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CHAPTER 1: INTRODUCTION

1.1 Defining the study

+Π� ςϑΚΥ� ΟΧΥςΓΤ∝Υ� ςϑΓΥΚΥ�� +� ΥςΩΦ[� ςϑΓ� ςΘΡΚΕ� ΘΗ� ΚΠςΓΤΦΚΥΕΚΡΝΚΠΧΤ[� ΕΘΝΝΧ∆ΘΤΧςΚΘΠΥ� ΚΠ�

professional development programs for educators. Interdisciplinary collaborations

have been used widely across disciplines as a platform for professionals to

interconnect and to solve societal problems. However, literature shows that such

collaboration is scarce between educators and other members of other disciplines.

As such, I find it necessary to explore this area by focusing first on understanding

ςϑΓ� ΓΦΩΕΧςΘΤΥ∝� ΡΓΤΕΓΡςΚΘΠΥ� ΘΠ� ςϑΚΥ� ς[ΡΓ� ΘΗ� ΕΘΝΝΧ∆ΘΤΧςΚΘΠ� ΚΠ� ςϑΓΚΤ� ΡΤΘΗΓΥΥΚonal

development (PD) programs. Therefore, my research questions were set at two

levels; (1) to exΡΝΘΤΓ�ΓΦΩΕΧςΘΤΥ∝�ΡΓΤΕΓΡςΚΘΠΥ�Χ∆ΘΩς�ΚΠςΓΤΦΚΥΕΚΡΝΚΠΧΤ[�ΕΘΝΝΧ∆ΘΤΧςΚΘΠ�ΚΠ�

PD programs and (2) to examine their perceptions about the factors that can make

interdisciplinary collaborations work in this setting. This study aims to examine the

findings from the perspective of curriculum development for educational PD.

To answer these research questions, Oulu EduLAB is identified and selected as a

research setting. Oulu EduLAB provides interdisciplinary collaborative environment

for educators and members of various disciplines to create prototypes that solve

educational problems. It also integrates the LAB studio model that supplies ample

opportunities for interdisciplinary collaborations to occur. This study is then

conducted during the cohort of Spring 2016 to collect the data needed to answer the

research questions.

This study draws on the social-constructivist view of learning, specifically, on the

Deweyan pragmatic theory of knowledge. Key concepts such as interdisciplinarity,

collaborations as democratic learning and PD programs are discussed in light of this

perspective. This study is also framed within the pragmatic research paradigm and

is designed based on the concurrent (triangulated) mixed-methods research. Then,

inferences are concurrently constructed from these two sets of data to investigate

the research questions. What follows the results is a discussion on how the findings

relate to the existing discussions in the literature about PD, as well as the practical
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and philosophical implications of interdisciplinary collaboration that while not

generalizable, they may well be transferrable to other similar PD programs.

1.2 Problem statement and justification of research

Despite the constant connectedness made possible by the digital age, we generally

tend to burrow into our discipline-specific niches, interacting with colleagues who

understand our world and who are dealing with similar issues (Riddle, 2011; Martin,

2008). Before long, we spend most of our working life with people who are like-

minded, those who reinforce our beliefs and those who uphold the same values °

we become the "full-fledged affiliates of the Birds of a Feather Syndrome" (Riddle,

2011)��6ϑΚΥ�∆ΓϑΧΞΚΘΤ�ΚΥ�ΕΧΝΝΓΦ�×ϑΘΟΘΡϑΚΝ[∝��ΨϑΚΕϑ�ΤΓΗΓΤΥ�ςΘ�ςϑΓ�ΡΤΓΗΓΤΓΠΕΓ�ΗΘΤ�ΡΓΘΡΝΓ�

who are alike, physically, culturally and through attitudinal characteristics

(Lazersfeld and Merton, 1954). Social theorists find that similar people tend to

gravitate together and that such similarities are generally good (Centola, González-

Avella, Eguíluz, and San Miguel, 2007; Marion and Gonzales, 2013).

This tendency is also reflected among people who work in educational settings. For

example, teacher collaboration is one of the most common ways to help teacher

solve educational problems - fellow teachers know a few tricks of the trade and they

share the same joy and pain in teaching. Studies have shown that in general, there

are many advantages of collaborations among teachers. For example, teacher

collaboration is reported to encourage the exchange of ideas and teaching

experiences, which helps teachers discuss teaching-related issues, get feedback

and develop new materials (Butler, Novak Lauscher, Jarvis-Selinger, and

Beckingham, 2004; Johnson, 2003; Meirink, Meijer and Verloop, 2007; Meirink,

Imants, Meijer and Verloop, 2010; OECD, 2014 and Schleicher, 2015). Most models

on collaboration are also closely connected to social-constructivism; based on the

beliefs that individuals learn more effectively from social interaction compared to

manipulation of objects (Noddings, 2007).

However, this type of collaboration, while it provides a platform for sharing multiple

perspectives from educators with different sets of knowledge, skills and experience,

it has been mostly monodisciplinary in nature. While monodisciplinary collaborative
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effort can be powerful, it can also present some limitations for its isolating character.

For example, Dewey points out the immediate danger of working in isolation ° the

members deprived themselves from "opportunities to inquire beyond its own

[collaboration] borders" (Noddings, 2007, p.37).

Dewey also suggests the collaboration organised around "whatever is relevant to

present needs" (as cited in Boydston, 2008, p. 168). However, our present needs

have changed significantly after the birth of internet. As stated by Derry, Schunn

and Gernsbacher (2010, p.274): "evolving technological advances created new

theoretical and applied challenges, which existing tools, methods, and frameworks

from the separate disciplines...were considered inadequate to deal with by

themselves". Globalization also has brought a myriad of pressing social issues that

summon people across disciplines "to converge on solutions that defy disciplinary

boundaries" (Mansilla, Dillon and Middlebrooks, 2004, p.1). Thus, in the 21st century

where technology has affected the way society works, educators must demonstrate

ςϑΓ�Χ∆ΚΝΚς[�ςΘ�ΓΟ∆ΤΧΕΓ�ςϑΓ�ΕΘΟΡΝΓΖΚς[�ΘΗ�ςΘΦΧ[∝Υ�ΨΘΤΝΦ�ΧΠΦ�ςΘ�ΡΤΘΞΚΦΓ�ΥΘΝΩςΚΘΠΥ�ςΘ�ΚςΥ�

demands. Therefore, educators need to start collaborating with people from other

disciplines to address educational problems and to develop professionally. Besides,

these educators are the ones to deal with students of the 21 st century who need to

be able to learn to collaborate effectively as they are constantly exposed to the

intense streaming of information from various channels (NZCER, 2015).

As interdisciplinary collaborations appear to have provided multidimensional

ΥΘΝΩςΚΘΠΥ� ΗΘΤ� ςΘΦΧ[∝Υ� ΕΘΟΡΝΓΖ� ΥΘΕΚΓςΧΝ� ΡΤΘ∆ΝΓΟΥ� (Klein, 1999; Amey and Brown,

2004; Korazim-.ĘΤ{Υ[�� /Κ∴ΤΧϑΚ�� −Χς∴�� −ΧΤΟΘΠ�� )ΧΤΕΚΧ�� ΧΠΦ� 5ΟΚςϑ�� ������ 2ΤΧςς��

2012), there is a need to explore whether interdisciplinary collaborations will be

ΓΣΩΧΝΝ[� ΩΥΓΗΩΝ� ΚΠ� ΓΦΩΕΧςΘΤΥ∝� 2&� ΡΤΘΙΤΧΟΥ�� 9ϑΚΝΓ� ΟΧΠ[� ΕΩΤΤΓΠς� ΓΦΩΕΧ tional

researchers study the pedagogical and content-related issues in PD programs for

education personnel, a gap can be identified in the research area on the types of

collaboration incorporated into these programs.

Nevertheless, despite the rising interests in interdisciplinary collaborations across

other disciplines, as I made an analysis in the literature, I found that interdisciplinary

collaborations between educators and professionals in other disciplines as a tool in



4

PD programs is not common. In fact, the closest topics on interdisciplinary

collaborations for educators are still within the same education umbrella °

collaborations among educators who are teaching different disciplines.

Therefore, it can be seen that there is a research gap that justifies the necessity for

a study on the topic of interdisciplinary collaborations in PD programs. While we

need to acknowledge that one study may not cover all the areas in utilizing

ΚΠςΓΤΦΚΥΕΚΡΝΚΠΧΤ[� ΕΘΝΝΧ∆ΘΤΧςΚΘΠ� ΧΥ� Χ� ςΘΘΝ� ΚΠ� ΓΦΩΕΧςΘΤΥ∝� 2&� ΡΤΘΙΤΧΟΥ�� Κς� ΚΥ worth

exploring both applied and conceptual use of this tool.

1.3 Research aims and research questions

The aim of this study is to provide textured, triangulated, and descriptive data from

educator-ΡΧΤςΚΕΚΡΧΠςΥ∝� ΡΓΤΕΓΡςΚΘΠΥ� Χ∆ΘΩς� ΚΠςΓΤΦΚΥΕΚΡΝΚΠΧΤ[� ΕΘΝΝΧ∆Θrations for the

improvements of the current practice in PD programs. Specifically, the objective of

this study is to answer these two research questions:

What are the ΓΦΩΕΧςΘΤΥ∝ perceptions about:

ω the use of interdisciplinary collaborations in professional development (PD)

programs for educators,

and

ω the factors that influence the effectiveness of this type of collaboration?

This PD program, Oulu EduLab, was conducted in the Oulu University of Applied

Sciences in Oulu, Finland for the duration of 5 months involving multiple disciplines

including education, business, programming, graphic design and healthcare.

1.4 Delimitations

Delimitations are the characteristics that are within the researcher's control that can

limit the parameters of the study (Simon, 2011). The delimitations are stated earlier

on in this section to inform the readers the area that will and will not be covered in

this study.
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Firstly, this study does not focus on the specific teaching approach nor the

effectiveness of the approaches used in implementing interdisciplinary collaboration

in Oulu EduLAB. Oulu EduLAB is selected only to serve as a data collection site as

it reflects a PD program for educators that integrates interdisciplinary collaboration

in its program. This can be both a strength and a limitation of this study. For instance,

the narrow focus of this study can provide very specific data for analysis, however,

it is also assumed that the program trainers promoted interdisciplinary collaborative

settings at all times during the duration of program. It is noted that it would be very

useful for future research to focus on the specific pedagogical approaches suited to

interdisciplinary settings in PD programs.

The study also does not intend to disprove conventional approaches, but to explore

the possibilities of using a tool to respond to the current demands in an educational

environment. In order to do this, a researcher must evaluate the strengths and

weaknesses of the new tool and provide constructive recommendations for

improvement. This is the main reason that the research questions are formulated to

reflect the Deweyan pragmatic perspective, "in order to discover the meaning of the

idea [we must] ask for its consequences" (Dewey, 1948, p. 132). Also, Creswell,

Clark, Gutmann and Hanson (2003) state that the 'what' of the research problem is

the central focus of the pragmatic researchers. Therefore, the study adheres to the

pragmatic paradigm and only focus on exploring interdisciplinary collaboration as

an alternative ΗΘΤ�ΓΦΩΕΧςΘΤΥ∝�ΕΘΝΝΧ∆ΘΤΧςΚΘΠΥ�
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The following conceptual framework for this study is created based on the guideline

written by Shields and Tajalli (2006):

Research Purpose: Descriptive, triangulated research

Research question(s): Questions of what

What are the educators' perceptions about the use
of interdisciplinary collaborations in PD programs
for educators and about the factors that influence
the effectiveness of this type of collaboration?

Worldview: Deweyan pragmatism

Methodology: Mixed-methods research

Research design: Concurrent mixed-methods design

Types of data: Online survey
Quantitative data: Likert-scale ratings
Qualitative data: Open-ended questions

Statistical technique(s): Concurrent Inferences

Quantitative data: Simple descriptive statistics
Qualitative data: Content analysis

Table 1 Conceptual Framework for the study of 'Exploring Educators' Perceptions on the use of Interdisciplinary
Collaborations in Professional Development (PD) Programs'

Stating the ontological, epistemological and axiological assumptions within the

pragmatic research paradigm also can set the parameters (Creswell, 2013; Mertens,

2010) that can help readers to understand the framework of this study.

1.5 Research ontological, epistemological, and axiological assumptions

Asking questions that require participants' perceptions will reveal the subjective

nature of knowledge in this study as each participant involved may embrace different

ideas about the same issue. According to O'Gorman and MacIntosh, (2015), a

subjective perspective views reality as one that consists of "perceptions and

interactions of living subjects" (p.29). Nonetheless, even if perceptions are

subjective, theories can still be deduced from the findings. While implementing

interdisciplinary collaboration in PD programs in and of itself does not provide a
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generalizable solution to all problems related to professional development, the

findings may provide some clues to what can happen if interdisciplinary

collaboration is implemented in other similar scenario. Therefore, asking practical

questions of 'what' is nevertheless important for these reasons.

In addition, as the study begins with the notion that interdisciplinary collaboration

may give beneficial impact on PD programs for educators, it can be seen that the

starting point of the research is already value-laden. Some methods would consider

this untrustworthy. However, according to O'Gorman and MacIntosh (2015), stating

the axiological assumptions is very important because the researcher needs to

justify how these assumptions are addressed in the study. Besides, it is considered

an ethical practice in pragmatic research to make values explicit because the

ultimate aim in pragmatic research is for the researcher to reevaluate their own

values and beliefs. According to Johnson and Christensen (2013), a pragmatic

researcher "takes an explicitly value-oriented approach to research" (p.489)

because "our thinking follows a dynamic homeostatic process of belief, doubt,

inquiry, modified belief, new doubt, new inquiry, in an infinite loop, where the person

or researcher (and research community) constantly tries to improve upon past

understandings in a way that fits and works in the world in which he or she operates.

The present is always a new starting point" (p.489). However, pragmatist

researchers also must be aware of these values and manage these values so that

it would not interfere with the findings. Therefore, I will justify the personal motivation

behind this study.

Prior to conducting this study, I was working in the in-service teacher education

sector for five years in Malaysia. I conducted PD programs that were prescribed by

the Ministry of Education of Malaysia, that in my personal opinion, were not

addressing what I thought was an obvious issue - our educational approach has

significantly shifted as we advance into the 21st century, so why do we keep doing

the same thing over and over again? Concerned by this situation, I become

interested in finding ways to improve PD programs so that these improvements can

cater to the way educators approach the 21st century students as described by

Coolahan (2002) earlier. At that point, my belief was that educators are agents of

change (still is); they are the catalyst for any change to occur in other systems in the
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society, e.g. economic and societal system. Therefore, to me, those who work in the

educational system should be active players, always on their feet, flexible enough

to be ready to cater for the needs of our ultimate 'client': the current and future

students.

As I stumbled across Janis' concept of homophily (1982, this concept will be

introduced in the next chapter), I began to notice the problematic nature of working

in isolation, especially among educators. This gave me the motivation to study the

interdisciplinary collaboration in PD programs for educators although the topic is

almost non-existent in most journals for in-service education. Although this study is

based in Finland, through the literature review I could see that similar situations to

the ones I experienced in Malaysia could be identified in educational PD programs

worldwide. Furthermore, the opportunity to explore more about this topic became

possible when I learned about Oulu EduLAB, which is also based in Finland. Prior

to this study, I did not know whether interdisciplinary collaborations will make similar

impact on PD programs for educators as well as it has been in healthcare PD

programs. Personally, I was hoping that interdisciplinary collaborations would be as

impactful when used in PD programs for educators. Nevertheless, I am also open

to any possible findings from the data collected. As Dewey would say it, pragmatists

focus on finding the best active direction towards growth, for self and the community.

1.6 Definition of Terms

In this section, the definitions for some of frequent terms are discussed to clarify

how the terms are referred to within the context of this study.

Educators / education personnel

It is necessary here to clarify exactly what is meant in this study by educators and

education personnel. According to the Cambridge Dictionaries Online (2016), an

educator is "a person whose work is teaching others, or one who is an authority on

methods or theories of teaching". One can also refer to OECD Glossary of Statistical

Terms (2003) to understand the classification of education personnel. According to
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this website, the classification of education personnel is made based on their

functions, which are:

ω Instructional personnel;

ω Professional support for students;

ω Management/Quality control/Administration; and

ω Maintenance and operations personnel.

In this study, the term educators and education personnel will be used

interchangeably where educators or education personnel refers to individuals who

study or have studied education as a discipline. These scholars are currently

engaged in education, whether as students of education or as practitioners at any

levels (primary, secondary, tertiary, vocational or continuing education). These

scholars may not be teachers, but they are certainly involved in the education field

through one of the four functions described above.

Professional development programs

A definition provided by the Glossary of Education Reform website outlines the

definition referenced in this study:

"In education, the term professional development may be used in reference to a

wide variety of specialized training, formal education, or advanced professional

learning intended to help administrators, teachers, and other educators improve

their professional knowledge, competence, skill, and effectiveness". (n.a., 2014).

Discipline

&ΚΥΕΚΡΝΚΠΓΥ� ΕΘΟΓΥ� ΗΤΘΟ� ςϑΓ� .ΧςΚΠ� ΨΘΤΦ�� ×ΦΚΥΕΚΡΝΚΠΧ∝� ΨϑΚΕϑ� ΟΓΧΠΥ� ΚΠΥςΤΩctions

(Cambridge Dictionaries Online, 2016). Specifically, discipline as a body of

knowledge is defined "as an organized perspective on phenomena that is sustained

by academic training or the disciplining of mind. Like the related notions of cultivation

and culture, an academic discipline requires regulatory practices, and a rhetoric of

competence, if a specific mentality is to be sustained over time among a community

of scholars" (Turner and Rojek, 2001, p.5).
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Interdisciplinary Collaboration

Interdisciplinary collaboration is a term frequently used in the literature, but to date

there is no consensus about a standard definition of this term. Further discussion

about the definition of this term will be discussed in the next chapter. However, as

mentioned eaΤΝΚΓΤ��×ΦΚΥΕΚΡΝΚΠΓΥ∝�ΧΤΓ�ΝΘΘΜΓΦ�Χς�ςϑΤΘΩΙϑ�Χ�∆ΚΙΙΓΤ�ΝΓΠΥ��9Γ�ΨΚΝΝ�ΠΘς�ΗΘΕΩΥ�

on interdisciplinary collaborations among teachers from different subjects.
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CHAPTER 2: THEORETICAL BACKGROUND

+Π�ςϑΚΥ�ΕϑΧΡςΓΤ��,ΘϑΠ�&ΓΨΓ[∝Υ�ΡϑΚΝΘΥΘΡϑ[�ΘΗ�ΜΠΘΨΝΓΦΙΓ�ΧΠΦ�ςϑΓ�ΤΓΝΧςΚΘΠΥϑΚΡ�∆ΓςΨΓΓΠ�

Deweyan pragmatic perspective and interdisciplinary collaborations are presented.

Then, the main concepts in this study are discussed to provide an understanding of

the theoretical background of the study.

2.1 John Dewey and pragmatic thinking

John Dewey was born in 1859, the same year Charles Darwin published his classic,

'Origin of Species'. On the 50th anniversary of the Origin of Species, Dewey

published 'The influence of Darwinism on Philosophy' (Noddings, 2007). In this

essay, he challenged the traditional philosophical leanings that view reality as single

and absolute (Dewey, 1910). He claimed that in order to derive philosophical

meanings about knowledge and truth, one must consider "the natural 'unit' for

analysis a large, inclusive structure" (Godfrey-Smith, 2002, p3). This essay was not

the first time he clarified his naturalist view on education; as many of his essays

echo similar perspective - he believed in the nature of humans as social beings and

our relationship to the world through our experience. This idea shares the pragmatic

common vision of knowledge, 1) human as 'active' agent and 2) the use of

knowledge to change society or environment (Rosenthal, 2013). While Dewey is not

the first philosopher to be classified as a pragmatist, he differs from Charles Peirce's

pragmatism of meaning and William James' pragmatism of truth due  to  his

naturalistic approach in pragmatism (Noddings, 2007).

2.1.1 Theory of knowledge within Deweyan pragmatism

In order to explain Dewey's theory of knowledge in simple language, Noddings

(2007) compares it to human 'life' for easy understanding, as Dewey's language is

commonly considered 'opaque' (Noddings, 2007, Godfrey-Smith, 2002, Breault and

Breault, 2013). As can be seen in Dewey's essay:

"No one who has realized the full force of the facts of the connection of knowing with

the nervous system, and of the nervous system with the readjusting of activity
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continuously to meet new conditions, will doubt that knowing has something to do

with reorganizing activity instead of being isolated from all activity, complete on its

own account" (Dewey, 2008a, p.347).

Nevertheless, a few things can be deduced from this excerpt ° according to Dewey,

knowledge is inter-connected, purposive and collective. Most importantly,

knowledge is continuously 'readjusted' to 'meet new conditions'. As noted by

Rosenthal (2013), "the ultimate 'goal' [of knowledge acquisition] is growth or

development, not final completion" (p.502). When asked to describe what he meant

by 'growth', Dewey replied that growth is an end by itself, as growth tends towards

more growth:

"Growth, or growing as developing, not only physically but intellectually and morally,

is one exemplification of the principle of continuity. The objection made is that

growth might take many different directions: a man, for example, who starts out on

a career of burglary may grow in that direction, and by practice may grow into a

highly expert burglar. Hence it is argued that "growth" is not enough; we must also

specify the direction in which growth takes place, the end towards which it tends."

(Dewey, 1986, p.13)

Many philosophers found difficulties in Dewey's conception of growth (Noddings,

2007). Suffice to say, through Deweyan pragmatic lens, the concept of growth is not

just to accumulate knowledge, but one must advance towards improving oneself, of

community, and the relationship between two (Breault and Breault, 2013).

Now that the meaning of growth is defined, Dewey also made clear the role of

human experience in acquiring knowledge. According to him, experience is "in

harmony with principles of growth" (1986, p.10), where "personal experience may

mean more multiplied and more intimate contacts between the mature and the

immature than ever existed in the traditional school, and consequently more, rather

than less, guidance by others" (1986, p.7). However, he also cleared up the

confusion over the use of the word 'experience': "experience and education cannot

be directly equated to each other" (p.8).
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Several things about Dewey's philosophy can be established within this discussion.

Firstly, Dewey metaphorically viewed human beings as a part of nature. Similar to

nature, Dewey's idea about the virtue of being human is for one to grow; and as one

grows, one amasses experience from having contacts with others. Secondly, these

experiences can only be educative and meaningful if they are directed towards more

growth for self and the community. In a world where everything simultaneously

grows, new conditions are constantly made. This is because the nature is highly

interconnected and dependent. Therefore, ΗΤΘΟ�&ΓΨΓ[∝Υ�ΡΓΤΥΡΓΕςΚΞΓ��Κς�ΕΧΠ�∆Γ�ΥΓΓΠ�

that individuals and the community are essentially dynamic and inseparable.

Furthermore, he accentuated the role of interaction and the exchange of knowledge

between the more 'mature' and the less to actively change the society and the

environment around us. This conveys the importance of collaborations and social

interactions in cultivating intelligent inquiries as well as the value of individual

democracy in learning.

As a naturalistic pragmatist, &ΓΨΓ[∝Υ evolutionary philosophy has been "revered,

castigated, admired and ridiculed" (Noddings, 2007, p.24), but the interest is quite

keen recently. His concept of growth and experience becomes more pertinent in the

current educational situations because it reflects the complexity of the 21st century

world.

2.1.2 Deweyan pragmatism and current educational issues

5ϑΘΤςΝ[�ΧΗςΓΤ�ςϑΓ�(ΚΤΥς�9ΘΤΝΦ�9ΧΤ��&ΓΨΓ[�ΡΩ∆ΝΚΥϑΓΦ�Χ�
4ΓΕΘΠΥςΤΩΕςΚΘΠ�ΚΠ�2ϑΚΝΘΥΘΡϑ[∝��

which introduced his idea about how people view life and how to move on in thinking.

Dewey added a lengthy introduction to the same text 25 years later with a tone of

urgency, in which he implored thinkers to "deal competently with the serious issues

of the day" (Dewey, 1948, p.iv). Having survived both wars, Dewey felt that there

was a gap between theories and the reality of the world:

"The very things that made the great systems objects of esteem and admiration in

their own socio-cultural contexts are in large measure the very grounds that deprive

them of 'actuality' in a world..." (1948, p.viii),
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"Earlier modern philosophy (even though unconsciously to itself) had the problem

of reconciling the traditional theory of the rational and ideal basis, stuff and end of

the universe with the new interest in individual mind and the new confidence in its

capacities. It was in a dilemma." (1948, p.50),

Thus, he proposed that:

"Philosophy ought in the future to be connected with the crises and tensions in the

conduct of human affairs" (1948, p.xi)

Despite the fact that Dewey wrote this essay almost a hundred years ago, it could

be said that Dewey's thoughts are still relevant to the current educational issues.

Specifically, education systems are rather slow in keeping up with societal change

(Coolahan, 2002, Schleicher, 2015). In the excerpt below, Coolahan (2002) made a

clear point to look at how education is provided in the society and the pivotal role

the teachers carry in the center of this societal change:

"An education system needs to serve the needs of society and when that society is

undergoing profound and accelerating change, then particular pressures emerge to

improve the alignment between the education system and these changing societal

needs. The teaching profession is a key mediating agency for society as it

endeavors to cope with social change and upheaval.  But the teaching profession

must be trained and equipped so that it will have the capacity to cope with the many

changes and challenges which lie ahead.  If it is to retain the confidence of society,

the teaching profession must adapt a great deal so that it can act in a constructive

manner within a fast-changing society" (p. 9).

Nowadays, with so much advancement in technology, the needs of students are

changing (Coolahan, 2002; Prensky, 2012). The skills required for the current

century have changed significantly with the advent of internet, search engines and

social media. This highly connected environment requires its citizens to have "the

ability to make local-to-global connections, recognize differing perspectives, think

critically and creatively to solve global challenges, and collaborate respectfully in

different types of social forums" (Carneiro, 2007, p.21). Consequently, this requires

some realignments on how teachers teach as it has a strong impact on students'
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learning (Timperley, 2008). Not only teachers, education personnel who are

involved in curriculum planning, creating textbooks, university professors and

researchers are compelled to make sense of the interconnected interactions

between what happens in school and in the 'real' world (Pharo et al., 2012).

Thus, collaborations among these interconnecting agents are necessary to

acknowledge and feed the demands of the real world. Furthermore, collaboration as

a way of learning connects to Dewey's philosophy on the interconnecting roles of

individuals in the society and knowledge constructions through collective effort. In

addition, collaborations also provide opportunities for individuals to apply theoretical

knowledge into practice. This aligns with Dewey's appeal for applicable knowledge,

rather than focusing on the more passive "techniques that are used only to develop

and refine still more purely formal skills" (1948, p.vi).

2.1.3 Deweyan pragmatism and interdisciplinary collaborations

Although the necessity for collaboration in education has been discussed widely

Butler et al., 2004; Johnson, 2003; Meirink et al., 2007; Meirink et al., 2010; OECD,

2014 and Schleicher, 2015), it is worthwhile to inquire the specific type of

collaboration used in PD programs for educators. Inquiring about this issue aligns

with Dewey's philosophy that knowledge is structured by purposive activity. By

consciously deciding the purposive activity (interdisciplinary collaboration) in a PD

program, one can learn more about the topic. In addition, the call for collaborations

across the disciplines is not a current issue. A century ago, Dewey reflected on the

state of the modern world in the post-war period and ascertained the need for

interdisciplinary collaborations:

"Instead of a closed universe, science now presents us with one infinite in space

and time, having no limits here or there, at this end, so to speak, or at that, and as

infinitely complex in internal structure as it is infinite in extent. Hence it is also an

open world, an infinitely variegated one, a world which in the old sense can hardly

be called a universe at all; so multiplex and far-reaching that it cannot be summed

up and grasped in any one formula. And change rather than fixity is now a measure

of 'reality' or energy of being; change is omnipresent" (1948, p.61)
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Nevertheless, Dewey was not the first one to emphasize collaborations across the

disciplines. In the 1920s to the 1940s, interdisciplinary collaborations were

unavoidable as the main purpose for such collaborations was to rebuild the nation

through technological, political and intellectual advances (Klein, 1990).

Furthermore, apart from necessity, Dewey also highlighted the importance of

working in different interest groups as each group has its own strengths. Through

his naturalistic approach, he explained why collaboration across disciplines is

integral to self- and community-growth:

"No sensible person tries to do everything. He has certain main interests and leading

aims by which he makes his behavior coherent and effective. To have an aim is to

limit, select, concentrate, group. Thus a basis is furnished for selecting and

organizing things according as their ways of acting are related to carrying forward

pursuit. Cherry trees will be differently grouped by woodworkers, orchardists, artists,

scientists and merry-makers. To the execution of different purposes different ways

of acting and reacting on the part of trees are important. Each classification may be

equally sound when the difference of ends is borne in mind" (1948, p.153)

As discussed before, collaborations among educators are very common and

efficient in addressing the current educational issues. However, as Dewey

mentioned above, people from different disciplines (woodworkers, orchardists,

artists, scientists and merry-makers) view things differently and that each view is

equally important. Therefore, it is important to analyze if educational issues will be

addressed differently if interdisciplinary collaborations are utilized in PD programs.

Currently, interdisciplinary collaborations between educators and members of

different disciplines for the same purpose are not common (Mullin, 2008). In the

limited time allotted for PD (MaKinster and Trautmann, 2013), educators tend to

work collaboratively only with people from the same field to solve educational

problems since effective interdisciplinary collaborations usually take longer to

complete (Amey and Brown, 2004). Research shows that among others, there are

limitations in research budget, manpower and connections among the

multidisciplinary fields (Samraj and Swales, 2000; Collin, 2009). Besides, there are
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no established and approved criteria and procedures to evaluate interdisciplinary

research (Pohl et al., 2010).

2.2 Key concepts

All the key concepts relevant to this study are discussed in this section. In the first

section, the concept of interdisciplinary collaboration is investigated thoroughly as

this is the core concept in this study. The discrepancies in the use of the terms:

multi-, inter-, and transdisciplinarity are addressed before discussing a suitable

working definition of interdisciplinary collaboration for this study. Next, the impacts

of interdisciplinary collaboration are discussed and some of the issues (old and

current) are explored to understand the complexity of interdisciplinary

collaborations, as well as the challenges to make interdisciplinary collaborations

work. As the study is conducted in Finland, a brief overview is written to describe

the context of professional development (PD) programs for educators in Finland.

Finally, Oulu EduLAB, as the data collection site, is introduced in the last section to

understand how this PD program provides opportunities for interdisciplinary

collaborations by exploring its framework and approach.

2.2.1 Multidisciplinarity, interdisciplinarity and transdisciplinarity

The term interdisciplinary, albeit being used extensively, remains ambiguous across

the literature. In the past 20 years, the definition of interdisciplinarity has been

discussed by researchers in many fields, yet it is often confused with the other forms

of collaboration. For instance, interdisciplinary perspective has been

interchangeably referred to as multidisciplinary or transdisciplinary perspectives

(Tress et al., 2005; Repko, 2011; Chou and Wong, 2015). It is possible that these

concepts were not the main focus of those studies, thus, limited attention were given

in defining them. Although it might not fundamentally affect the reliability nor the

validity of their studies, the leniency in providing definitions may influence clarity in

current and future research.

However, from a scan of definitions, a pattern emerges from the many separate

discussions on these three perspectives. This pattern can provide sufficient
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information to reach a consensus on what is multi-, inter- and transdisciplinarity.

According to Klein (1990), the main characteristic of multidisciplinarity is that it is

essentially additive, rather than integrative. She notes that the collaborators (i.e.

practitioners, researchers) function as "disciplinarians with different perspectives"

(p.56). She also points out that although the collaboration may be mutual, it is not

interactive as there is no exchange of expertise, in which the participants "neither

changed nor enriched" (p.56). For instance, Mallon and Burnton (2005) describe a

multidisciplinary team as those who work independently on a project but focusing

on different aspects or stages. They work in parallel or in sequence (Slatin, 2004)

but stay within their disciplinary framework.

On the other hand, interdisciplinary collaboration is characterized as having

members from different disciplines working together on the same project; analyzing,

synthesizing and harmonizing links between them into a coordinated and coherent

whole (Mallon and Burnton, 2005; Canadian Institutes of Health Research, 2005).

The nature of the work in this type of collaboration is described as ''to either unify

two or more disciplines or to create a new 'interdisciplinary' (hybrid) discipline at the

interface of the mother disciplines'' (Schummer, 2004, p.11).

While transdisciplinarity is very similar to interdisciplinarity, transdisciplinary

practitioners are "generally interested in generating knowledge that has both

academic and practical implications" and it is slightly different from interdisciplinarity

because "interdisciplinarians often do the same [generating knowledge in both

academic and practical implications], but do not insist on this to the same degree"

(Szostak, 2015). The characteristics of these concepts are summarized in the table

below by Rosenfield (1992):

Multidisciplinary:
Teams work in parallel
or sequentially from their
specific disciplinary
base to address a
common problem

Interdisciplinary:
Teams work jointly but
still from a discipline-
specific base to
address a common
problem

Transdisciplinary:
Teams work using a shared
conceptual framework, drawing
together discipline-specific
theories, concepts, and
approaches to address a
common problem. Focus on
both practical and academic
implications.
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2.2.2 Definition of Interdisciplinarity

On top of the interchangeable references made in the use of inter-, multi- and

transdisciplinarity, there are some confusions that arise within the concept of

interdisciplinarity. For instance, the definition of interdisciplinarity by OECD (1972)

provides an insight on how big the scope is on the issue of interdisciplinarity:

"An adjective describing the interaction among two or more different disciplines. This

interaction may range from simple communication of ideas to the mutual integration

of organizing concepts, methodology, procedures, epistemology, terminology, data,

and organization of research and education in a fairly large field. An interdisciplinary

group consists of persons trained in different fields of knowledge (disciplines) with

different concepts, methods, and data in terms organized into a common effort on a

common problem with continuous intercommunication among the participants from

the different disciplines" (OECD 1972: 25-26).

While it is encouragingly flexible, this definition also proves subversive to the

concept itself. For instance, the term interdisciplinarity has been used liberally in the

ΝΚςΓΤΧςΩΤΓ��∃ΧΤΜΘΞΚ��������#∆ΘΓΝΓΝΧ�Γς�ΧΝ�����7; Amey and Brown, 2004) and it can

be difficult to criticize without understanding the paradigm in which it is being applied

to. However, while definitions of interdisciplinarity differs from one researcher to

another, several characteristics are fundamental in the concept of interdisciplinarity.

For example, Lattuca (2002) states that interdisciplinarity ranges "from simple

communication of ideas to mutual integration of organizing concepts, methodology,

procedures, epistemology, terminology, data and organization of research and

education in fairly large field" (p.25).

Amey and Brown (2004), however, argue that 'simple communication of ideas'

should not be considered as 'interdisciplinary' as it lacks the integrating aspect

necessary in an interdisciplinary collaboration. Besides, one can argue that 'simple

communication of ideas' also connotes the absence of intellectual exchanges that

are important in seeking the unity between disciplines as well as to morph

disciplinary perspectives into new knowledge. Moreover, this definition does not

stress on the existence of different disciplines, making it possible for people to argue
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that based on this definition, the collaboration among people with distinct individual

personalities are considered as 'interdisciplinary'.

Given the wide application of interdisciplinarity, Salter and Hearn (1996) have made

a differentiation within the definition of interdisciplinary, into two themes:

'instrumental' and 'conceptual'. These themes help researchers to identify the

paradigm of their work. Instrumental interdisciplinary, which is also known as applied

research or problem-based research, refers to studies that administer the integration

of disciplinary frameworks into "temporary synthesis based on a specific problem"

(Salter and Hearn, 1996, p.29). This type of work usually has no disciplinary home,

no epistemology or method although it may create new knowledge from this type of

collaboration. It is also known as interdisciplinary problem-focused research (IDR),

which responds to problems and social needs (Klein, 1990). One of the most famous

and important works of instrumental interdisciplinary is the Apollo Space project, in

which experts from different fields harnessed their expertise and worked together to

solve problems in this space project. There was no particular approach or methods

applied in the collaboration as the main concern was to provide the best solutions

for the problems related to the project.

On the other hand, conceptual interdisciplinary focuses on the epistemological

issues of interdisiplinarity. According to Salter and Hearn (1996), conceptual

interdisciplinary seeks unity of knowledge from different disciplines to create a

permanent and as a basis of a new branch of knowledge. Ultimately, both

instrumental and conceptual interdisciplinary effort aim to achieve integration of

knowledge.

In addition to these two themes of interdisciplinarity, the definition of

interdisciplinarity has also been characterized through its process, as highlighted by

Brewer (1999), in which he states, "problems designate theory and methods, not

the reverse, in sharp contrast to discipline-based and curiosity-driven inquiry"

(p.328). In addition, Klein (1990) describes interdisciplinarity as "a juxtaposition of

disciplines that are integrative, interactive and cumulative" (p.56) which is "neither a

subject matter nor a body of content. It is a process for achieving an integrative
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synthesis, a process that usually begins with a problem, question, topic, or issue"

(p.188).

Definitions of interdisciplinarity have also been characterized through the nature of

its collaborative work. For example, Aboelela et al. (2007) describes interdisciplinary

collaborations as:

"Any study or group of studies undertaken by scholars from two or more distinct

scientific disciplines. The research is based upon a conceptual model that links or

integrates theoretical frameworks from those disciplines, uses study design and

methodology that is not limited to any one field, and requires the use of perspectives

and skills of the involved disciplines throughout multiple phases of the research

process" (p.341).

This definition sits perfectly with the aims of this study; therefore, it is adopted as a

standard working definition when referring to interdisciplinary collaboration.

2.2.3 The impacts of interdisciplinary collaborations

Despite the many definitions of interdisciplinarity, a broad consensus can be

observed on the positive impacts from interdisciplinary work, even for different

reasons. The most common aim for interdisciplinary collaborations is to respond to

problems (Repko, 2011, Klein, 1990, Amey and Brown, 2004). As stated by Klein

(1990), interdisciplinary work is needed due to "the inexorable logic that the real

problems of society do not come in discipline-shaped blocks" (p.35). The idea of

unified science and integration of knowledge through interdisciplinary collaborations

seems to be the only efficient way to address the multidimensional problems that

we face daily in today's high-connected world. For instance, it is almost impossible

now to discuss about healthcare without involving technology, or to discuss

technology without an understanding of human psychology and sociology.

Many studies have also shown the importance of working in teams rather than in

isolation (Niederhelm, 2001; Whyte and Bessant, 2007; Fleischmann and Daniel,

2010). Working in interdisciplinary teams allows individuals from different disciplines
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to acquire and appreciate each other's perspective in seeking for new and

integrative solutions �∃ΧΤΜΘΞΚ���������∃ΓΥΚΦΓΥ�� Κς�ϑΓΝΡΥ�ςϑΓ�ΕΘΝΝΧ∆ΘΤΧςΘΤΥ� ςΘ�ΨΘΤΜ�

together and learn to develop effective communication skills through negotiation of

their disciplinary knowledge (Rojas-Drummonda and Mercer, 2003). Furthermore,

interdisciplinary collaboration is also relevant to Schön's concepts of reflection-on-

action and reflection-in-action (Heikkinen and Stevenson, 2015) and may develop

reflective habits in their professional practice.

Nevertheless, there are issues that make interdisciplinary collaborations to be

challenging to implement. For instance, according to Brewer (1999, p.331):

"Problem-oriented and interdisciplinary efforts are more difficult to generate or

sustain. In these efforts specialized views, theories, and tools have to be integrated

to achieve a broader understanding and to improve performance. As innovation is

illusive as it is essential, one must seize it wherever and whenever it appears". This

can be quite challenging ° in terms of logistics, it can take time for different

organizations to agree on suitable time, locations and the types of expertise needed

to collaborate spontaneously (wherever and whenever it appears).

The statement above also highlights an important implication: interdisciplinary

collaborations require structural support from organizing institutions in order for it to

take place efficiently. In order to achieve this, PD providers need to evolve and adapt

(Brewer,1999) and if they do not, new institutional structures should be established

to provide these views, theories, tools and skills to individuals. This also means, the

traditional role of hierarchy, standardization and routinization can be a challenge,

since interdisciplinary collaborations require higher autonomy and a decentralized

system (Thomson, Perry and Miller, 2007).

2.2.4 Brief history of interdisciplinarity

While it is essential to focus on the current concept of interdisciplinary, it is also

necessary to comprehend the history of interdisciplinarity and the basic ideas that

have shaped and continue to shape interdisciplinarity to this day. Klein (1990), in

her seminal book, 'Interdisciplinarity: History, Theory, and Practice' has written

extensively on the history of disciplines and interdisciplinary.  As most discussions
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about the history of interdisciplinarity in the literature would trace back to Klein, this

review will be heavily based on Klein's work.

While many argue that the concept of interdisciplinarity is a modern phenomenon

starting of the 20th century (Hearn, 2003; Aram, 2004; Turner and Rojek, 2001), the

core concept of interdisciplinarity has been discussed by Plato, Aristotle and Kant,

just to name a few of much earlier scholars (Klein, 1990). Plato believed in the ideas

of unified science through philosophy, whereby one would be able to integrate and

synthesize knowledge, as philosophy is timeless and independent of other forms of

knowledge (Klein, 1990).

However, during the Roman era, there were concerns whether one discipline was a

sufficient form of advanced curriculum (Klein, 1990; Hearn, 2003). The divisions of

the 'Trivium' (grammar, logic and rhetoric) and 'Quadrivium' (music, geometry,

arithmetic and astronomy) became a norm in modern university, where the idea was

not that students should learn everything and ignored specialization, but rather,

learn specialization through an integration of general studies - also known as 'little

cities' (Klein, 1999).

During the Middle Ages period, the term disciplines was introduced in Paris, Bologna

and Solerna to respond to the pressures of ecclesiastical and economic needs

(Klein, 1990; Hearn, 2003). This has developed external factors as the main focus

of gaining knowledge as compared to before. As such, the philosophers - Bacon,

Descartes, Kant and Hegel - expressed their concerns about the fragmentation of

knowledge during the Renaissance Era, as they felt that the concept of universal

thinking has dimmed tremendously (Klein, 1999).

During the war and post-war period in the 1940s, universal thinking and integration

made a comeback to the educational scene even with issues such as structural, the

politics of the fields, and the debate on whether these fields could be integrated and

made universal (Chettiparamb, 2007). During this era, discussions about the

definitions of this type of collaboration were not important then, as the ultimate aim

was for rapidly reconstructing damaged cities, rather than lingering on the

theoretical arguments (Klein, 1990).
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However, in 1970s, known as the 'Watershed Era', interdisciplinary way of thinking

was strong in higher educational institutions - research and interdisciplinary

collaborations received support and huge funding (Klein, 1990). It was also at this

time that the British Group for Research and Innovation in Higher Education made

a clear distinction between 'integration' and 'correlation' - through metaphors (Klein,

1990; Chettiparamb, 2007). This group likened 'integration' to bridge-building where

the disciplines are complete throughout the collaboration. This is now known as

multidisciplinary. 'Correlation', on the other hand, refers to a union that restructure

parts of the disciplines, or also known as interdisciplinary. They also noted the third

form of collaboration, which was the integration of concepts that transcend the

disciplines, known as transdisciplinary (Klein, 1990)

2.3 Homophily and interdisciplinary collaborations

As has been discussed briefly in the previous sections, PD programs for educators

tend to be monodisciplinary in practice, and although this kind of collaboration is

fairly efficient in addressing educational issues, there are also limitations that can

restrict the potential for fresher solutions. To understand the limitations of

monodisciplinary collaborations, we need to reflect on the psychological perspective

of monodisciplinary collaboration in general and relate it back to our understanding

about monodisciplinary collaborations for educational purposes.

In 1982, Janis introduced the concept of groupthink or homophily, referring to the

condition in which people who collaborate within homophilic groups spend their time

reinforcing each other rather than struggling with challenges. Janis concluded that

mainly people who are alike have little that is new to communicate with each other

- which means, it allows room for inefficiency. He illustrated eight characteristics of

groupthink which could be contradictory to the success of a collaboration:
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Table 2 Eight characteristics of 'groupthink' as described by Janis (1982)

Despite the fact that Janis based his studies on war and political decision-making

groups, groupthink has been a recurring topic across a variety of disciplines,

including psychology, business, political science and communication (Esser, 1998).

Although all these characteristics laid out by Janis may not be gravely detrimental

to teacher collaboration as compared to, for instance, groups that are making

political strategies, homophily or groupthink still presents some limitations to

educators. According to Newman and Dale (2005), "...networks composed of

"bridging" links to a diverse web of resources strengthen a community's ability to

adapt to change, but networks composed only of local "bonding" links which

compose constraining social norms and foster group homophily can reduce

resilience" (p.1).

Going back to the discussion on teacher collaboration, Janis' homophilic

characteristics raise a few issues with monodisciplinary collaborations. Firstly,

collaborating exclusively with other educators may affect the resiliency of the group.
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For instance, Martin (2008), an educator involved in such collaboration, has written

in her blog, where she contemplated the group's ability to adapt to changes:

"My interest in homophily developed as part of my consideration of why edubloggers

and bloggers involved in workplace learning were not having more dialogue on 21st

century literacy skills. I realize now that what I was observing was that the bonding

behaviors for both groups have been very strong, creating internal cohesion, and a

great sense of community. However there have been fewer bridging behaviors

connecting the two communities, effectively cutting each group off from learning

more from the other. This, in turn, may seriously impact both groups' abilities to

adapt to the changes they are currently experiencing."

While professionals from healthcare, business and architecture (just to name a few)

have been collaborating interdisciplinarily to maximise their capability to solve

problems (Heikkinen and Stevenson, 2015), PD providers have yet to incorporate

interdisciplinary collaboration to the same degree within PD programs for education

personnel. This may limit the extent of diversity within a group. Newman and Dale

(2005) state that "Bridging social capital allows actors to access outside information

and overcome social norms with support from outside the local network, in addition

to increasing access to diverse forms of other capital" (p.2).

One may argue that interdisciplinary collaborations have been incorporated in the

education field through team-teaching, for instance, a team-teaching of English

teacher and Science teacher. However, this is not the focus of this study, since it is

considered that teachers are still from the same discipline. This study only focuses

on a wider scope of collaborations among 'bigger' disciplines rather than among the

branching of disciplines within education.

2.4 Professional development for educators in Finland

Finland has become highly visible at the international level as a result of successfully

maintaining top rankings in OECD PISA surveys across different subjects since the

year 2000. One of the key factors to its success is its decentralisation policy in

education that was introduced in the late 1980s. The local municipality and

educational institutions are given the responsibility to manage their own pedagogy,
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curriculum and institution management based on the guidelines laid out by the

National Board of Education. This led to larger opportunities for development in

teacher education, both in pre- and in-service teacher education.

In the 1990s, universities in Finland were given extensive autonomy to establish

priorities in the teacher education programs (Jakku-Sihvonen and Rusanen, 1999).

Numerous concepts were introduced in the preservice education such as teacher

reflection, collaboration and inquiry-orientation that helped culminate effective

teaching practices in Finnish schools. This has proven to be a successful effort as

Finland now enjoys international acknowledgement for having one of the best

education systems and the best student outcomes among 65 countries surveyed

under the OECD PISA tests.

Simultaneously, universities and educational institutes in Finland also provide in-

service teacher education. As part of the decentralisation policy, the responsibility

for in-service training was relegated from the government to teachers' employees,

i.e. schools, universities, institutes. Although continuous professional development

is made mandatory for teachers, no specific decisions are made at the national level

(Eurydice Network, 2013). Nevertheless, the employers are required to spend at

least one percent from their salary expenditure to provide or to decide on

professional development for teachers while the teachers are required to participate

in these courses (Mikkola, 2002).

However, as a result of decentralisation, in-service trainings are not standardised

throughout the country and possess some issues (Jakku-Sihvonen and Rusanen,

1999). On one hand, this policy allows teachers' professional development to be

localised and context-based. As teachers are agents of change in the society, they

do not and should not work in a vacuum (Carr and Hartnett, 1996). On the other

hand, in-service training in Finland has been claimed to be 'not systematic'

(Kansanen, 2003) and has been criticized for being 'desultory, haphazard, lacking

in continuity, and too theoretical, distant from teachers' concerns, needs, and

classrooms' (Lauriala, 1998). Due to financial constraints, local authorities arrange

training in small budgets which may compromise the quality and the effectiveness

of these training (Hämäläinen and Hämäläinen, 2011).  Besides, the number of
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teachers that are allowed to engage in PD is rather limited although teachers are

enthusiastic to participate in such courses (Hämäläinen and Hämäläinen, 2011).

As an effort to rectify these issues, a fixed-term national OSAAVA program was

established in 2010 to support education providers in training their educational staff

"to improve opportunities for education personnel for consistent competence

development" (Hämäläinen and Hämäläinen, 2011). This program concentrates on

'developing individuals, working communities and exchanging good practices '

(Eurydice Network, 2013). It also focuses on providing equal opportunities for

professional development among educational staff, training leaders and developing

mentoring skills (Hämäläinen and Hämäläinen, 2011). So far, 8 to 10 million euros

has been spent annually on OSAAVA program and 10 to 12 million euros on in-

service training in general (Eurydice Network, 2013).

2.5 Oulu EduLAB, Oulu University of Applied Sciences

In this study, the concept of interdisciplinary collaboration is confined within the

instrumental interdisciplinary paradigm. Since the instrumental paradigm revolves

around practice, it is critical to select a research setting that suits the research

problems. This study was conducted in EduLAB Oulu which is a permanent training

program at the Oulu University of Applied Sciences. This full-time, 20 ECTS

program brings together participants from different disciplines in a short-term

interdisciplinary setting where the main goal is to provide solutions to educational

problems and needs. The nature of the work in EduLAB is industry-based thus the

interdisciplinary concept is purely applied and has strong entrepreneurial values.

Furthermore, EduLAB provides opportunity for interdisciplinary groups 'to develop

prototypes of educational technology solutions and tools in a rapid concept-design

process.' (OAMK, 2015). The EduLAB Spring 2016 cohort focused on creating

product prototypes in interdisciplinary teams on various educational educational

themes/challenges, as stated in its website:

"While in Oulu EduLAB we most often focus on software-based innovations, we

support the development of teams creating a wide range of products for all levels of

education including:
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ω Educational games / serious games

ω Learning management systems (LMS)

ω E-books

ω Apps for education

ω Products that combine hardware and software such as Internet of Things

(IOT) and sensor innovations." (OAMK, 2015)

While the participants consist of students from different disciplines and

backgrounds, they work together in Oulu EduLAB to create prototypes to solve

educational challenges given to them. The current cohort included 60 participants

(49 full-time, and 11 part-time) with skills and knowledge in graphic design,

programming, sound design, game design, production, script-writing, sales and

marketing, and education. The participants consisted of students from the Oulu

University of Applied Sciences degree programs, international exchange students,

unemployed professionals receiving retraining, and Master's degree students from

University of Oulu educational programs. Oulu EduLAB is offered in English and

was made up of individuals from 28 different countries and numerous disciplines.

LAB Studio Model

Oulu EduLab was selected as a context of this research particularly because it

employs the LAB studio model, which utilizes an interdisciplinary collaboration

concept in its structure as a professional development program. The LAB model

was established in 2012 at the Oulu University of Applied Sciences (OUAS) in

Finland as an innovative training approach that brought together training and work-

place experience (Heikkinen, 2014). Since its inception, the LAB studio model has

expanded within the university, focusing on training in additional industries such as

health, education and the environment beyond its original focus on the global

gaming industry (Heikkinen, 2014).

The pedagogical core of the LAB studio model consists of project-based learning,

problem-based learning as well as collaborative learning (Heikkinen, 2014). The

main objective of this model is "to practice professional skills in small groups where

one's professional skills are challenged by others - both peers and mentors. In this
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way, studios parallel the need for collaboration and creativity existing in work-place

environments in the creative disciplines" (Heikkinen and Stevenson, 2015, p.3).

Hence, it can be seen that Oulu EduLAB assumes a more practical approach to

professional education that focuses on real world problems. Furthermore, LAB

studio also encourages participants "to reconstruct their theories of action making

and form action strategies explicitly" (Heikkinen and Stevenson, 2015, p.3).

In order for this model to work, the LAB studio model assembles itself with

individuals who have "common interest in a particular industry" (Heikkinen and

Stevenson, 2015, p.7). The teaching personnel consists of a LAB master, LAB

coaches and industry professionals who work as an interdisciplinary team as well

(Heikkinen, 2014). The LAB master acts as a leader and a coach in the LAB studio

while LAB coaches provide support in the development of project tasks and goals.

As Oulu EduLAB navigates its model through real world problems, interdisciplinary

collaborations provide an excellent platform for participants to respond to complex

societal challenges while enhancing their skills and knowledge in conceptualize

solutions for these problems.

Below is the summary of the parameters in the LAB studio model according to the

categories developed by Bull, Whittle, & Cruickshank (2013):

Categories LAB studio model parameters
Physical environment ω Open, company like environment

ω Reconfigurable furniture and spaces
ω Students control aesthetic factors and
ω Shared, individual, social and private spaces
ω Located in city center

Facilitation of studio ω Studio belongs to the students
ω The students create the rules, staff
ω create the safety rules
ω 24/7 access
ω Food and drink allowed with kitchen facilities
ω High availability of staff
ω Small project team size

Modes of education ω Learning-by-doing
ω Peer-learning, learning community
ω Coaching and mentoring
ω Impromptu teaching
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Awareness ω Prototypes and visuals
ω Showing progress and history
ω Prototypes lying around
ω Common events for progress

Critique ω Formal and informal
ω Direct and constructive feedback
ω Culture of excellence
ω Industry feedback
ω Peer feedback
ω Development discussions
ω Funnel method

Culture ω Common values: care and trust
ω Commonly created work ethic
ω Treated as an own company
ω Permission to fail
ω 'Bazaar' of activities
ω Tolerance of ideas

Individual's
characteristics

ω Respect for the individual needs to work

Collaboration ω Team work, leadership
ω Supported by open access premises
ω and social media
ω Entrepreneurial thinking
ω Interdisciplinary, multi-generational

Digital technology ω Essential for LAB-studio
ω Enhances social interaction
ω Invites all to collaborate

Table  1 Parameters of LAB Studio Model (Heikkinen and Stevenson, 2015)

Reflecting on &ΓΨΓ[∝Υ�ΡϑΚΝΘΥΘΡϑ[�ΘΗ�ΜΠΘΨΝΓΦΙΓ��Κς�ΕΧΠ�∆Γ�ΥΧΚΦ�ςϑΧς�ςϑΓ�.#∃�ΥςΩΦΚΘ�

model utilized by Oulu EduLAB reflects the pragmatic approach to acquiring

knowledge. The participants are encouraged to grow individually as well as to

contribute to the society by developing prototypes that can solve educational issues.

Besides, the collaborative nature in Oulu EduLAB provide meaningful experiences

ΗΘΤ� ςϑΓ� ΡΧΤςΚΕΚΡΧΠςΥ� ΧΥ� Κς� ΞΧΝΩΓΥ� &ΓΨΓ[∝Υ� ΕΘΠΕΓΡςΚΘΠ� ΘΗ� ΦΓΟΘΕΤΧΕ[� ΚΠ� ΝΓΧΤΠΚΠΙ�

through its values and through the facilitation of the studio that respects individual

differences. Furthermore, Oulu EduLAB develop the participants' skills in

accordance with the 21st century skills, where they need to be adaptable,

collaborative, creative and innovative, besides being able to view their home-
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discipline in regards to other disciplines. Oulu EduLAB also aligns with Dewey's

process of inquiry; where the process of building the prototypes is experimental and

practical or pragmatic, which reestablished the fluidity of human activity. Thus, these

are the reasons why EduLAB is chosen for as a site for data collection of this

research.
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CHAPTER 3: METHODOLOGY

This chapter begins with a theoretical discussion of the pragmatic paradigm and its

design within the educational research context. Then, the methodology of this study

is presented by focusing on the procedural issues as well as the steps taken to

conduct the study. A focus is also given to the sampling issues. In addition, the

research steps taken and the rationales behind it are discussed to provide an

understanding of the context of the study. Furthermore, the kind of information

collected in the data collection process is presented. This section also includes an

overview of how the data were analyzed. Finally, key ethical considerations are

discussed.

3.1 Pragmatism as a Research Paradigm

In the process of systematic inquiry, researchers usually situate their research within

the four major worldviews: postpositivist, constructivist, transformative, or pragmatic

(Creswell, 2013; Mertens, 2010). These philosophical frameworks provide a link to

the methodological choices in finding answers to the research questions.

Nevertheless, there are arguments that negate the need for such philosophical

paradigms, as mentioned by Patton (2002), "one can learn to be a good interviewer

or observer, and learn to make sense of the resulting data, without first engaging in

deep epistemological reflection and philosophical study. Such reflection and study

can be so inclined, but it is not a prerequisite for fieldwork." (p.69). However, I felt

favourably disposed to Merten's view on this issue, "It is true that many researchers

proceed without an understanding of their paradigm or its associated philosophical

assumptions. However, working without an awareness of our underlying

philosophical assumptions does not mean that we do not have such assumptions,

only that we are conducting research that rests on unexamined and unrecognized

assumptions." (2010, p.7).

As I tried to recognize these assumptions and my position as a researcher, I

explored those philosophical paradigms that best match the aims of this research.

As mentioned in Chapter 1, this study employed the research design that adheres

to the pragmatic paradigm. I am convinced that the pragmatic paradigm allowed me
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as a researcher to make strategic but malleable decisions in finding the answers to

my research questions.

The decision to proceed with this research design method was made based on a

few reasons. Firstly, despite the abundance of research designs in the quantitative

and qualitative methodologies, the ultimate aim for this research is to be able to

answer the research questions that were set at the beginning of the study. Secondly,

mixed methods research (MMR) design does not confine itself within the

dichotomous arguments about 'the right way' to conduct a research. As stated by

Tashakkori and Teddlie (2003), "QUAL[itative] research questions are exploratory

while QUAN[titative] research questions are confirmatory" (p.33), which evidently

limiting because, "What happens when you want to do both? A major advantage of

mixed methods research is that it enables the researcher to simultaneously answer

confirmatory and exploratory questions, and therefore verify and generate theory in

the same study" (p.15).

Pragmatic Concurrent Mixed-Methods design, a typology in MMR

Pragmatism, as the name suggests, is practical and logical, and unconcerned with

the paradigm wars between the quantitative and qualitative methodologies in the

educational research (Maxcy, 2003). Instead, it rejects the idea of a single

methodology in research and supports the 'dictatorship of the research question' as

long as it provides positive consequences within the researcher's value system

(Tashakkori and Teddlie, 2003). Thus, pragmatism becomes the foundation for

MMR as it justified the use of multiple methods (even philosophical paradigms) at

any stage of the research. In the pragmatic research, there are several typologies

that have been prescribed for researchers. However, one would wonder, if

pragmatism is genuinely practical and logical, why is there a need to prescribe the

typologies of mixed methods designs? According to Greene, Caracelli and Graham

(1989, as cited in Tashakkori and Teddlie, 2003), typologies of MMR are necessary;

among others, to provide a structure and to establish a commonality in the field,

besides that these typologies help researchers to plan their MMR studies.

Nevertheless, compared to quantitative and qualitative methodologies, typologies in

MMR designs are unlikely to be exhaustive as, one, MMR is still in an early stage in
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the research field and two, the model can be distinguished at multistage hence it

would continue to evolve infinitely. In the MMR area, there are several conventional

typologies that are used by MMR researchers to help standardize the field. Among

major typologies of MMR designs are Morse and Morgan Typologies, Greene and

Carcelli Typologies, Creswell Typologies, and Tashakkori and Teddlie Typologies

(Tashakkori and Teddlie, 2003). For the sake of staying within the main narrative of

this study, only Tashakkori and Teddlie Typologies will be discussed.

Tashakkori and Teddlie (2003) have identified about 40 different MMR designs in

the literature and found the need to create a consistent typology. They presented

an overall typology that consists of two major designs, which are:

ω Multiple Method Designs

ω Mixed Method Designs

In the Multiple Method Designs, a study can have multiple research methods within

one worldview. For example, a qualitative study may have multiple qualitative

methods (i.e. qualitative observations and interviews). On the other hand, Mixed

Method Designs refer to study designs that utilize both quantitative and qualitative

research methods. In the Mixed Method Designs, there are two types of research

where the first one uses mixed methods design in the method stage while the latter

is when mixed methods occur in all stages of a study:

ω Mixed method research

ω Mixed model research

Within these two types of research, there are three different designs: concurrent,

sequential and conversion. The following diagram arranges this typology in a visual

form:
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Figure 1 Mixed-methods Reseach Typologies by Tashakkori and Teddlie (2003)

For this study, I adopted the pragmatic concurrent triangulation design (as

highlighted above in red) because the design allows parallel collection of

quantitative and qualitative data within one survey. According to Tashakkori and

Teddlie, the research question is "simultaneously addressed by collecting and

analyzing both quantitative and qualitative data, and then one type of inference is

made of the basis of both data sources" (2003, p.686).
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As can be seen in the diagram above, in a concurrent triangulation design, two types

of data are collected at the same time. Similarly, in this study, a questionnaire was

employed in order to address the research questions. In this questionnaire, two

types of data were gathered. Data collection 1 consisted of a quantitative

questionnaire where participants rated their preferences using a Likert scale while

data collection 2 consisted of open-ended questions.

As mentioned in Chapter 1, the purpose of this study is to provide textured,

triangulated, and descriptive data that can be transferred into similar studies. This

research design not only provided strengths to the study, but was also feasible and

practical. This was an important decision because in a practical world, a researcher

will not only be limited by resources but also need to achieve the balance between

these limited resources with the coverage of the topic (Kemper, Stringfield and

Teddlie, 2003). Besides, through this design, any inherent weaknesses from one

method would be compensated with the strengths from the other method (Cresswell,

Clark, Gutmann, Hanson, 2003), which allows a researcher to "confirm, cross-

validate, or corroborate findings within a single study" (Greene et. al, 1989 as cited

Purpose / Question

Data Collection 1

Data Analysis 1

Inference

Data Collection 2

Data Analysis 2

Figure 2 Concurrent Triangulation Design (Tashakkori and Teddlie, 2003) that allows inferences to be made
from both types of data simultaneously
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in Tashakkori and Teddlie, 2003). It is also the most familiar design to the mixed-

methods researchers because it has a reputation to produce validated and

substantiated findings (Cresswell et al, 2003) which could be acquired in a much

shorter period of time.

3.2 Research Materials

In this section, I will describe the following four aspects to give a clearer context of

the study.

ω Sampling issues

ω Research participants

ω Research instruments

ω Information collected

3.2.1 Sampling issues

Data can be collected through a variety of tools. For this study, several

considerations were taken into account in framing the samples. First, as the nature

of this study is multifaceted, the sample should be able to provide sufficient data in

explaining the phenomenon. Kemper et al. (2003) specifically reminds researchers

to ensure "the sample should at least allow the possibility of drawing clear inferences

ΗΤΘΟ�ςϑΓ�ΦΧςΧ♠=ΧΠΦ?�ΧΝΝΘΨ�ΗΘΤ�ΕΤΓΦΚ∆ΝΓ�ΓΖΡΝΧΠΧςΚΘΠΥ" (p.276). Therefore, attempting

to sample the population based on quantitative or qualitative methods alone proved

to be insufficient for this study. As such, I applied the mixed methods sampling

strategies through the use of multilevel mixed methods sampling technique.
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Figure 3 Sampling Technique used in this study

My research questions required the data to be collected from Oulu EduLAB

participants, only from those who were educators. One might ask, why the criterion

sampling was not used at the beginning of the study. In order to answer this

question, I need to explain the background of Oulu EduLAB participants. The

participants came from different backgrounds; they have different levels of

education; some were full-time students while some were already working in

different professions. Prior to participating in Oulu EduLAB, they were required to

inform their educational background. However, during the study, I found out that

some of them did not attend teaching institutions but they become educators later

on in life. For example, one of the respondents majored in healthcare and nursing

but now works as an educator in the nursing area. Thus, this respondent was

considered as an educator based on the definition of terms that have been stated in

Chapter 1.

In the demographic section of the survey, the respondents were also required to

mention what discipline they represented in Oulu EduLAB and this respondent

answered 'Education'. As this information was only known after the participants

answered the survey, I deemed it as inappropriate to set the criterion before the

survey was provided to the participants as this would unnecessarily narrowed down

the sample size. Thus, I had to make a decision in such a way that it gave equal

opportunity to all Oulu EduLAB participants to respond to the survey (probability

sampling) before filtering these responses by applying a criterion. In this study, the

1st
level

� Probability sampling
�All EduLAB participants were given equal opportunity to answer
the questionnaire

2nd
level

� Criterion sampling
�The demographic section of the responses questionnaire was
examined. A criterion for the sampling was put in effect and the
samples were reframed
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criterion was set to accept responses from those who represented education as a

discipline in Oulu EduLAB.

Diagram 1 Visualization of sampling technique in this study

3.2.2 Research participants

The research questions required a study of educators' perceptions about

interdisciplinary collaboration that they experienced in EduLAB. Therefore, the study

focused only on EduLAB participants who identified themselves as educators. In the

previous section we have discussed the sampling issue for this study, hence we

could see why the participants were selected for the study. In addition, the definition

of 'educators' can be located at the Definition of Terms section in Chapter 1.

The population of this study consisted of 60 EduLAB participants and 24

respondents answered the survey. After the criterion sampling was applied, data

from 17 respondents were identified as 'educators' and were analysed for this study.

3.2.3 Research instruments

For the concurrent triangulation design, it is necessary for both quantitative and

qualitative data to be collected at the same time. Therefore, a survey was used in

this study to collect data for its applicability in describing the participants'

perceptions. According to Creswell (2013), a questionnaire can be used "to describe

the attitudes, opinions, behaviors, or characteristics of the population" (p. 376).
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ĞĚƵĐĂƚŽƌƐ
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Pedagogical Setting: Interdisciplinary collaboration
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Besides, we want to learn about educators' perceptions on interdisciplinary

collaboration and "less on relating variables or predicting outcomes, as is the focus

in correlational research" (Cresswell, 2012, p.376).

The survey contained 11 main questions. Two questions used drop-down lists (age,

gender), five questions were open-ended and three questions used Likert-scales:

1. Strongly disagree, Disagree, Neutral, Agree, Strongly agree

2. Not important all, Not so important, Neutral, Somewhat, Important, Very

important)

3. Not skillful at all, Somewhat skillful, Adequately skillful, Efficient / Very skillful

An instruction was provided at the beginning of the survey to ensure that

respondents were aware about the survey:

Hi! I am Noor Azmira Amran, a student in the Master in Education and Globalisation from the
University of Oulu, Finland. I am doing a research focusing on the interdisciplinary collaborations.

The purpose of this survey is to understand your perceptions about the use of interdisciplinary
collaborations in professional development course (EduLAB) and the factors that influence the
effectiveness of this type of collaboration.

All EduLab participants are invited to take part in this research because your experience can
contribute to the understanding of interdisciplinary collaborations that are taking place in EduLab
program.

This survey will take about 10-20 minutes to complete.

The information that we collect from this research project will be kept private. Thank you so much
for participating in this survey.

Diagram 2 Instruction for the survey

An online software, Webropol, was utilised to carry out the survey. This software

was chosen due to its versatility and that it was accessible for this study through the

University of Applied Sciences account.

3.2.4 Information collected

The research tool adapted for the survey was taken from the Collaborative

Assessment Tool (CAT) devised by Marek, Brock and Savla (2015). CAT was

devised based on previous models used to measure the readiness of participants

towards interdisciplinary collaboration. The first model was created by Mattesich and
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Monsey in 1992 before it was revised in 2001 by Mattesich, Murray-Close and

Monsey. Essentially, the only difference among these models is the 'measurement

factors' while there is no significant difference in the collection method. The

difference in the 'measurement factors' between these two models can be seen in

the following diagram:

Figure 4 Differences in 'Measurement Factors' between Mattesich et al. (2001) and Marek et al. (2015)

For this study, 5 'measurement factors' that were related to EduLAB were included

in the survey: Communication, Members and characteristics, Resources, Process

of collaboration, and Context. Although CAT was devised to measure the

effectiveness of the collaborative effort rather than to identify collaboration factors,

these measurement factors were referred to for the most part in devising items in

the survey based on these reasons:

ω The tool is devised based on the findings of various previous studies on

collaborative work. For each measurement factor listed in this tool, at least 5

previous studies were referred to, to ensure the robustness of each

measurement factor. Therefore, as a researcher, it was a sensible move to

use an existing tool rather than inventing a tool which may not be as robust

as CAT

ω The assessment tool provides enough content that can be used to measure

participants' 'perceptions'

ω As discussed by the designers of CAT, there is a "lack of validated tools,

undefined or immeasurable community outcomes, the dynamic nature of

coalitions, and the length of time typical for interventions to effect community
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increasingly intricate political and organizational structures that pose

challenges for evaluation design" (2015, p.68).

ω CAT tool was also designed to be adaptable to fit the need of similar studies

(Marek et. al, 2015).

In the survey, three types of data were collected: demographic data, quantitative

data using Likert scale and qualitative open-ended questions. The survey was built

in four sections:

1. Demographic data

2. History of collaborations

3. Perceptions about interdisciplinary collaboration

4. Factors that contribute to the effectiveness of interdisciplinary collaboration

Section 1: Demographic data

This section was aimed to pool participants' demographic data so that the criterion

sampling can be applied during the data analysis stage. The followings are the

information collected in this survey:

ω Age

ω Gender

ω Highest education completed

ω Discipline represented in Oulu EduLAB

ω Status (employed or studying)

In total, there were 17 participants that responded to this survey, where 6 were male

respondents and 11 were female respondents for this study. On average, the

respondents were 28.47 years old. 3 students had acquired a Master's degree while

14 had completed a Bachelor's degree. Ten educators were students while 2 were

employed for salary and 1 was self-employed. Four others were out of work prior to

participating in Oulu EduLAB.

Section 2: History of collaborations

This section was created to gather participant's history with collaboration in general.

The purpose of collecting this data was to allow us to better comprehend their

attitude towards collaboration. Kegler, Rigler, and Honeycutt (2010) discuss how the
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history of collaboration among its members, and/or their organizations, can

influence its current processes and structure. Other studies also report that prior

successes with collaboration can influence future success (Benjamin, 1996; Bogat

and Jackson, 1997; Bruneel, D'Este, and Salter, 2010). Therefore, these

respondents' experience in collaborative work could be used to infer their attitude

towards collaborations. A Likert-scale was used for participants to rate how they felt

towards collaboration in general. Each item used in this scale were adapted from

CAT. Some examples of the items can be seen below, but for a complete list of the

items, please refer to Appendix 1.

Section 3: Perceptions about interdisciplinary collaboration

This section provides the necessary information to answer the research questions.

In this section, a few questions were provided which required participants to respond

in both quantitative and qualitative data. In order to investigate the question of

'perception', the questionnaire items were adapted to include multidimensional

angles. According to Mertens (2010), it is important for researchers to clearly specify

the attitude object rather than asking a general 'what do you think about issue X?'.

There are a few considerations that she suggested, among others, by asking

different components of attitudes: affective, cognitive and action (Mertens, 2010)

and to measure the strength of these attitudes using a rating scale. Thus, for this

section, the following questions were asked:

Question Measurement

4. How do you perceive your own skills while working

in an interdisciplinary collaborative team?

15 items questionnaire,

Likert-scale rating

5. How has interdisciplinary collaboration affected you

AND your professional development?

Open-ended question



45

6.

a) How important is interdisciplinary collaborations in

professional development?

b) Why? (Give reasons for your answer to the

question above)

1 item, Likert-scale

rating

Open-ended question

8. Tell us your idea what are some of the differences

between working in a monodisciplinary and in an

interdisciplinary collaboration.

Open-ended question

The items were arranged to help identify whether or not educators see the values

from participating in interdisciplinary collaboration in a teacher PD and to investigate

their perceptions on the strengths and weaknesses of this type of collaboration.

Section 4: Factors that contribute to the effectiveness of interdisciplinary

collaboration

This section was included to identify the factors that affected the efficacy of

interdisciplinary collaboration in EduLAB based on the participants' experience. The

items in this section were also adapted from CAT. For question 9, there were 26

items that measured different 'measurement factors' as discussed earlier.

ω Communication

ω Members and characteristics

ω Resources

ω Process of collaboration

ω Context

9. What makes interdisciplinary collaboration work? 26 items questionnaire,

Likert-scale rating

10. Besides the factors mentioned in the above table,

what are some of the things that make

interdisciplinary collaboration work?

Open-ended question
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11. Please write any additional comments you have

about the interdisciplinary collaboration you have

been engaged in while working in the EduLAB

program.

Open-ended question,

non-compulsory

question

These factors were considered since they are considered to be fundamental for the

success of any collaborations (Marek et. al, 2015). As these factors were already

suggested and studied by previous studies by Marek et. al (2015) and Mattesich,

Murray-Close and Monsey (2001), there was no need for an open-ended question

that requires participants to list down factors that they think were fundamental to the

success of interdisciplinary collaboration in EduLAB. Through question 9, we could

measure the strengths of their perceptions towards these factors. Besides, question

10 was included as a reinforcement to question 9 as it provided an opportunity for

participants to include their thoughts about other factors that they deemed

necessary in making interdisciplinary collaboration to work.

3.3 Procedures

Below are the steps that summarize the process of conducting this research:

1. CAT was identified, studied and adapted to comply to this study. The

questionnaire was sent to two independent researchers for feedback. The

questionnaire was re-worked on and improvements were made based on

the feedback.

2. The population was briefed about this study. They were reminded that this

study was voluntary and would not affect their participation in Oulu EduLAB.

3. Consent forms were sent to the population.

4. The questionnaire was distributed through the web application, Webropol to

participants' emails. A reminder was made on the third day after the

questionnaire was distributed to those who have not responded to the

survey. Another reminder was sent to those who have not responded to the

questionnaire with the closing date.

5. The survey was deactivated and results were collected for analysis.
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3.4 Ethical considerations

A few steps were taken to ensure that the study was ethical and reliable. These

steps were:

1. Provided the whole population with a consent form. Each EduLAB participant

had to sign the consent forms before the survey was distributed to their

emails. All participants agreed to the study although the whole population

was not included in the study. Refer to Appendix 2 to view the consent form.

2. The items in the questionnaire were carefully worded to reduce the possibility

of leading to bias. In order to verify these items, the survey was sent to two

independent researchers who have years of experience in conducting

survey-based research. These researchers then provided some feedback

with suggestions to improve the wording of the items, structure of the

questionnaire, the validity of these items / questions and the written

instructions.

3. The questionnaire was provided to the participants after the second gate of

EduLAB to ensure that the participants were not overwhelmed with tasks.

This was necessary as the data collected would reflect their opinions and

experience, thus, if they did not take the time to answer the survey, it would

affect the essence of this study.

3.5 Data analysis

This section will describe the steps taken to analyse the data. Prior to analyzing the

data, these considerations were deliberated on to ensure that the analysis was done

to maximize the data collected:

Firstly, as discussed before, the purpose of this mixed-method study is for

triangulation, which seeks 'convergence and corroboration of results from different

methods studying the same phenomenon' (Greene et al, 1989). Therefore, parallel

mixed-methods analysis model (as prescribed by Tashakkori and Teddlie, 2003)

was used to analyze the data as our data consisted of a mixture of open and close-

ended items. Thus, the data were analyzed in an integrated manner and would be

consolidated in a wider analysis report.
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Secondly, this study focuses on perceptions, which means it required the

exploratory technique in analyzing the data. Tashakkori and Teddlie (2003) provides

some suggestions to analyze data using this technique, and I have selected the

following techniques to analyze the data collected for this study:

ω Quantitative data: Descriptive statistics

ω Qualitative data: Thematic analysis

Descriptive statistics is a technique where the researcher describes, show and

summarize data in a meaningful way which highlights the patterns that can be found

from the data (Mertens, 2010). It uses basic statistics and graphs to measure the

central tendency, spread and deviation in data through the use of mean (average),

standard deviation, quartiles (in this study we used Skewness and Kurtosis to

measure the patterns in the quartile).

On the other hand, thematic analysis of the qualitative data helps to discover

patterns by developing themes that emerged from the findings. These themes are

sorted into categories before it is reviewed and analyzed.



49

CHAPTER 4: RESULTS

The results of this study will be described in this section. As discussed in the

previous chapter, descriptive statistics and content analysis were used to analyze

the data. The results will be presented according to three major themes: (1) history

of collaboration, (2) perceptions about interdisciplinary collaborations in PD

programs for educators and (3) the factors that contribute to the success of such

collaboration. At the end of this chapter, a summary of the findings is written to give

a general overview of the results. The results section contained actual responses

from the participants, therefore any misspellings and grammatical mistakes would

not be fixed in presenting them.

Once the link to the survey had been deactivated, the responses were collated and

separated according to disciplines. Out of 24 responses, 17 reported to be

educators or representing education as a discipline. These respondents were

selected for the analysis since the research questions only target educators'

responses. The results outlined below based on the answers given by these

respondents.

4.1 History of collaboration

The puΤΡΘΥΓ�ΘΗ�ΕΘΝΝΓΕςΚΠΙ�ΦΧςΧ�ΘΠ�ΡΧΤςΚΕΚΡΧΠςΥ∝�ϑΚΥςΘΤ[�ΘΗ�ΕΘΝΝΧ∆ΘΤΧςΚΘΠ�ΨΧΥ to allow

us to better comprehend their attitude towards collaboration. Below are the results

of participants' history of collaboration. The participants were required to tick the

most appropriate answer according to this scale: 1 = Strongly disagree, 2 =

Disagree, 3= Neutral, 4 = Agree, 5 = Strongly agree.

Overall, it can be said that most participants have a neutral to positive working

experience in collaborative groups before. Diagram 7 displays participants' history

with collaborations. '1' in this bar represents 'strongly disagree' while '5' is 'strongly

agree'. On average, all the items received 3,47 with the skewness of -0,3692. It

seems that the participants agreed that working with other people required patience,

with a strong 4,76 average. The participants also agreed that based on their

experience working in collaborative effort, the personality of the team member
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played an important factor in the success of the collaboration. They also generally

had a positive attitude towards working with other people as reported in Figure 5,

with an average of 4,24. It is also interesting to note that participants reported that

they were mostly aware of their roles and were cognizant of the situation during the

collaborative discussion. In addition, the participants were somewhat neutral in the

preferences of gender within their collaborative effort as shown in Fig. 5 with 3,71

average.

If we cross-examine results in bar chart below with the items' skewness in Table 3,

the strength of the opinions among the majority of the participants can be identified.

A high negative skewness value shows that a majority of participants rated high

value in the Likert-scale (rating of 4 or 5) and a high positive value shows that a

majority of the participants rated low value. For example, there was a significant

skewness of -1,43 for item that stated 'I like working with other people'. Thus, we

can see that a majority of the participants leaned towards agreeing to this statement.

This is further supported by the significantly high kurtosis value of 4,03. A high

positive kurtosis value shows low distributions and concentrated towards the mean.

Besides this, there were no other values that can be considered significant.

Therefore, it can be summarized that in general the participants had positive

experience in a collaborative group before participating in EduLAB. Since previous

studies state that prior successes with collaboration can influence future success

(Benjamin, 1996; Bogat and Jackson, 1997; Bruneel, et al., 2010), therefore it could

be concluded that the respondents' previous positive experience in collaborations

were as a result of successful collaboration, and thus, potentially may contribute to

a successful collaboration in Oulu EduLAB.
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Figure 5 Average of 'History of Collaboration'

Table 3 Average, skewness, standard deviation and kurtosis of 'History of Collaboration'
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4.2 Perceptions about interdisciplinary collaboration

Below are the results of participants' perceptions about interdisciplinary

collaboration. The participants were required to tick the most appropriate answer

according to this scale: 1 = Not important at all, 2 = Not so important, 3= Neutral, 4

= Somewhat important, 5 = Very important.

Figure 6 How important is interdisciplinary collaborations in professional development?

As can be seen from the pie chart above, in general, the sample population believed

that interdisciplinary collaboration is important for professional development. Twelve

participants or 70% of the sample population reported 'very important' and 3

participants reported 'somewhat important'. While 1 person rated 'neutral' to this

statement, 1 other person considered that it was not important at all for professional

development.

When asked for the reasons of their opinions to this question, the results could be

divided into 4 main themes:

Theme Subthemes Keywords
Current needs in
the workplace

- 'we need to..., current,
modern, nowadays'

It improves one's
own skill

- 'yourself, one's, my skills'

Because people
are different

To get different views 'views, mindset, opinions'
To benefit from others 'other people, others,

someone else, team
members'

Not important - 'can't see the importance'
Other

ϲ�й Ϭ�й

ϲ�й

ϭϴ�й

ϳϬ�й

Yϲ͗�+Žǁ�ŝŵƉŽƌƚĂŶƚ�ŝƐ�ŝŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�ĐŽůůĂďŽƌĂƚŝŽŶƐ�ŝŶ�ƉƌŽĨĞƐƐŝŽŶĂů�
ĚĞǀĞůŽƉŵĞŶƚ͍

EŽƚ�ŝŵƉŽƌƚĂŶƚ�Ăƚ�Ăůů EŽƚ�ƐŽ�ŝŵƉŽƌƚĂŶƚ EĞƵƚƌĂů ^ŽŵĞǁŚĂƚ�ŝŵƉŽƌƚĂŶƚ sĞƌǇ�.ŵƉŽƌƚĂŶƚ
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On the first round of analysis, the responses were scanned for any repetitive

keywords to identify the themes. Then, the responses were sorted under each

theme based on these keywords. The first theme was based on participants' beliefs

about the current situation in a workplace. Below are some of the responses written

by the participants:

P1: Todays workplaces are most commonly interdisciplinary

P2: Given that most of the projects designed and run today are dependent on successful

IC [Interdisciplinary collaboration]

P3: Because nowadays we need to work with people from different backgrounds.

P4: Nowadays many projects demand expertise from several fields.

The bold words are the keywords which helped to discriminate these responses into

their respective themes. The underlined words are the keywords that point to their

perceptions. Thus, as displayed above, the sample used somewhat strong words in

describing their opinions about why interdisciplinary collaboration was important.

Therefore, there is a good match between participants' answer for Question 6 and

their justifications. From the responses also, one can deduce the following

perceptions of the respondents:

ω the 21st century / present time has changed the working culture; and

ω interdisciplinary collaboration is important in this culture

Nevertheless, it is also interesting to note that a participant who responded '1' or 'not

important at all' in question 6. The justification that he/she wrote was consistent to

his/her answer to the previous question:

As I said before, success of collaboration depends on having people in the team who

know how to make it work from an instructional design/teaching perspective! Otherwise

collaboration is a waste of time, energy and efforts!

It is possible that this respondent had bad experiences while working collaboratively

thus the response given reflects what Kegler, Rigler, and Honeycutt (2010) has

mentioned before, in which the history of collaboration among its members and/or

their organizations can influence the respondent's current attitude towards

collaborations.
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Next, the second theme gives us an insight about participants' reflection about how

interdisciplinary collaboration can enhance one's personal and professional skills.

The responses given show that the participants' were aware of the beneficial

characteristics of interdisciplinary collaboration. To a certain extent, it could be said

that they appreciated the values gained from interdisciplinary collaboration to the

development of personal and professional skills:

Now that I think of it though, explaining some core elements of your professional field
might also have the positive effect to lead to a deeper meta-cognitive understanding
and reflection on yourself as an individual and as a professional.
To fully be an expert in any field, one has to understand the wider context surrounding
their area of expertise and interdisciplinary collaboration is the key to such
understanding. Interdisciplinary collaboration forces people to treat each other and their
discipline as equally important when solving a problem. So, it is of essential value when
wanting to become an expert in one's field of specialization.
Because it is developing my social skills, how to work with people and how to react to
many different situation.

Similarly, in the third theme, most of the responses described the characteristics of

interdisciplinary collaboration. In contrast to the second theme, the third theme

revolves around external values of interdisciplinary collaboration; where one

collaborates in an interdisciplinary manner to benefit from different perspectives and

to gain leverage from other people's expertise.

However, one response highlighted the possibility that interdisciplinary collaboration

should be carried out earlier in the educational system:

"I think that university (especially in a Master's degree) is already too late to initiate
training in IC, which is maybe why I can't see the full of its importance."

Question 4: How do you perceive your own skills?

This question was asked to measure participants' perceptions of their own strengths

and weaknesses for this type of collaboration. The scale was 1= Not skillful at all,

2= Not so skillful, 3=Adequately skillful, 4= Efficient / Very skillful.

Compared to other questions in this survey, this question has a 4-scale ratings. The

average of the answers was 3,21 with a median of 3. As can be seen in the Fig.7,

the highest average was 3,53 and has a median of 4, which is 'I can empathize with

others'. The high value of average (3,53 out of 4) suggests that these respondents
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were aware that empathy is critical in ensuring successful collaborations, thus they

demonstrated conscious action to be empathetic towards others. It also suggests

that they were quite confident that they were 'adequately skillful' to 'efficient / very

skillful' in empathizing with others.

Figure 7 Average for question 'How do you perceive your own skills?'

Question 8: How has interdisciplinary collaboration affected you AND your

professional development?

Theme Subtheme

Improve skills / knowledge Personal learning

Learning from others

Awareness

Professional skills

Challenging experience -

No implications -

The responses for this question were varied throughout the continuum, from having

no implications to having significant implications. While some responses reported 'It

was mostly the same' and '♠Κς�ΚΥ�ΦΚΗΗΚΕΩΝς�ςΘ�ΥΧ[�ΧΠ[ςϑΚΠΙ', there were also responses
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such as 'I feel like I've learned enormously from the other people in my team but

also from the other teams. I think the biggest reason for this is that we have such

different backgrounds regarding studies, work history and culture.'  Nevertheless,

similar to other open-ended questions in this survey, the responses were divided

into three themes as shown in the table above. The first theme consisted of

responses that mostly described how interdisciplinary collaboration has affected

their personal and professional development. Examples of responses in the first

theme included:

Personal learning:
It makes me more critical and it improve my social skills.
Learning from others:
I have learned to consult people of their own expertise, there is no need to invent the
wheel again for everybody.
Awareness:
Even after having worked most of my career (15 years or so) in an highly interdisciplinary
environment in research and development, this experience in EduLab has opened my
eyes into the issues that might affect learning in an environment like this.
Personal and professional learning:
Sometimes I was the only one in my team that pointed out such a problem (e.g. "Come
on, we cannot represent business people in our presentation blinded with dollars in their
eyes!"), which made me see that I actually don't really know how to handle this kind of a
situation, or support my opinion without being too passionate about it. Thus, in terms of
professional development it was very eye-opening to be exposed to such situations
and realize what kind of competencies (calmness, meta-cognitive skills, patience,
explaining easily and comprehensively) are needed for such projects, which are
possible to appear again in my professional (but also personal) life.

However, it is very interesting to highlight how interdisciplinary collaboration has

provided the participants with challenging experiences. As can be seen in the

responses below, the participant found it difficult when differences became an

obstacle especially when the disagreement related to personal ethics, beliefs and

moral values.

I have got very challenging experiences from groups.
However, IC was also difficult when we did not have the same starting point in the
conversation. It is possible that I sounded a bit "ignorant" to them too, when they were
talking about technological details, but personally I was also surprised to hear some even
racist or discriminating arguements from other people. Not so common in the university,
especially in the education department. Other issues concerning ethics (like business
ethics, how is it correct to represent a group of people, imagery and symbols, gender
roles) were also a bit difficult to handle.
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Thus, it can be concluded that interdisciplinary collaborations evoked different

responses from different participants. This suggests that despite the fact that the

respondents were collaborating with people from different disciplines, they were first

and foremost, human beings, who concerned about personal growth and emotions.

From the findings, it could be seen that their focus was internal, since they

responded mostly about developing personal skills and awareness, rather than on

the external outcomes of such collaboration, i.e. affected the quality of prototypes

made, etc.

Question 9: Tell us your idea what are some of the differences between working in

a monodisciplinary and in an interdisciplinary collaboration.

This question helps to get an insight of participants' perceptions about the definition

of interdisciplinary collaboration. This table summarized their responses about the

differences between mono and interdisciplinary collaboration.

Monodisciplinary Interdisciplinary

Theme /
Differences

Members have similar viewpoint Members have different

viewpoints

May not require high level of

cognitive

Requires high level of

cognitive

Less complex More complex

Cooperative Collaborative

Requires basic communication skills Requires better

communication skills

However, some of the responses were overlapping, such as:

″The biggest difference is that in monodisciplinary environment, people are

surrounded with others with the saim point of view and understanding (and
sometimes philosophy) as themselves. It doesn't require that much innovative

thinking to come up with solutions and sometimes fails to be understandable for
people outside the monodisciplinary group. So, interdisciplinary groups force
people to deliver their knoweldg to others and to communicate it in a way tahat
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makes sense to others and also to come up with solutions that serve a wider
audience.≥

This response covers many of the themes in the table above, and shows that the

participant was very clear about the differences between mono and interdisciplinary

collaboration. I also found it very interesting that a few participants wrote very similar

response under the theme 'communication skills':

Working in a multiprofessional group takes more time and effort because
understainding the other members' viewpoints is more difficult. It it also more
interesting, because you have to be able to defent your viewpoint better.
It enables you to learn more since you have to explain your discipline to the others,
whereas with monodisciplinary, everyone already knows what you know.

It seems that they experience similar issue during the collaboration and that it clearly

was an obstacle for this type of collaboration. However, the first response showed

that this did not deter the motivation, as it made it 'more interesting, because you

have to be able to defent your viewpoint better.' Similarly, the second response

described the experience to be enabling him/her to learn more.

It is interesting to note that this participant highlighted the question of expertise.

He/she felt that interdisciplinary collaborations could create an illusion that those

represented the different fields to be experts and could be depended on:

'I also think that in a interdisciplinary collaboration (IC) environment there is a higher

danger of some people being considered "experts" and representatives of a
certain field, simply due to lack of a possible debate on that field of science, while

in a monodisciplinary (MC) context people are more often seen as individuals who

might be correct on their judgements, or might as well also be not good

professionals.'

4.4 Factors that contribute to the effectiveness of interdisciplinary
collaboration

Question 9: What makes interdisciplinary collaboration work?

When asked to rate the factors that make interdisciplinary collaboration effective,

the findings were comparable to previous questions in which most of the responses
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focused on communication as an important factor in collaboration. In this question,

all five highest rated were originally under the 'communication measurement factor'

as prescribed by CAT. It is also noteworthy to see the highest rated factor is 'mutual

trust and respect' with an average of 4,94 out of 5. In contrast, the least rated factor

is 'each member has a unique purpose in the team' with an average on 3,18. The

table below also reveals that the participants felt somehow responsible of their own

communication skills since they rated it as a more important factor than other

collaborators' communication skills.

Overall, the average in all items were not very low even for the five lowest-rated

factors. This suggests that the respondents may still deem these factors as fairly

important, although not as important as the communication factors.

Factors Average
Five highest
rated factors

Mutual trust and respect 4,94
My own communication skills 4,88
Availability and reliability 4,82
Collaborator's communication skills 4,76
Ability to compromise 4,76

Five lowest rated
factors

Collaborators have pleasant personality 3,94
Freedom to choose team members 3,76
Collaborators have common interest(s) 3,59
Collaborators are from diverse academic or
professional background

3,47

Each member has a unique purpose in the team 3,18
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Figure 8 Average for 'Factors that makes interdisciplinary collaboration works'
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Question 10: Besides the factors mentioned in the above table, what are some of

the things that make interdisciplinary collaboration work?

This question asked participants to state other factors relating to the efficacy of

interdisciplinary collaboration besides those provided in the previous question.

Some responses not included below were either a repetition of these answers or

somewhat similar to the factors listed from the previous question.

It's good if there is honest and open communication about the motivation of different learners
in relation to what they want to learn and achieve in the labs. Having different motivational
factors affects people and hidden agendas don't work very well in this kind of setting.
Guidance from an expert in interdisciplinary collaboration: having sessions with the expert
and reflecting frequently on the work done.

However, in the first response in the table above, the participant mentioned

motivation and how it affected the collaborators differently. It was intriguing that

he/she used the word 'hidden agendas'. In the previous question, there was an item

which stated 'collaborators have shared vision(s), however, this did not capture the

essence of this response. It seems that despite sharing the same vision, the

participants might have different motivations, priorities or even values.

The second response in the table above stated that another factor that can

encourage success in interdisciplinary collaboration was guidance from 'an expert
in interdisciplinary collaboration'. Is it safe to assume that 'expert' in

interdisciplinary collaboration is someone who has knowledge, skills and experience

in carrying out this type of collaboration, who is also responsible in organizing such

collaboration? It is possible that this participant was also quite methodical as he/she

was concerned about 'reflecting' on the work intermittently.

Question 11: Please write any additional comments you have about the

interdisciplinary collaboration you have been engaged in while working in the

EduLAB program.

Most of the comments were quite similar to the responses in the previous questions.

However, there are comments that were slightly different. One comment suggested

'different job roles' so that people can develop the same skills inside a team. It is
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possible for collaborators to learn as much as possible from each other although it

may not be the main reason for interdisciplinary collaborations to take place:

'Different job roles could be described and "learned about". Students could for

example be assigned directly to a specific role or there could be rotation between
different roles if many people wish to develop the same skills inside a team.'

Another comment also implied the necessity of having good thinking skills during

collaborations, 'critical thinking is very important'. This comment, nevertheless, did

not expand on this statement.

Finally, in spite of admitting that it was a good learning experience, this comment

provided an insight about why some people prefer to work within a well-known

background:
It was a very good learning opportunity, even if it made me conclude that I prefer working with
people with a similar educational background to mine. If I had to work in an interdisciplinary
group, I would make sure that we share the same vision and similar values before working
together.

4.5 Summary of the findings

This study set out to assess educators' perceptions about the use of interdisciplinary

collaborations in professional development programs. Specifically, the research

questions asked for their perceptions about:

ω the use of interdisciplinary collaborations in professional development

programs for educators,

 and

ω the factors that influence the effectiveness of this type of collaboration.

To summarize the findings, it could be said that almost all participants

acknowledged the importance of interdisciplinary collaborations in professional

development programs for educators. Almost all believed that interdisciplinary

collaborations will be important or already important in current workplace settings.

Nevertheless, all participants seemed to be affected by interdisciplinary

collaboration differently, both positively and negatively. Although they perceived the
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impacts of interdisciplinary collaboration differently, all the responses revolved

around intrinsic value of learning and focused on personal growth.

These participants also provided valuable insights on the many factors that need to

be taken into consideration in this type of collaborations. All the highest factors were

communication-related factors. They perceived these factors to be the cornerstone

of interdisciplinary collaborations ° they suggested that the success of such

collaboration is mostly made up of the human interaction and human values such

as respect and trust. These factors then, should be deliberated on and taken into

consideration in planning future PD programs to ensure the success of such

collaborations. Nevertheless, the lowest two factors were related to diversity, thus,

could it mean that the diversity in disciplines were not important to them? However,

ΚΗ�ΨΓ�ΤΓΗΝΓΕς�ΘΠ�&ΓΨΓ[∝Υ�ΡϑΚΝΘΥΘΡϑ[�ΘΗ�ΜΠΘΨΝΓΦΙΓ�ΧΠΦ�ςϑΓ�ΗΚΠΦΚΠΙΥ�ΗΤΘΟ�ςϑΚΥ�ΥςΩΦ[��

it could be said that generally, the purpose of acquiring knowledge (self-growth,

community-growth and the relationship between self and community) is achieved

since the participants reported several personal and professional advantages

gained from this interdisciplinary collaboration. While a specific measure of

community-growth may require longitudinal study, the findings somehow showed

that the participants had learned new knowledge and/skills from other disciplines,

as well as becoming more aware of their own expertise when they had to

communicate their ideas across to other collaborators. They had also learned to

become better individuals when they were trying to reach a consensus in a diverse

setting by making conscious efforts to empathize with other collaborators.
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CHAPTER 5: DISCUSSIONS

A further analysis of the data is discussed in this section. Similarities or differences

from previous studies are mentioned and interpretations are made to make sense

of the data. The analysis is framed under three themes: practical implications,

philosophical implications and interesting findings. Then, the limitations to this study

are presented.

5.1 What are the educatoΤΥ∝� ΡΓΤΕΓΡςΚΘΠΥ� Χ∆ΘΩς� the use of interdisciplinary
collaborations in professional development programs for educators?

One of the more significant findings to emerge from this study is that a majority of

these educators felt that interdisciplinary collaboration is important for professional

development. The reasons given suggest that interdisciplinary collaboration has

become a requirement in the modern world. This corroborates the findings of many

previous studies about the need for interdisciplinary collaborations in the current

world (Klein, 1990; Amey, 2004; Berg-Weger and Schneider, 1998; Mattesich et al,

2004;).

Changes in the ways communities solve problems, advancement in technology as

well as the kinds of problems we face in the society make interdisciplinary

collaborations appealing to many ° the simplicity in the current reality no longer

exists ° we are too interconnected. Thus, what better way to pool and manage the

current knowledge but interdisciplinary collaborations? Nevertheless, one response

in this survey also reminded that interdisciplinary collaboration could be

counterproductive without a good instructional design, "Otherwise collaboration is a

waste of time, energy and efforts!". As stated by Fansworth et al (2015), organising

interdisciplinary collaboration requires changes to be made 'in attitudes, in systems,

and in operations' (p.153). Besides, Dewey would agree to this respondent's

statement since he is known for openly criticizing change for the sake of change.

Regardless of how the change may be beneficial for others, one must investigate

whether or not it is suitable to be adopted for their purpose, and if the current

structure is appropriate. Therefore, it is important to rethink the way interdisciplinary



65

collaboration is organized, as well as to ensure that the organizing institution has

the capital and resources to develop, deliver and to evaluate the model used.

Furthermore, as shown in the evidence, most of the participants reported higher

awareness of their roles: 'Now that I think of it though, explaining some core

elements of your professional field might also have the positive effect to lead to a

deeper meta-cognitive understanding and reflection on yourself as an
individual and as a professional.' Learning can be seen as highly connected to

emotions, and conscious awareness or intentional metacognition allows an

individual to gain control over the information they are processing (Imordino-Yang

and Faeth, 2004; Zimmerman, 2006; Hardré, Ling, Shehab, Nanny, Nollert, Refai,

and Wollega, 2013). As such, an individual may become more 'guided' in their

growth by understanding the change process as well as their own identity formation.

As discussed in Chapter 2, Dewey (1986) also stressed on the importance of

directing our learning to make it meaningful for our experience and to exemplify the

principle of continuity in growing and knowing.

In addition, according to Hardré et al (2013), being meta-cognitively aware will help

individuals to "fuel monitoring and refinement of skills, helping people build and

improve what they know and can do". Through Oulu EduLAB, these educators were

not expected to become programmers, designers or businessmen. But through this

interdisciplinary collaboration, educators who have a higher awareness of their own

roles, knowledge about the roles of these other professionals, equipped with skills

and experience to communicate with people of different disciplines, will be able to

return to their academic institutions and bridge this understanding in their own work.

#Υ�&ΓΨΓ[�ΥΧΚΦ��×ΙΤΘΨςϑ�ςΓΠΦΥ�ςΘΨΧΤΦ�ΟΘΤΓ�ΙΤΘΨςϑ∝��ςϑΓΤΓΗΘΤΓ�Κς�ΕΘΩΝΦ�∆Γ�ΥΧΚΦ�ςϑΧς�

ςϑΓΥΓ� ΡΧΤςΚΕΚΡΧΠςΥ∝� ΙΤΘΨςϑ� ΨΚΝΝ� ϑΘΡΓΗΩΝΝ[� ∆ΤΚΠΙ� about other growths in their

community. Furthermore, the awareness to bridge these different disciplines can

help educators to take the first step in influencing the way knowledge and

information are dealt with in concordance with the 21st century needs.
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5.2 Factors affecting interdisciplinary collaborations

As mentioned several times in the findings, communication skills seem to be the

ultimate factor that bind this type of collaboration. The most interesting finding was

that although the items were not labelled 'communication skills' in the survey, all five

top-rated factors came from CAT's 'communication measurement factors'. These

top-rated factors are: 'Mutual trust and respect', 'my own communication skills',

'availability and reliability', 'collaborator's communication skills', and 'ability to

compromise. This shows how central communication skills are in establishing and

consolidating branches of knowledge. Rojas-Drummonda and Mercer (2003) point

out the importance of taking communicative aspects into consideration in

educational settings:

"♠ΨΓ�ΕΧΠΠΘς�ΩΠΦΓΤΥςΧΠΦ�ςϑΓ�ΠΧςΩΤΓ�ΘΗ�ςϑΚΠΜΚΠΙ��ΝΓΧΤΠΚΠΙ�ΧΠΦ�ΦΓΞΓΝΘΡΟΓΠς�ΨΚςϑΘΩς�

taking account of the intrinsically social and communicative nature of human

ΝΚΗΓ♠ΓΦΩΕΧςΚΘΠΧΝ� ΥΩΕΕΓΥΥ�� ΧΠΦ� ΗΧΚΝΩΤΓ�� ΟΧ[� ∆Γ� ΓΖplained by the quality of

educational dialogue rather than being just the result of the intrinsic capability of

individual students or the didactic presentational skills of individual teachers."

(p.100).

Mattesich et al (2004) also suggests that both formal and informal communication

links should be established in order to promote cohesiveness in working groups.

After all, the collaborators came from different disciplines with different philosophies

and values, as one participant highlighted his/her response, 'I was the only one in

my team that pointed out such a problem (e.g. "Come on, we cannot represent

business people in our presentation blinded with dollars in their eyes!")'. This

coincides with Janis' discussion (1982) about homophily where the collaborators

who are too similar in philosophy and values will face the danger of ignoring the

ethical or moral consequences of their decisions. Thus, although it might be

uncomfortable for the respondent to initiate change in other people's values, the

respondent might have evoked a new realization into other people's thinking that

they might not be aware of before. As Dewey (1948) stated before, "Men cannot

easily throw off their old habits of thinking, and never can throw off all of them at

once" (p.75) and that "individual is subordinate because except in and through

communication of experience from and to others, he remains dumb, merely sentient,
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a brute animal. Only in association with fellows does he become a conscious centre

of experience" (p.207).

In addition, forming a common philosophy and values at an early stage seems to be

necessary in order to reconcile differences among these disciplines, besides that it

can be useful to resolve conflicts in the group. Orchard, Curran, Kabene (2005)

provide an explanation for this issue:  "Each discipline has its unique way of thinking

and acting; its own culture. Disciplinary cultures are founded on prevailing

assumptions about appropriate epistemological, behavioral and normative bases of

ΧΕςΚΘΠ♠� ∆ΤΚΠΙΥ� Χ� different set of values about teamwork based on professional

socialization, personal experiences and beliefs"' (p.5). A century ago, Dewey has

also written about this issue in Reconstruction of Philosophy (1948): "For success,

the details of past knowledge must be reduced from bare facts to meanings, the

fewer, simpler and more extensive the better. They must be broad enough in scope

to prepare inquiry to cope with any phenomenon however unexpected. They must

be arranged so as not to overlap, for otherwise when they are applied to new events

they interfere and produce confusion."

However, if we come back to the findings, the organizer of interdisciplinary

collaborations should set up some kind of systematic communication strategies

among these collaborators. For example, the organizer can encourage social events

unrelated to the collaborative work. Nevertheless, the groups should also be

encouraged to develop systematic communication strategies among team members

organically. Orchard et al. (2005) mention that the collaborators should try to

embrace the "blurring practice boundaries and trust other discipline members" (p.5).

However, Mattesich et al. (2004) suggests collaborators to set aside purely social

time to get to know each other. This suggestion was made based on a longitudinal

study conducted by Rubin (1998, as cited by Mattesich et al, 2004), which

demonstrates how informal relationships strengthened the bond among

collaborators, which eventually led them to form an informal network for future

connections when new opportunities arise.

Despite listing communication and communication skills as possible obstacles to

interdisciplinary collaborations, almost all participants recognized the values of
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working in interdisciplinary groups. Most attributed the difference in viewpoints as

the triggering factor that allowed them to grow personally and professionally. As

shown by the findings, this type of collaboration has changed the way they

presented their perspectives by using efficient communication strategies, it changed

their attitudes by becoming more empathetic to others and it helped bring

awareness to their thoughts and actions.

However, most participants also admitted being uncomfortable with the differences

in viewpoints. As mentioned in the previous chapter, a participant concluded that

working in interdisciplinary collaborations had made him/her to prefer

monodisciplinary collaborations as the tension among the collaborators were

unbearable to him/her. This concurs with a study conducted by Little and Hoel

(2011), in which the research participants reported 'initial discomfort' before finding

their footing in the collaboration. This is also consistent with our discussion about

the importance of collaborations in Chapter 2, in which participants need to learn to

acquire and appreciate each other's perspective before they are able to find new

and integrative solutions �∃ΧΤΜΘΞΚ�������� A study by Blair (2011) on the tensions

in interdisciplinary collaborations suggests that different roles must be allocated to

each member and that different learning preferences should be taken into

consideration in putting the groups together. Nevertheless, this study is too limited

to observe participants' perceptions at different periods of the collaboration to

provide any suggestions whether the tension that they experienced could have

improved over time.

However, the evidence was sufficient to suggest that conflict and emotional

demands within the working groups need to be addressed and given attention to as

it could affect participants' motivation to complete the project. This finding supports

previous research on interdisciplinary collaborators' motivation, which links the

different disciplines with high emotions (Harris, Lyon,and Clarke, 2009). Thus, it

could be said that it is crucial for this beginning conflicting phase to resolve without

being too taxing on collaborators' emotional being. It is also worth considering to

provide support for collaborators to develop emotional maturity which can help them

to focus on improvements during collaboration (Lindeke and Sieckert, 2005;

Gardner, 2005).
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After all, due to the exploratory nature of interdisciplinary collaboration, it is

important to ensure that all collaborators share the same visions and working goals.

Previous studies have observed that conflict is inescapable in collaborative effort

(Tuckman, 1965; Koch and Rumrill,1998, Harris, et al., 2009; VanWormer,

Lindquist, Robiner, and Finkelstein, 2012). Therefore, it is necessary for

collaborators to set rules, visions and make known acceptable or unacceptable

behaviours prior to the project. Dunne and Peck (2012), in an article, 'Calibrate

before you collaborate' emphasize the importance of having shared view of the

problems among team members which in turn will help them to share a sense of

engagement for the work they will venture soon. They also conclude that the more

the collaborators 'collaborate and manage conflict across disciplines and cultures,

their ability to do so effectively becomes a critical function' (2012, p.20). Similar to

the findings in this study, participants also reported that one of the most significant

learning experiences they had was on how this collaboration helped them to improve

their communication skills when they tried to explain concepts to those from different

disciplines. Thus, we can see how important conflict management is in ensuring

interdisciplinary collaboration to be successful.

5.3 Philosophical implications of the study

The paradox of interdisciplinarity

In this section, the paradox of interdisciplinary concept will be discussed. It is

worthwhile to explore this because the Dewey has written about the danger of

ΥΩ∆ΥΕΤΚ∆ΚΠΙ�ςΘ�ςϑΓ�×∋ΚςϑΓΤ-1Τ∝�ΡϑΚΝΘΥΘΡϑ[�ΨϑΓΠ�ςϑΓ�ΤΓΧΝΚς[�ΚΥ�ςϑΧς�ςϑΓ�ΥΩΕΕΓΥΥ�ΘΗ�ΧΠ[�

theory would depend on how it is interpreted within a context (Dewey, 1938).

"As I wrote above, working in a interdisciplinary collaboration (IC) can make you

more aware of yourself, while working in a monodisciplinary collaboration (MC) may

more easily lead you towards improvement, professional development and
specialization. Moreover, working in a IC requires probably more communication

and managerial skills, in order to establish a well-funcioning collaborative

environment among people who share different meanings and expertise. I also think

that in a IC environment there is a higher danger of some people being considered
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"experts" and representatives of a certain field, simply due to lack of a possible

debate on that field of science, while in a MC context people are more often seen

as individuals who might be correct on their judgements, or might as well also be

not good professionals."

There are a few significant points that this participant brings up. First, the participant

identified the benefits from working in both types of collaboration. Secondly, he/she

also highlighted their different purposes and skills needed in interdisciplinary

collaboration, similar to the issues discussed in the previous section. However, what

is interesting in this response is that the highlighted phrases provide an opportunity

for some reflections on the philosophical implications of interdisciplinary

collaborations.

First of all, we need to question how one qualifies to represent a discipline. For this

EduLAB program, a minimum requirement was set, where the participant should be

at least a third year student in their studies (although many participants were already

working as professionals in this current EduLAB batch). A study conducted by Pratt

(2012) finds that interdisciplinary collaborations are effective when there are more

T-shaped people (someone who has an expertise in one area, and has enough

experience in other areas that they can work and communicate effectively across

those disciplines) in the groups. Regardless of how much expertise they have in

their field, if they do not learn to collaborate, this expertise would only benefit those

within the field. Nevertheless, the idea of collaborating with only T-shaped people

proved to be problematic. First, how do we identify and measure T-shaped ability in

individuals? Secondly, in order to be a T-shaped individual, you need to have the

experience working in an interdisciplinary collaborative environment, but in order for

interdisciplinary collaboration to work, you need to be a T-shaped individual.

Besides, it brings up the practical questions such as how this ability can be

developed and when to start developing it.

Furthermore, this respondent reflection points to the need to discuss about how

interdisciplinarity is seen as 'inherently different from or an alternative to

disciplinarity (Cook-Sather and Shore, 2007; Woelert and Millar, 2013). As Toulmin

(2001) strongly words it, "interdisciplinary ideas owe to the very disciplines on which
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they are parasitic. Only within a world of disciplines can one be interdisciplinary"

(p.72). In his book, 'Chaos of Disciplines', Abbott (2001) suggests that the talk about

disciplinarity and interdisciplinarity always take the 'us against them' notion.

However, as Cook-Sather and Shore (2007) presented in their article, both roles

and disciplines are "inextricably intertwined" (p.4). Despite that the call for

interdisciplinary collaborations usually mirrors the increasing specialization of

knowledge, it is also a paradox that without specialization, it is impossible to carry

out this type of collaboration. Thus, rather than separating disciplinarity and

interdisciplinarity, Abbott (2001, as cited in Woelert and Millar, 2013) suggests that

for interdisciplinarity to function, it must act 'as the other side of the coin of

disciplinarity, reflecting the latter's dynamics of knowledge' (p.758). Therefore, if we

articulate this discussion with practical implications in professional development

settings, it can be said that both disciplinary and interdisciplinary collaborations are

complementary as well as consequential. Therefore, these two approaches should

be carried out in PD programs to provide both specialization and cross-

specialization. However, further studies need to be conducted to further investigate

the best ways to offer these collaborations to educators.

5.4 The case of participant X

Participant X was 30-year old male respondent in the survey who produced

significantly deviated responses compared to other respondents. As a researcher,

a deviation in the research data provides an opportunity for further discussions.

During the process of analyzing the data, there were a few interpretations that could

be made from his response which I deemed to be sufficient for a brief additional

discussion.

Full response from this respondent can be found in Appendix 3.

Q4: How do you perceive your own skills while working in an
interdisciplinary collaborative team? (1= Not skillful at all, 2= Somewhat
skillful, 3= Adequately skillful, 4= Efficient / Very skillful)

ω Total average for 15 items: 3,07

ω Highest self-rated skill: I can think strategically for my team's best interest (5)
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ω Lowest self-rated skill: I can control my emotions well especially during stressful

time (2)

Q6: How important is interdisciplinary collaboration?
Not important at all.

Q5: How has interdisciplinary collaboration affect you AND your
professional development?

It helped me learn from other people, BUT you need to understand that I have 5
years of experience in running more that 500 hours collaborative workshops
during my teaching and training career working with thousands of students,
graduates and employees/staff. So I know how to make collaboration works using
my Instructional Design experience, apart from that collaboration could lead to
disasters if there is no collaboration specialist person running the sessions!

Success of collaboration depends on having people in the team who know how to
make it work from an instructional design/teaching perspective! Otherwise
collaboration is a waste of time, energy and efforts!

Q8: Tell us your idea what are some of the differences between working in
a monodisciplinary and in an interdisciplinary collaboration.
Big and very broad question, I recommend take it down from the survey.

Besides assuming the responsibility of a survey evaluator, this participant also

responded with what was considered 'emotional tone' through the use of

exclamation marks and capital letters in his/her responses. Firstly, it is possible that

the respondent fell victim to the effect of 'deindividuation' in internet-mediated survey

(Kiesler et. al (1984, as cited in Hardaker, 2010) whereby anonymity of the survey

respondents allowed him to 'act upon normally inhibited impulses' which allows

'amoral, narcissistic behaviour' (Binns, 2012, p.549). While anonymity is an ethical

virtue in research data collection, it proves to be a limitation in sustaining the integrity

of the collected data if the anonymous participant decides to provide dishonest

response. Nonetheless, previous research on the effect of anonymity and data

collection described little to no correlation between these two (Wildman, 1977; Goh,

Ong, and Salleh, 2010).

As shown in the evidence above, this participant rated '2' for 'I can control my

emotions well especially during stressful time', which implied that this participant

actually perceived himself as capable to behave in an undesirable manner and

might add on to the already existing tensions within the group as almost all
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participants, as described before, were feeling uncomfortable as the collaborations

progressed due to the highly diverse backgrounds. As all the participants were

educators, it forces me to reevaluate the argument that monodisciplinary could be

considered homophilic, since even within a discipline, there may be a vast difference

between educator A and educator B: their beliefs, education levels, experiences

they had, the skills and knowledge possessed, even personality. Thus,

monodisciplinary is not hemophilic at all in this sense.

Furthermore, from a PD program's provider point of view, it can be considered that

this participant provides a reality check on the kind of tensions that may arise in

interdisciplinary teams. While interdisciplinary collaborations may produce better

outcomes in self- and community-growth, "it is a dynamic balance of bonding and

bridging social capital that builds resilience and makes the difference between a

ΥΟΧΝΝ�ΕΘΟΟΩΠΚς[�″ΙΓςςΚΠΙ�∆[≥�ΘΤ�″ΙΓςςΚΠΙ�ΧϑΓΧΦ≥" (Dale and Onyx, 2005 as cited in

Newman and Dale, 2005, p.3). Thus, it prompts us to deliberate the kind of

intervention that a PD provider could take to ensure harmonious collaboration within

the group. A study on tensions in interdisciplinary collaborations suggests an

intervention to be held wherein the facilitator provides opportunities for an ongoing,

structured, collaborative dialogue to alleviate tensions among collaborators

(Medved, Morrison, Dearing, Larson, Cline and Brummans, 2001).

Besides, in order for other collaborators to access the diverse knowledge offered by

an individual interdisciplinary collaborator, the individual should also cooperate and

be open for exchange of ideas, including to be willing to try using multiple

approaches when communicating unfamiliar ideas to others. While it is important to

know that each collaborator provides unique view from their home-discipline, it is

also important to reflect on Dewey's reminder that each discipline is equally

important.

5.5 Reliability, Validity and Limitations

According to Tashakkori and Teddlie(2003), the reliability and the validity of a mixed-

methods research depends on the quality of the inferences made from the data. The
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study is considered reliable and valid if the inferences served the ultimate purpose

of a pragramatic research: answering the research questions.

In the Methodology chapter, we have discussed the steps taken in this study to

ensure the reliability and the validity of the study. Based on these steps, it could be

said that the study is sufficiently reliable and valid for it to be repeated in other

environment. In the Discussion chapter, we have discussed and connected the

findings to other research that either supported or contradicted to what we have

found in this study. Nevertheless, the section below lists the limitations of this study.

First of all, the findings of this study was limited and was not able to explore the

impact of interdisciplinary collaboration in an individual educator's practice. This

type of exploration requires a longitudinal study which was beyond the scope of this

study.

This study was also limited in providing qualitative data which could be useful to

further understand the reasons for respondents' perceptions. For example, a series

of follow-up interviews would have allowed an exploration of how the perceptions of

the participants of Oulu EduLAB changed over the course of the program.

Nevertheless, this would mean that the research design of this study would have to

be adapted to adhere to the 'pragmatic sequential research design' instead of the

'concurrent design'.

As a researcher, I also consciously made a decision to employ concurrent mixed-

method design (gather both quantitative and qualitative data at the same time)

instead of sequential mixed-method design (gather one type of data, analyse, and

gather another type of data as an offset for any weaknesses of the first type of data).

This was due to the limited resources for this study to take place. Besides, I

considered that the data gathered through the first method was sufficient for an

inference to be made. However, it is acknowledged that such decision may affect

the amount of data collected from the study.
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CHAPTER 6: CONCLUSIONS

Effective interdisciplinary collaborations present the potential for enhancing

knowledge, communication skills, metacognitive awareness and values. While this

study was not generalizable to all educators, it may provide preliminary insights into

the benefits of interdisciplinary collaboration in PD programs and the factors that

increase the effectiveness of such collaboration. It seems that the participants

agreed that interdisciplinary collaboration is important in PD programs for educators,

however, this type of collaboration also requires good communication skills among

the collaborators to ensure success. These insights may be useful and transferrable

to be applied in other similar environment.

This study begins by addressing issues such as the absence of interdisciplinary

collaborations among educators and professionals from other disciplines, Dewey's

philosophy of knowledge and growth, and the tendency of educators to be affiliated

with the Birds of a Feather syndrome through homophilic monodisciplinary

collaborations in educator's PD programs. As we advance into the 21st century, our

educational systems, including PD programs for educators are slow in keeping up

with the change brought by technology and modernity. We identify the peculiar

reasons for this gap, and we propose interdisciplinary collaboration to address the

issue of complexity in the modern education. As we take on the pragmatic worldview

in investigating the research problems, we find that concurrent mixed-methods

design is best at dovetailing both what's and why's in this study.

The findings described the perceptions of the educator participants in this PD

program: they were aware of the importance of interdisciplinary collaboration in PD

programs, but without effective communicative skills, the collaboration may come to

naught. For PD providers, the findings of this research can be used to target the

pedagogical areas in which the concepts and practice of interdisciplinary

collaboration may be effectively infused in their programs. There are several steps

that PD program providers can promote success in such collaboration, such as:

ΧΝΝΘΕΧςΚΠΙ�ΦΚΗΗΓΤΓΠς�ΤΘΝΓΥ�ςΘ�ΓΧΕϑ�ΟΓΟ∆ΓΤ��ςΧΜΚΠΙ�ΚΠςΘ�ΕΘΠΥΚΦΓΤΧςΚΘΠΥ�ΕΘΝΝΧ∆ΘΤΧςΘΤΥ∝�

different learning preferences when putting the groups together, encouraging

groups to have shared views from the early stage of the collaboration and promoting



76

effective conflict resolution among collaborators can help improve the relationship

among the collaborators, which consequently will contribute to the success of

interdisciplinary collaborations in PD programs.

Finally, this study has implications for future research. Because the research was

limited to a short period of time, future research should focus on a longitudinal study

to investigate the impact of interdisciplinary collaborations to the stakeholders in

education. Future research should also examine whether interdisciplinary

collaborations will affect teaching and learning in the classroom through the change

in educators' teaching practice.

In conclusion, while monodisciplinary collaborations have been fairly efficient in

addressing educational issue, interdisciplinary collaborations also offer many

benefits for educators. To conclude, it could be said that birds of a feather flock

together, but the birds you flocked with yesterday do not have to be the birds you

flock with today.
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Image 3 Page 3 of the questionnaire



Image 4 Page 4 of the questionnaire (Part A)



Image 5 Page 4 of the questionnaire (Part B)
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Appendix 3 Participant X

Interdisciplinary Collaboration in EduLAB

1. Tell us about yourself.

Number of respondents: 1

Age:30
Gender: male

Education: What is the highest degree or level of school you have completed?
Bachelor
If you are representing a discipline in EduLab, what will it be? (E.g. education, business,

etc)
- Education

2. Employment status: Are you currently...?

Number of respondents: 1



3. History of collaboration

Number of respondents: 1

Strongly

disagree

Disagre

e
Neutral Agree

Strongly

agree
Total Average

Collaborative work usually takes longer to

complete compared to individual work.
0 0 0 1 0 1 4

I like working with other people. 0 0 0 1 0 1 4

I prefer working with people who are the same

gender as me.
0 1 0 0 0 1 2

I prefer working with people who are about the

same age.
0 1 0 0 0 1 2

I  voice  out  my opinions during collaborative

work.
0 0 0 1 0 1 4

I have mostly positive experiences working

collaboratively.
0 0 1 0 0 1 3

Most of the time, I am lost during a collaborative

activity.
1 0 0 0 0 1 1

I am very used to work in collaborative

environment.
0 0 0 0 1 1 5

Collaborative work usually produces better

outcomes compared to individual work
0 0 1 0 0 1 3

Working with other people requires patience 0 0 0 1 0 1 4

Personality of team members plays a crucial

factor in the success of collaborative work
0 0 0 0 1 1 5

Total 1 2 2 4 2 11 3.36



4. How do you perceive your own skills while working in an interdisciplinary

collaborative team?

Number of respondents: 1

Not

skillful at

all

Somewh

at skillful

Adequate

ly skillful

Efficient /

Very

skillful

Total Average

I am able to listen to my team members and respond

appropriately
0 0 1 0 1 3

I am able to express my thoughts clearly 0 0 1 0 1 3

I am able to convey a message in written form 0 0 1 0 1 3

I can convey a message in visual form 0 0 1 0 1 3

I can present an idea to a group of people 0 0 1 0 1 3

I can think strategically for my team's best interest 0 0 0 1 1 4

I can motivate others towards a goal 0 0 1 0 1 3

I can give effective feedback when needed 0 0 1 0 1 3

I can empathize with others 0 0 1 0 1 3

I can manage time efficiently 0 0 1 0 1 3

I know how to prioritize tasks 0 0 0 1 1 4

I can delegate tasks when needed 0 0 1 0 1 3

I can maintain healthy habits 0 0 1 0 1 3

I can reflect on an issue and act appropriately 0 0 1 0 1 3

I can control my emotions well especially during

stressful time
0 1 0 0 1 2

Total 0 1 12 2 15 3.07

5. How has interdisciplinary collaboration affect you AND your professional

development?

Number of respondents: 1
- It helped me learn from other people, BUT you need to understand that I have 5 years of

experience in running more that 500 hours collaborative workshops during my teaching and
training career working with thousands of students, graduates and employees/staff. So I
know how to make collaboration works using my Instructional Design experience, apart from
that collaboration could lead to disasters if there is no collaboration specialist person running
the sessions!

Success of collaboration depends on having people in the team who know how to make it
work from an instructional design/teaching perspective! Otherwise collaboration is a waste of
time, energy and efforts!



6. How important is interdisciplinary collaborations in professional development?

Number of respondents: 1

7. Why? (Give reasons for your answer to the question above)

Number of respondents: 1
- As I said before, success of collaboration depends on having people in the team who know

how to make it work from an instructional design/teaching perspective! Otherwise
collaboration is a waste of time, energy and efforts!

8. Tell us your idea what are some of the differences between working in a

monodisciplinary and in an interdisciplinary collaboration.

Number of respondents: 1
- Big and very broad question, I recommend take it down from the survey...



9. What makes interdisciplinary

collaboration work?

Not

importa

nt all

Not so

importa

nt

Neutral

Somew

hat

importa

nt

Very

importa

nt

Total Average

My own communication skills 0 0 0 1 0 1 4

Collaborator's communication skills 0 0 0 1 0 1 4

Frequency of communication among

collaborators
0 0 0 1 0 1 4

Mutual trust and respect 0 0 0 1 0 1 4

Ability to compromise 0 0 0 0 1 1 5

Availability and reliability 0 0 0 0 1 1 5

Collaborators are from diverse academic or

professional background
1 0 0 0 0 1 1

Collaborators have common interest(s) 0 0 1 0 0 1 3

Collaborators are optimistic when faced with

challenges
0 0 0 1 0 1 4

Each member has a unique purpose in the team 0 0 1 0 0 1 3

Collaborators have pleasant personality 0 0 0 1 0 1 4

Each collaborator has the ability to work

individually in completing a delegated task
0 0 0 1 0 1 4

Collaboration space has adequate resources

(stationery, computer)
0 0 1 0 0 1 3

Organisers provide adequate support (financial,

knowledge, training)
0 0 1 0 0 1 3

Collaborators are knowledgeable and/or skillful in

their disciplines
0 0 0 1 0 1 4

Collaborators have shared vision(s) 0 0 0 0 1 1 5

Concrete attainable goals set by the team 0 0 0 1 0 1 4

Concrete attainable goals set by the organizer 0 1 0 0 0 1 2

Freedom to choose team members 0 0 0 1 0 1 4

There is a leader in the team 0 0 0 1 0 1 4

Decisions are made through multiple discussions

with all collaborators
0 0 0 1 0 1 4

The organizer encourages and provides

interdisciplinary collaborative environment
0 0 0 1 0 1 4

Collaborators are open towards the challenges of

working in interdisciplinary team
0 0 0 1 0 1 4

Conducive space for collaborative work 0 0 0 1 0 1 4



Incentives received from the outcome of the

project
0 0 0 1 0 1 4

Each collaborator represents a discipline that is

needed to attain the goals of collaboration
0 0 0 1 0 1 4

Total 1 1 4 17 3 26 3.77

10. Besides the factors mentioned in the above table, what are some of the things

that make interdisciplinary collaboration work?

Number of respondents: 1
- I think it's not about interdisciplinary or monodisciplinary, it's about the design of the

collaboration!

11. Please write any additional comments you have about the interdisciplinary

collaboration you have been engaged in while working in the EduLAB program.

Number of respondents: 1
- Please, make sure next EduLab NOT to influence people regarding starting their own

business but rather focus on the learning experience as most of the participation are now
under delusions that this the ultimate goals of the Labs.


