

Insert Table 4 about here

The model was significant as a whole (F = 12.89; p<.001), accounting for 56%
of the variance in the undergraduates’ innovation behaviours at Time 2. Also, in this
case fine arts undergraduates seemed to be the most innovative (B=.80; p<.01). Prior
innovation behaviours accounted for a significant increment in the proportion of
explained variance in innovation behaviours at Time 2 (= .27; p<.01). After controlling
for the field of study and baseline levels of innovation behaviours, we obtained support
for the hypothesized positive effects of both autonomy (= .46; p<.001) and cognitive
demands (B=.21; p<.05) on undergraduates’ innovation behaviours. As with time 1
analyses, we did not find a significant interaction effect between cognitive demands and

autonomy on innovation behaviours at Time 2.

Discussion

The aim of this exploratory study was to examine individual innovation and its
determinants among psychology, management, fine arts and education undergraduate
students, using a longitudinal design. Our findings provide support for some of the
hypothesized relationships. Firstly, it is interesting to note that background variables
such as age and gender did not relate significantly with the undergraduates’ innovation
behaviour. This result is not in line with those from organizational settings in which
women were found to be less innovative than men (Janssen, 2000; Martin, 2003). As a

potential explanation for such observed differences, it has been suggested that men hold
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a greater number of higher-level positions than women, and so probably have higher
autonomy compared to women. There is no such hierarchy in undergraduates, where
both male and female students carry out their academic work at the same level at their
universities. This could explain the absence of gender differences in undergraduates’
innovation behaviours.

Importantly, our results show that, over time, the main determinants of
undergraduates’ innovation behaviours changed to some extent. We observed that Fine
Arts students seemed to be more innovative than others, and baseline innovation
behaviours, current autonomy and cognitive demands were all significantly related with
the introduction of novel ways of doing things by undergraduates fulfilling their
academic requirements. These results confirm previous findings on the relationship
between autonomy and innovation in the workplace, and suggest that autonomy is at the
heart of individual innovation behaviours (Anderson, Potoc¢nik, and Zhou 2014;
Janssen, 2000; Martin, 2003; Martin, Salanova, and Peir6 2007; Oldham, 2012; West,
1987a, 1989; West and Farr, 1990). Moreover, it is interesting to note that the level of
autonomy students perceived themselves as having at the very beginning of their first
academic course was the main influence of their baseline innovation behaviours. This
positive effect of autonomy on innovation was also found one year later, with autonomy
as perceived at Time 2. In sum, our findings regarding the role played by autonomy in
fostering individual innovation are as expected.

However, the relationship between cognitive demands and individual innovation
behaviours seems to be more complex. Our results provide partial support for the
hypothesized role played by individual innovation as an active coping strategy in
response to academic cognitive demands. At Time 1, cognitive demands did not

represent a significant influence on undergraduates’ innovation behaviours. At Time 2,
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cognitive demands were a positive predictor of innovation behaviours. Such main
effects of cognitive demands and autonomy on undergraduates’ innovation seem to be
only additive, with no evidence for an interactive effect between demands and
autonomy on innovation behaviours at either Time 1 or Time 2. In this sense, our study
does not support previous research drawing on Job Demands-Resources Model that
showed a buffering effect of autonomy on the potential detrimental effect of demands
on several behavioural outcomes (e.g. Bakker and Demerouti 2007; Bakker et al. 2007;
Martin, Salanova, and Peir6 2007). However, it has also been suggested that the extent
to which control or autonomy plays a buffering role on such deteriorating effects of
demands could even depend on other potential moderators. On this topic, Shultz et al.
(2010) show that interaction effects between demands and control differed between
younger and older workers, in that different facets of control buffered different types of
job demands for the two types of workers. For younger workers, stressful experiences
associated with the problem-solving demand were buffered only by one job-control
mechanism (i.e., having enough time to get the job done). Academic work and success
implies continuous striving in the face of distractions, seen in scenarios such as paying
attention in class (Hassanbeigi et al. 2011), working with a lot of data and information,
and searching for solutions, among others. Over time, this potential mental load could
represent not just a part of expected and demanding academic requirements, but also an
opportunity in terms of complex tasks and goals to attain which are not necessarily
threatening and harmful for students’ psychological well-being. Our results support the
key role that such academic cognitive requirements play in fostering undergraduates’
innovation behaviours over time.

Furthermore, we find a moderate positive correlation between cognitive

demands and autonomy at Time 2. This is in line with Langfred and Moye (2004), who
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found that high levels of job control were associated with increased demands and higher
complexity. In other words, more demanding tasks require more autonomy in carrying
them out, which is a characteristic of enriched jobs (Parker, 2014). Farr (1990) suggests
that, in comparison to simplified work, enriched jobs are more challenging and require
more thinking, which in turn should promote innovation. Following these arguments,
the present study suggests that enriched academic tasks, characterized by higher
cognitive demands and for which students are given increased autonomy in how to carry

them out, could be expected to promote undergraduates’ innovation behaviours.

Conclusion

One of the most notable findings of our study, especially from a practical point of view,
is that our results highlight the importance of autonomy in fostering university students’
innovation. Our results show that the main determinants of undergraduates’ innovation
behaviours changed over time, except for autonomy, which was the only determinant of
innovation behaviours at both baseline and follow-up. As job control fosters employee
innovation at work, autonomy in accomplishing academic tasks predicts
undergraduates’ innovation behaviours. These findings could be of help to educators
concerned with promoting university students’ innovation behaviours. Our findings
suggest that educators should consider designing tasks and assignments that require
higher autonomy from students as part of their curricula. We would also recommend
that beyond first year, educators, in addition to providing autonomy, could also consider
implementing tasks involving higher cognitive demands to further enhance student
innovation. If this is done, we tentatively suggest that students would have to spend
more time and put more cognitive effort into their academic work, in order to not only

achieve higher overall academic performance but also to be more innovative during
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their university years. In other words, higher education can play an important role in
helping students develop the innovation competence that is in such high demand in
current competitive labour markets. Universities can provide not only technical tools,
but also encouragement to use new ways of doing things by giving students the
necessary amount of autonomy. This strategy seems to be crucial at the very beginning
of students’ university life.

This study is not without limitations. Literature on individual innovation has
highlighted the impact of different individual variables and personality traits, such as
openness to experience, on innovation behaviour. Although this study is mainly
concerned with environmental influences on innovation, future research should explore
the role of individual characteristics on undergraduates’ innovation behaviours, as well
as different facets of control and different kinds of demands, in order to identify
potential interactive effects on innovation. This line of research could provide novel
insights into what might promote and foster undergraduates’ innovation capability.

This study is based on a convenience sample of undergraduates at one university
campus; therefore, the extent to which the results are generalizable to other higher
educational settings is unknown. Also, given that our data was collected from students
in only four fields of study, the implications of our findings for other subjects, such as
medicine or engineering, should be interpreted with caution. However, there is research
suggesting that autonomy is an important aspect of students’ learning experience across
different subjects (e.g. Boud 1988; Fredholm et al. in press; Tze, Klassen, and Daniels
2014), and therefore we tentatively suggest that our findings could be applicable to
university students in general.

Another limitation of this study is the relatively small simple size, which could

affect the sensitivity and power of the observed relations. However, despite a small
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sample size, our findings illustrate significant influences on student innovation
behaviours over a period of one year. If we take into account that on such a small
sample we detected medium to strong effects, our findings might be considered even
more conservative and valuable. Nevertheless, future research should validate our
findings across different university subjects and on larger samples.

There are also some other avenues that future research could address to further
enhance our understanding of student innovation behaviours. As argued earlier, not all
innovation behaviours are necessarily related with beneficial outcomes. Some
innovation attempts may be harmful or counterproductive, and more research is needed
to uncover in which situations student innovation may result in such counterproductive
outcomes. Regardless of the outcome of innovation, students will most likely have to
expend effort and perhaps other resources in order to innovate. Future research could
address what types of costs are associated with innovation to provide more specific
guidelines for curricula design and help set clearer expectations to students regarding

what is required from them to foster their innovation behaviours.

References

Ailing, C., L. Liping, L. Xingsen, J. Zhang, and L. Dong. 2013. Study on innovation
capability of college students based on extenics and theory of creativity. Procedia
Computer Science 17: 1194-1201.

Al-Husseini, S., and E. Ibrahim. 2014. Transformational leadership and innovation: A
comparison study between Iraq's public and private higher education. Studies in

Higher Education ahead-of-print: 1-23. doi: 10.1080/03075079.2014.927848.

18



Anderson, N., K. Poto¢nik, and J. Zhou. 2014. Innovation and creativity in
organizations: A State-of-the-Science review, prospective commentary, and guiding
framework. Journal of Management 40: 1297-1333.

Axtell, C.M., D. Holman, K. Unsworth, T. Wall, P. Waterson, and E. Harrington. 2000.
Shopfloor innovation: Facilitating the suggestion and implementation of ideas.
Journal of Occupational and Organizational Psychology 73: 265-285.

Bakker, A., and E. Demerouti. 2007. The job demands-resources model: State of the
art. Journal of Managerial Psychology 22: 309-328.

Bakker, A.B., J.J Hakanen, E.Demerouti, and D. Xanthopoulou. 2007. Job resources
boost work engagement particularly when job demands are high. Journal of
Educational Psychology 99: 274-284.

Black, A.E., and E. Deci. 2000. The effects of instructors’ autonomy support and
students’ autonomous motivation on learning organic chemistry: A self-
determination theory perspective. Science Education 84: 740-756.

Boud, D. 1988. Developing student autonomy in learning (2nd ed). London: Taylor &
Francis.

Bowman, N.A. 2010. The development of psychological well-being among first-year
college students. Journal of College Student Development 51: 180-200.

Bowman, N.A. 2012. Promoting sustained engagement with diversity: The reciprocal
relationships between informal and formal college diversity experiences. The Review
of Higher Education 36: 1-24.

Breaugh, J.A. 1989. The work autonomy scales: Additional validity evidence. Human
Relations 42: 1033-1056.

Bunce, D., and M.A. West. 1994. Changing work environments: Innovative coping

responses to occupational stress. Work and Stress 8: 319-331.

19



Cohen, J., and P. Cohen. 1983. Applied multiple regression/correlation for the
behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum Associates.

Cotton, S.J., M. Dollard, and J. Jonge. 2002. Stress and student job design: Satisfaction,
well-being, and performance in university students. /nternational Journal of Stress
Management 9: 147-162.

Coull, J.T. 1998. Neural correlates of attention and arousal: Insights from
electrophysiology, functional neuroimaging and psychopharmacology. Progress in
Neurobiology 55: 343-361.

Crosling, G., N. Mahendhiran and, S. Vaithilingam. 2014. A creative learning
ecosystem, quality of education and innovative capacity: A perspective from higher
education. Studies in Higher Education ahead-of-print: 1-17. doi:
10.1080/03075079.2014.881342.

Dolan, P., and R. Metcalfe. 2012. The relationship between innovation and subjective
wellbeing. Research Policy 41:1489-1498.

Deci, E.L., and R. Ryan. 1985. Intrinsic motivation and self-determination in human
behaviour. New York: Plenum

Demerouti, E., A. Bakker, F. Nachreiner, and W. Schaufeli. 2001. The Job Demands-
Resources model of burnout. Journal of Applied Psychology 86: 499-512.

De Spiegelaere, S., G.Van Gyes, S. Vandekerckhove, and G. Hootegem. 2012. Job

design and innovative work behaviour: Enabling innovation through active or low-
strain jobs.

https://hiva.kuleuven.be/resources/pdf/anderepublicaties/HIVA WP2012 01.pdf.

De Jong, J.P.J. 2007. Individual innovation: The connection between leadership and

employees’ innovative work behavior. PhD dissertation, University of Amsterdam.

20


https://hiva.kuleuven.be/resources/pdf/anderepublicaties/HIVA_WP2012_01.pdf

De Jong, S., and O. Janssen. 2005. Innovative working behaviour and stress as a
response to role overload and role ambiguity. Gedrag en Organisatie 18: 66-82.
Endedijk, M., J. Vermunt, P. Mejer, and M. Brekelmans. 2014. Students' development
in self-regulated learning in postgraduate professional education: A longitudinal study.

Studies in Higher Education 39: 1116-1138.

Farr, J.L. 1990. Facilitating individual role innovation. In /nnovation and creativity at
work: Psychological and organizational strategies. eds. M.A. West and J.L. Farr.
207-230. Chichester: Wiley.

Fredholm, A., M. Savin-Baden, L. Henningsohn, and C. Silén. In press. Autonomy as
both challenge and development in clinical education. Learning, Culture and Social
Interaction. doi:10.1016/j.1cs1.2014.08.003.

Hassanbeigi, A., J. Askari, M. Nakhjavani, S. Shirkhoda, K. Barzegar, M.R. Mozayyan,
and H. Fallahzadeh. 2011. The relationship between study skills and academic
performance of university students. Procedia-Social and Behavioural Sciences 30:
1416-1424.

Hurt, H.T., K. Joseph, and C.D. Cook. 1977. Scales for the measurement of
innovativeness. Human Communication Research 4: 58-65.

Janssen, O. 2000. Job demands, perceptions of effort-reward fairness and innovative
behaviour. Journal of Occupational and Organizational Psychology 73: 287-302.
Karasek, R.A. 1979. Job demands, job decision latitude, and mental strain: Implications

for job redesign. Administrative Science Quarterly 24: 285-308.
Karasek, R.A., and T. Theorell. 1990. Healthy work: Stress, productivity and the

reconstruction of working life. New York: Basic Books.

21



Kember, D., and D.Y. Leung. 2006. Characterising a teaching and learning environment
conducive to making demands on students while not making their workload
excessive. Studies in Higher Education 31: 185-198.

Klein, D.C., H.F. O'Neil, and E.L. Baker. 1998. 4 cognitive demands analysis of
innovative technologies. National Center for Research on Evaluation, Standards, and
Student Testing (CRESST), Center for the Study of Evaluation (CSE), Graduate
School of Education and Information Studies, University of California, Los Angeles.

Langfred C.W., and N.A. Moye. 2004. Effects of task autonomy on performance: An
extended model considering motivational, informational, and structural mechanisms.
Journal of Applied Psychology 89: 934-945

Layer, J., W. Karwowski, and A. Furr. 2008. The effect of cognitive demands and
perceived quality of work life on human performance in manufacturing
environments. International Journal of Industrial Ergonomics 39: 413-421.

Lazarus, R.S., and S. Folkman. 1984. Stress appraisal and coping. New Y ork: Springer.

Liu, H.J. 2012. Understanding EFL undergraduate anxiety in relation to motivation,
autonomy, and language proficiency. Electronic Journal of Foreign Language
Teaching 9: 123-139.

Overall, N.C., K.L. Dean, and E.R. Peterson. 2011. Promoting doctoral students'
research self-efficacy: Combining academic guidance with autonomy support.
Higher Education Research and Development 30: 791-805.

Martin, P. 2003. Demandas y recursos del ambiente de trabajo: una extension del
modelo demandas-control. PhD dissertation, University of Valencia.

Martin, P., M. Salanova, and J.M. Peir6. 2007. Job demands, job resources and
individual innovation at work: Going beyond Karasek’s model? Psichothema 19:

621-626.

22



Maunder, R.E., M. Cunliffe, J. Galvin, S. Mjali, and J. Rogers. 2013. Listening to
student voices: Student researchers exploring undergraduate experiences of
university transition. Higher Education, 66: 139-152.

Mayer, R.E., and M.C. Wittrock. 1996. Problem-solving transfer. In Handbook of
educational psychology. ed. D.C. Berliner and R.C. Calfee. 47-62. New York:
Macmillan.

Mueller, S.I., and A.S. Thomas. 2010. Culture and entrepreneurial potential: A nine
country study of locus of control and innovativeness. Journal of Business Venturing
16: 51-75.

Mudhovozi, P. 2012. Social and academic adjustment of first-year university students.
Journal of Social Sciences 33: 251-259.

Munton, A.G., and M.A. West. 1995. Innovations and personal change: Patterns of
adjustment to relocation. Journal of Organizational Behaviour 16: 363-375.

Oldham, G.R. 2012. The design of jobs: A strategy for enhancing the positive outcomes
of individuals at work. In The Oxford handbook of positive organizational
scholarship. eds. K. S. Cameron and G. M. Spreitzer. 651-663. New York: Oxford
University Press.

Parker, S.K. 2014. Beyond Motivation: Job and work design for development, health,
ambidexterity, and more. Annual Review of Psychology 65: 661-691.

Petkar, H. 2011. Effects of working memory demand on performance and mental stress
during the stroop task. PhD dissertation, Concordia University.

Rodriguez, L., and F. Cano. 2007. The learning approaches and epistemological beliefs
of university students: A cross-sectional and longitudinal study. Studies in Higher

Education 32: 647-667.

23


http://spectrum.library.concordia.ca/view/creators/Petkar=3AHarshad=3A=3A.html

Salanova, M. 2005. Metodologia WONT para la evaluacion y prevencion de riesgos
psicosociales. Gestion Prdctica de Riesgos Laborales 14: 22-32.

Schaltegger, S., F. Liideke—Freund, and E.G. Hansen. 2012. Business cases for
sustainability: The role of business model innovation for corporate sustainability.
International Journal of Innovation and Sustainable Development 6: 95-119.

Schwarzer, R. 1998. Stress and coping from a social cognitive perspective. Annals of
the New York Academy of Sciences 851: 531-537.

Schweizer, K., and H. Moosbrugger. 2004. Attention and working memory as predictors
of intelligence. Intelligence 32: 329-347.

Shultz, K.S., M. Wang, E.M. Crimmins, and G.G. Fisher. 2010. Age differences in the
Demand—Control Model of work stress: An examination of data from 15 European
countries. Journal of Applied Gerontology 29: 21-47.

Steinmayr, R., M. Ziegler, and B. Triuble. 2010. Do intelligence and sustained attention
interact in predicting academic achievement? Learning and Individual Differences
20: 14-18.

Stewart, J., and J. Podbury. 2003. Geographical dislocation and adjustment in university
students: The impact of attachment, autonomy and coping behaviour on stress and
well-being. Proceedings of the 3rd Annual Australasian Psychology of Relationships
Conference. Melbourne: Australian Psychological Society.

Tuomi, J., A.M. Aimala, N. Plazar, A.1 Star¢i¢, and B. Zvanut. 2013. Students' well-
being in nursing undergraduate education. Nurse Education Today 33: 692-697.

Tze, V.M., R M. Klassen, and L.M. Daniels. 2014. Patterns of boredom and its
relationship with perceived autonomy support and engagement. Contemporary

Educational Psychology 39: 175-187.

24



Van de Ven, A.H., and D.L. Ferry. 1980. Measuring and assessing organizations. New
York: Wiley.

Van Maanen, J., and E.H. Schein. 1979. Towards a theory of organizational
socialization. In Research in Organizational Behaviour. ed. B.M. Staw, 1. 209- 264.
Greenwich, Conn.: JAI Press

Vansteenkiste, M., J. Simons, W. Lens, and K.A. Sheldon. 2004. Motivating learning,
performance and persistence: The synergistic effects of intrinsic goal contents and
autonomy supportive contexts. Journal of Personality and Social Psychology 87:
246-260.

West, M.A. 1987a. Role innovation in the world of work. British Journal of Social

Psychology 26: 305-315.

West, M.A. 1987b. A measure of role innovation in the world of work. British Journal
of Social Psychology 26: 83-85.

West. M.A. 1989. Innovation amongst Health Care Professionals. Social Behaviour 4:
173-184.

West, M.A. 2002. Sparkling fountains or stagnant ponds: An integrative model of
creativity and innovation implementation in work groups. Applied Psychology 51:
355-387.

West, M.A., and J.L. Farr. 1990. Innovation and creativity at work: Psychological and
Organizational Strategies. Chichester: Wiley.

Whitely, W. 1987. WOSY internal document.

Wrench, A., R. Garrett, and S. King. 2013. Guessing where the goal posts are:
Managing health and well-being during the transition to university studies. Journal of

Youth Studies 16: 730-746.

25



Zapf, D., C. Dormann, and M. Frese. 1996. Longitudinal studies in organizational stress
research: A review of a literature with reference to methodological issues. Journal of

Occupational Health Psychology 1: 145-169.

26



27



Table 2. T-test results of changes in studied variables from Time 1 to Time 2

VARIABLE Time N Mean SD T-test
T Df p

INNOVATION T1 78 2.64 77

T2 78 2.73 78 -.99 77 33
AUTONOMY T1 78 3.28 73

T2 78 3.38 74 -1.04 77 30
COGNITIVE DEMANDS T1 78 3.53 53

T2 78 3.39 65 2.11 77 .04%

*p<.05
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Table 3. Hierarchical regression analyses of undergraduates’ innovation behaviours at Time 1
on autonomy and demands and their interaction at Time 1

SOURCE B AR? (R2 Increment)
Step 1 A1
FINE ARTS DUMMY S1E*
PSYCHOLOGY DUMMY -.14
EDUCATION DUMMY .01
Step 2 13
COGNITIVE DEMANDS (TIME 1) -.10
AUTONOMY (TIME 1) 40%*
Step 3 .00
COGNITIVE DEMANDS x AUTONOMY -.07

(TIME 1)

Total R .24 (F = 3.82*%)
**p<0.01

[ are the standardized regression coefficients from the final stage of the regression analysis
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Table 4. Hierarchical regression analyses of undergraduates’ innovation behaviours at Time 2
on autonomy and demands and their interaction at Time 2, controlling for innovation behaviours
at Time 1

SOURCE B AR2 (R2 Increment)

Step 1 21
FINE ARTS DUMMY 80**
PSYCHOLOGY DUMMY =22
EDUCATION DUMMY 25

Step 2 .10
INNOVATION BEHAVIOURS (TIME1) 27F*

Step 3 25
COGNITIVE DEMANDS (TIME 2) 21%
AUTONOMY (TIME 2) 39

Step 4 .01
COGNITIVE DEMANDS x AUTONOMY -.10

(TIME 2)

Total R .56 (F = 12.8; p<0.01)
*p<0.05; **p<0.01

{3 are the standardized regression coefficients from the final stage of the regression analysis
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