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This  study  aims  at  drawing  a  picture  of  adaptive  expertise  in  work  life,  more  precisely  in  the  context  of 
collaboration and shared expertise. The need for my study stems from the complex nature of today’s work 
life,  which  is  under  constant  change. Thus, mere  domain-specific  expertise  and  routine  expertise  are  not 
sufficient.  There  is  a  need  for  adaptive  experts  who  are  flexible,  able  to  adapt  to  uncertain  situations 
(Bransford, 2004; Hatano & Inagaki, 1986), successful learners and able to develop themselves along their 
careers (Bereiter & Scardamalia, 1993; Bransford et al., 2000; Brophy et al., 2004). 
 
Expert studies have traditionally focused on specific areas of individual expertise in limited domains. Studies 
on  expertise  in  complex  and  multidisciplinary  contexts  are  mostly  lacking  as  well  as  studies  focusing  on 
horizontal  expertise,  that  is  the  expertise  of  the  whole  working  group  instead  of  mere  individual  expertise 
(Engeström, 2006). In my study the focus is on professional expertise and horizontal expertise at the same 
time,  exploring  experts’  performance  in  their  complex  collaborative  work  situations.  Collaboration  is 
necessary  and  inevitable  in  today’s  expert  work.  On  one  hand  collaboration  offers  many  advantages  for 
expert work. On the other hand, as shown by the previous studies (Hyvönen, Impiö, & Järvelä, 2014), the 
challenges in experts’ work are often related to collaboration.  
 
My study seeks to explore how adaptive experts perceive collaboration and shared expertise as a part of their 
work, what kind of challenges they face in collaboration and how they act in those challenging situations. In 
addition, I examine what are the most important skills for adaptive experts in complex work domains. This 
understanding about adaptive expertise has implications for promoting adaptive expertise and collaboration 
in business life and in education. 
 
The participants to this study are seven experts from environmental domain. I collected the data with semi-
structured interviews and analyzed it with qualitative content analysis method. Following the guidelines for 
qualitative  research  I  seek  to  understand  and  interpret  the  phenomenon  under  study.  In  addition, I  pay 
attention to my role as a researcher as well as to other aspects of reliability and validity. 
 
The results of my study confirm that collaboration is an important and inevitable part of expert work. The 
experts  see  many  advantages  in  teamwork.  Thus  the  employers  should  provide  more  opportunities  for 
collaboration as well as adequate tools for collaboration and sharing of expertise. The findings of my study 
emphasize the importance of communication, interpersonal and teamwork skills as well as information and 
multidisciplinary skills in expert work. The findings are in line with previous studies (Hyvönen et al., 2014) 
showing the future-oriented nature of adaptive expertise.  
 
Adaptive  expertise  has  relevance  across  a  variety  of  disciplines.  Thus,  the  findings  of  my  study  can  be 
transferred to other work contexts. Therefore, I give practical implications for enhancing collaboration and 
sharing of expertise in work life. 

 
Asiasanat/Keywords:  adaptive expertise, professional expertise, shared expertise, collaboration 



  

  

ACKNOWLEDGMENTS 

My  studies  in  the  Master’s  Degree  Programme of  Learning,  Education,  and  Technology 

(LET)  at  the  University  of  Oulu  have  allowed  me  to  view  expertise  “behind  the  scenes” 

and to take a deeper look on adaptive expertise. In this Master’s Thesis I explore adaptive 

expertise in environmental domain, which I selected because of my personal interest and 

previous  studies  on  the  field.  I  have  never  become  an  expert  on  environmental  issues  as 

dreamt  at  some  point  of  my  life,  but  this  Master’s  Thesis  has  given  me  insights  and 

understanding of what it takes to be an expert, not only on the environmental field, but also 

in  general  in  complex  multidisciplinary  domains.  I  would  like  to  thank  all  the  seven 

adaptive experts from the environmental domain that kindly accepted to participate in my 

study.  

I would also like to thank all my teachers for meaningful and useful learning experiences. 

A  special  thank  you  for  scaffolding  and  support  to  Pirkko  Hyvönen,  my  wonderful 

supervisor  full  of  creative  and  bright  ideas.  Our  LET-programme has  been  a  great 

experience  for  me  and  taught  me  so  much  about  learning,  educational  technologies  and 

collaboration. The wonderful experiences that I have shared with my peers have enhanced 

my  understanding  about  successful  collaboration  and  collaborative  learning.  My  LET-12 

peers,  I  thank  you  all  for  the  moments  shared  together.  I  am  especially  grateful  for  Ana 

Krüger Vargas and Márta Darvasi for friendship and for all the help and support during our 

LET-programme and with the Master’s Thesis process. 

I owe a special gratitude to Mia Kemppaala, a dear friend, who convinced me to apply for 

the LET Master’s Programme and who has been my very own private tutor during these 

studies. Last, but not by any means least, a very special loving thank you to my family and 

friends  who  have  supported  and  encouraged  me  during  this  two-year  path  towards  new 

career opportunities.  





  

  

Contents 

1	  Introduction ................................................................................................................................................ 1	  

2	  Theoretical Framework ............................................................................................................................. 4	  

2.1	  Perceptions of Expertise ....................................................................................................................... 4	  

2.2	  Perspectives in Expertise Studies ......................................................................................................... 5	  

2.2.1	  Absolute approach to expertise ..................................................................................................... 5	  

2.2.2	  Contrastive studies on expertise – the relative approach ............................................................. 6	  

2.3	  Characteristics of Expertise .................................................................................................................. 8	  

2.3.1	  Expert performance and problem-solving .................................................................................... 8	  

2.3.2	  Experts falling short .................................................................................................................... 13	  

2.4	  Adaptive Expertise ............................................................................................................................. 14	  

2.5	  Shared Expertise ................................................................................................................................. 16	  

2.6	  Acquisition of Expertise ..................................................................................................................... 18	  

2.6.1	  Deliberate practice ..................................................................................................................... 19	  

2.6.2	  Levels of expertise in a proficiency scale ................................................................................... 21	  

2.6.3	  Learning of adaptive expertise ................................................................................................... 22	  

3	  Research Methodology ............................................................................................................................. 28	  

3.1	  Qualitative Research and My Role as a Researcher ........................................................................... 28	  

3.2	  Research Method – Content Analysis ................................................................................................ 29	  

3.3	  Aim of the Study and Research Questions ......................................................................................... 31	  

3.4	  Participants ......................................................................................................................................... 31	  

3.5	  Data Collection with Interviews ......................................................................................................... 33	  

3.6	  Data Analysis ...................................................................................................................................... 34	  

4	  Results ........................................................................................................................................................ 40	  

4.1	  Adaptive Experts in this Study ........................................................................................................... 40	  

4.2	  The Role of Collaboration and Shared Expertise ............................................................................... 43	  

4.3	  Adaptive Experts and Sharing of Expertise ........................................................................................ 47	  

4.4	  The Role of Networks for Adaptive Experts ...................................................................................... 49	  

4.5	  Adaptive Experts in Collaborative Problem-Solving Situations ........................................................ 51	  

4.6	  Difficulties and Challenges in Collaborative Work ........................................................................... 53	  

4.7	  Adaptive Experts Acting in Challenging Collaborative Work Situations .......................................... 56	  

4.8	  The Most Important Skills for an Adaptive Expert in Work Life ...................................................... 60	  

5	  Discussion .................................................................................................................................................. 66	  

5.1	  Adaptive Experts in Collaborative Work Situations .......................................................................... 66	  

5.2	  Adaptive Experts in Challenging Collaborative Work Situations ...................................................... 68	  

5.3	  Tools for Sharing of Expertise and Collaboration .............................................................................. 70	  

5.4	  The Role of Expert Networks ............................................................................................................. 71	  



 
 

 

5.5	  Expert Skills and Competences in Work Life .................................................................................... 71	  

6	  Conclusions ............................................................................................................................................... 73	  

6.1	  Main Findings of This Study ............................................................................................................. 73	  

6.2	  Practical Implications ......................................................................................................................... 74	  

6.3	  Future Research ................................................................................................................................. 76	  

7	  Evaluation ................................................................................................................................................. 77	  

7.1	  Validity .............................................................................................................................................. 77	  

7.2	  Reliability and consistency ................................................................................................................ 78	  

7.3	  Limitations ......................................................................................................................................... 80	  

8	  References ................................................................................................................................................. 81	  

  



 
 

 

List of tables and figures 

 

Tables 

Table 1. Expert characteristics with regards to experience, knowledge and cognitive processes 12 
 
Table 2. Characteristics of adaptive expertise viewed from learning and  
problem-solving perspectives in which the expert studies in educational fields are grounded in 16 
 
Table 3. The levels of expertise in a proficiency scale   21 
 
Table 4. The conceptual components employed in Krippendorf’s framework for  
content analysis      30 
 
Table 5. Starting point of the data analysis. Four research objectives, their purposes  
and the coding categories created under each objective   37 
 
Table 6. Ways and tools to share expertise on three levels: individual, within  
organization and outside organization    49 
 
 

Figures 
 
Figure 1. The three parts of the data analysis including the first part conducted for the  
whole data and the two separate parts conducted after dividing the data into two parts 35 
 
Figure 2. The first part of the data analysis – the four similar steps of the content  
analysis procedure for both analysis types    35 
 
Figure 3. The third part of the data analysis – the content analysis procedure 
for abductive analysis     39 
 
Figure 4. Positive characteristics of collaboration    44 
 
Figure 5. Different aspects of rewarding collaboration with regard to making  
solutions and learning together     46 
 
Figure 6. Ways in which the experts share their own expertise   47 
 
Figure 7. Ways how experts search for new information needed in their work  50 
 
Figure 8. Ways in which the experts collaborate with their colleagues  53 
 
Figure 9. The challenges the experts face in collaborative working  54 
 
Figure 10. Ways how experts cope in challenging collaborative work, the methods they use 57 
 
Figure 11. Skills needed for an adaptive expert in work life   61 
 
Figure 12. Skills related to communication and interaction skills needed in expert’s jobs 63 
 
 
 





  

  

1 Introduction 

 

“The capacity to acquire expertise is, we shall argue, one of the great and peculiar  

strengths of the human species.” (Bereiter & Scardamalia, 1993, p. x) 

 

The  word expertise has  different  perceptions  in  common  understanding  and  in  the 

theoretical definitions of expertise. The common conception of expertise is that experts are 

those who have a lot of experience and knowledge on a specific topic or domain. That is, 

having years of experience is seen as expertise (Bereiter and Scardamalia, 1993). This kind 

of  idea  of  expertise  as  having  domain-specific  skills  is  close  to  the  concept  of routine 

expertise.  In  work  life  routine  expertise  would  be  sufficient  if  the  world  stayed  stable. 

However,  in  today’s  world  there  is  an  increasing  demand  for adaptive  expertise, that  is 

flexibility,  innovation  and  ability  to  adapt  in  new  and  challenging  conditions  (Bransford, 

2004). Research has shown that adaptive experts are more flexible in using knowledge and 

they see problem-solving as an opportunity to broaden their expertise. In contrast to routine 

experts, adaptive experts tolerate ambiguity and adapt in uncertain and changing situations 

(Bransford, 2004; Hatano & Inagaki, 1986). 

The focus of my study is on adaptive experts in their work environments. Therefore, the 

emphasis is on professional expertise. I explore scientists and experts from environmental 

domain  with  respect  to  sharing  of  expertise  and  collaborative  work  situations  in  which 

adaptive expertise is more adequate than routine expertise. Many of the previous studies on 

expertise  address  to  quite  specific  areas  of  expertise  in  limited  domains,  such  as,  sports, 

music,  writing,  physics,  decision-making  and  medicine  (see,  e.g.  the  edited  volumes  by 

Chi,  Glaser,  &  Farr,  1988;  Ericsson,  1996;  Ericsson,  Charness,  Feltovich,  &  Hoffman, 

2006;  Ericsson  &  Smith,  1991).  Studies  focusing  on  expertise  in real  world settings,  in 

complex and multidisciplinary contexts are mostly lacking (Sonnentag, Niessen & Volmer, 

2006). Hyvönen, Impiö and Järvelä (2014) explored expertise in work life focusing, among 

other things, on the challenges experts face in their work. The findings of Hyvönen and her 

colleagues’ study show that challenges in experts’ work are often related to collaboration. 

At the same time expertise offers social and collaborative possibilities. Therefore, I focus 
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particularly in the collaborative aspect of expert work; collaborative work situations being 

the context of my study.   

The need for my study stems from the current changes in work life in which the demands 

for professionals are high. Today the characteristics of expert work are involved not only 

in  knowledge  work,  but  also  increasingly  in  all  types  of  work  (Lehtinen  et  al.,  2006). 

Because  work  might  be  under  constant  change,  workers  are  required  to  adapt  to  new 

prevalent conditions. In addition, companies may refine their products frequently in order 

to be more competitive. This demands adaptive employees who are able to learn quickly 

the new necessary skills (Brophy, Hodge, & Bransford, 2004). Furthermore, the employees 

are  expected  to  specialize  and  to  be  experts  on  a  specific  domain,  but  at  the  same  time, 

they often are expected to have a wider knowledge reaching multiple domains. This can be 

noticed  as  a  great  number  of  experts  involved  in  interdisciplinary  projects  with 

multifaceted tasks.  

Especially knowledge workers1, despite the autonomy of their work, are often working in 

teams  (Pyöriä,  Melin,  &  Blom,  2005).  Due  to  globalization  and  technological 

development, distributed work teams and distant work are also becoming more frequent. It 

is not exceptional anymore to work in a team with members from different cities and even 

countries (Lehtinen et al., 2006). All these facts in today’s work life require, among other 

things,  good  skills  in  information  seeking  and  management,  problem-solving,  and 

especially in collaboration (Lehtinen et al., 2006). Overall, the transformation in work life 

requires professionals to be adaptive and flexible experts.   

Researchers  agree  that  expertise  can  be  learned  (Bereiter  &  Scardamalia,  2003;  Lajoie, 

2003).  In  education  the  needs  for  adaptive  expertise  should  be  taken  into  account  and 

suitable  learning  environments  and  opportunities  should  be  provided.  Universities  are 

supposed to educate high-quality experts with not only strong conceptual knowledge and 

ability  to  work  in  expert  tasks  but  also  with  excellent  communication  and  collaboration 

skills.  In  addition,  higher  education  should  prepare  students  to  maintain  their  expertise 

during  their  whole  career  span  (Mikkilä-Erdmann,  2009).  Sustaining  one’s  expertise  is  a 

particular  challenge  in  many  domains  that  change  continuously.  Therefore,  if  higher 

education is to develop experts and leaders for various domains it should promote adaptive 

                                                
1 “Knowledge workers have high degrees of expertise, education, or experience, and the primary purpose of 
their jobs involves the creation, distribution, or application of knowledge.” (Davenport, 2005, p. 10) 
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experts  who  are  able  to  develop  themselves  also  after  graduation  (Brophy  et  al.,  2004). 

According to Brophy and his colleagues (2004, p. 29), “the goals for life long learning and 

adapting  to  new  situations  is  a  critical  component  to  succeeding  in  the  workplace  and  in 

personal affairs”.  

Considering the need for educating expertise, we need to identify existing expertise and to 

understand  expert  performance,  especially  in  work  environments.  This  is  the  purpose  of 

my  study – to  explore  expert  performance  and  expert  skills  in  complex  work  contexts.  I 

approach  this  problematic  from  three  aspects:  1)  collaboration  and  sharing  of  expertise, 

that is, what are the ways in which adaptive experts share their expertise, and if they use 

expert  networks  in  searching  for  information  beyond  their  own  expertise,  2)  expertise  in 

group  work  and  collaboration,  especially  in  challenging  collaborative  situations  and  3) 

important skills needed in expert work. This understanding can be useful and valuable in 

order  to  plan  proper  education  and  training  both  in  school  context  and  in  business  life. 

Knowing  how  adaptive  experts  work  in  collaboration  and  how  they  share  their  expertise 

might  give  insights  of  how  to  prepare  people  for  adaptive  expert careers.  In  addition,  it 

may give ideas for improving and enhancing ways of collaboration and interaction within 

organizations.  Adaptive  expertise  is  considered  to  have  relevance  across  a  variety  of 

disciplines  and  thus  the  results  of  my  study  might  be  adapted  also  in  varied  number  of 

domains (Bransford, 2007). 
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2 Theoretical Framework 

There  have  been  two  main  directions  in  the  traditional  expert  studies:  expertise  has  been 

approached  from  an  absolute  or  relative  view.  In  this  chapter  I  describe  these  research 

traditions, which have helped construct the concept of expertise and the characteristics of 

expertise,  as  it  is  understood  today.  After  having  drawn  a  general  picture  of  expertise,  I 

define  the  two  current  topics  in  expert  studies:  adaptive  expertise  and  shared  expertise, 

which  are  the  specific  focus  of  my  study.  Finally,  I  describe the  current  ideas  and 

discussions  of  expertise  with  respect  to  learning  and  development  of  expertise.  This 

enables reflecting the results of my study to the existing evidence on learning of expertise.  

2.1 Perceptions of Expertise 

Expertise  is  a  term  used  in ordinary  language  and  therefore  it  has,  like  most  ordinary 

language terms, no precise definition. The most common understanding of expertise is that 

experts are those who have acquired a lot of knowledge on a specific topic or domain (e.g. 

Oxford  Dictionary).  In  that  sense,  expertise  refers  to  specific  skills,  knowledge  and 

characteristics  that  differentiate  experts  from  novices  and  less  experienced  people 

(Ericsson, 2006). The term carries many social and evaluative connotations such as talent, 

skill,  specialization,  professionalism,  age,  experience,  maleness,  authority,  elitism, 

paternalism, industrialism, technology, rationalism, and objective truth. These notions and 

characteristics  reflect  common  emotions,  beliefs,  and  prejudices  experienced  with  people 

who are labeled experts. Even if some of these stereotypes may be statistically associated 

with the experts encountered in real life there is no expert who would fit completely into a 

stereotyped definition of expertise (Bereiter & Scardamalia, 1993).  

Expert  studies  aim  at  seeing  expertise  behind  the  stereotyped  definitions  as  well  as 

understanding  what  lies  beyond  the  expert  performance  and  how  expertise  is  achieved. 

Researchers have also used different terms to define expertise, such as giftedness, human 

extraordinariness, genius, prodigious performance and so on. In this research I consistently 

use the term expert when referring to any of those terms. 
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2.2 Perspectives in Expertise Studies 

The  approach  and  context  in  numerous  expertise  studies  varies  according  to  the  domain 

and perspective. The studies in psychological field have traditionally focused on expertise 

without  respect  to  social  contexts.  In  these  studies  the  aim  is  rather  to  perceive 

characteristics  of  proficient  high  performance  individuals.  Only recently  the  scope  has 

moved  to  study  real  life  experts  in  collective  knowledge  contexts  (Evetts,  Mieg,  &  Felt, 

2006; Hakkarainen, Lallimo, & Toikka, 2012). The sociological perspective on expertise, 

on the other hand, emphasizes the contextual conditions of the development of expertise. 

Experts’ role and function in modern society are considered. Therefore, expertise is seen as 

relational notions, that is, a person can be seen as an expert only in contrast to a non-expert 

(Evetts et al., 2006).  

My study draws from both of these research perspectives, psychological and sociological, 

focusing  on  real  life  experts  in  complex  work  contexts.  As  for  the  psychological 

perspective, I explore expert characteristics required in working life. From the sociological 

perspective,  in  turn,  I  pay  attention  to  the  experts’  roles  as  a  part  of  their  work 

communities; what is their role in collaborative work situations and in sharing of expertise. 

Furthermore, the perception of experts in my study is relational in a way that they are seen 

as experts in contrast to their non-expert colleagues. This, however, does not implicate that 

my study would be a comparative expert vs. novice study (see for details on comparative 

expert studies below in section 2.2.2).  

2.2.1 Absolute approach to expertise 

As  previously  mentioned,  there  has  been  two  general  ways  in  approaching  the  nature  of 

expertise: absolute and relative. The absolute approach has been largely used in pioneering 

studies focusing on truly exceptional people performing a task specific to their domain of 

expertise, such as mathematics, physics, medicine, chess and typewriting (Chi, 2006). The 

aim of the early expert studies was to understand how the experts perform in their specific 

domain of expertise, either formal or informal. More precisely, the aim was to provide an 

in-depth  description  of  the  knowledge  and  cognitive  processes  beyond  the  performance 

(Chi, 2006, 2011; Nokes, Schunn, & Chi, 2010). The nature of expertise was examined in 

various  studies  focusing  on  different  types of  skills,  such  as  practical  skills  (e.g. 
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typewriting, memory for restaurant orders), programming skills, and ill-defined problems 

(e.g. decision-making, problem-solving and medical diagnosis) (see Chi et al., 1988).  

The absolute approach in expertise studies has been criticized even though the pioneering 

studies have given valuable information on expert characteristics. According to Chi (2011), 

the problem with examining only exceptional individuals is the difficulty of validating or 

refuting  hypothesis about  how  the  individuals  became  experts.  Clancey  (2006),  in  turn, 

points  out  that  the  expert  studies  focusing  merely  in  expert  performance  usually  lack  to 

consider the experts’ natural setting. By natural setting he refers to the context where the 

experts perform,  for  example  their  offices.  In  the  absolute  approach  studies  expertise  is 

viewed,  for  example,  as  decision-making,  reasoning,  and  memory  retrieval,  that  is, 

“assumed  internal,  mental  activity  occurring  in  the  brain”  (Clancey,  2006,  p.  131). 

However,  in  order  to  understand  expert  performance  from  a  wider  perspective  it  is 

essential to take into account the context of their performance. Clancey also reminds that 

experts  should  be  seen  as  social  actors  not  merely  as  problem-solvers.  In  my  study  the 

context, the natural setting of the experts, is their work environment. My aim is to study 

the experts’ performance in that natural setting in order to understand what it takes to be an 

expert  in  a  work  context  and  how  expertise  is  manifested  in  those  environments.  This  is 

accomplished  by  asking  questions  that  make  the  experts  imagine  themselves  in  various 

work situations in order to reveal their expert performance in a natural setting.  

2.2.2 Contrastive studies on expertise – the relative approach 

In more recent expert studies the focus has shifted to expert performance in comparison to 

novices. The emphasis has been on viewing the differences between experts and novices in 

their strategies for searching for a solution, that is, processes of performing a task as well 

as the structure and representation of their knowledge (Chi, 2011; Nokes et al., 2010). The 

principal aim of the first expert/novice studies from the 1970s and 1980s was to determine 

the  characteristics  and  performance  of  experts  in  order  to  be  able  to  program  intelligent 

machines or to train nonexperts. According to Alexander (2003), the expert/novice studies 

were largely framed by artificial intelligence and information-processing theory.  

In  respect  of  the  relative  research  approach  Chi  (2011)  sees  several  advantages.  First,  in 

this  approach  expertise  is  seen  as  a  level  of  proficiency  and  thus  something  that  can  be 

learnt  by  the  novices.  Second,  the  results  are  not  tied  to  specific  definitions  of  expertise 
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because they can simply show in what ways experts excel over novices. The definition of 

expertise is relational because of its contrastive nature. Similarly, the term novice can be 

seen  in  a  generic  sense  referring  to  the  group  with  less  knowledge  (Chi, 2006,  2011). 

Third, in the relative approach, expertise is seen as knowledge, not as an innate hardwired 

capacity.  In  the  light  of  the  relative  approach,  expertise  is  defined  “by  one’s  ability  to 

search efficiently and effectively” (Chi, 2011, p. 27). This assumption has since then been 

repealed by new research evidence showing that “expertise can be defined as having more 

structured knowledge” (Chi, 2011, p. 27).  

Despite the advantages of the relative research approach, some drawbacks have also been 

pointed out. According to Bereiter and Scardamalia (1993), the problem with expert/novice 

studies  is  that  the  conception  of  an  expert,  based  on  those  studies,  does  not  cover  all 

varieties  of  experts.  Moreover,  just  like  the  absolute  approach  studies,  they  do  not  tell 

anything about how experts acquire and maintain their expertise. The expert/novice studies 

give  a  static  picture  and  merely  show  what  experts  know  and  do  at  a  given  moment.  In 

addition, the tasks appointed to participants in the expert/novice studies are often too easy 

to solve for the experts, that is to say, the tasks do not require the experts to perform at the 

edge of their competence. However, if the tasks were more difficult, the novices would not 

be  able  to  solve  them  at  all  and  their  problem-solving  manners  could  not  be  examined. 

Lajoie (2003) has also pointed out one weakness of the expert/novice studies vis-à-vis the 

development of expertise from the educational perspective. She sees that the results from 

these studies are often difficult to apply in real world situations because the data collection 

is carried out in laboratory conditions where the experts and novices are separated in time 

and place. However, in real world education, such as in medicine, students often learn from 

experienced  practitioners  and  teachers.  As  a solution  to  this  problem,  Lajoie  suggests 

studying distributed expertise in a collaborative setting. This enables seeing how expertise 

could be learned in practice from experts and how experts scaffold intermediate learners’ 

processes. 

My study addresses some of the shortcomings of relative expert studies. The main focus is 

on  adaptive  expertise,  which  has  relevance  across  a  variety  of  disciplines,  such  as 

education, business, medicine and engineering (Bransford, 2007). Therefore the results of 

my study are transferrable to various domains, not only the environmental domain, which 

is the context in this study. Furthermore, the focus of expert performance is on real world 

situations  (or  natural  setting  as  mentioned  above)  instead  of  laboratory  conditions. 
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However,  similar  to  relative  expert  studies,  my  study  does  not  give  evidence  on  the  fact 

how  the  experts  have  acquired  their  expertise.  The  focus  is  on  adaptive  expertise – 

performance  and  skills – in  work  contexts,  the  area  that  has  received  less  attention in 

expert  studies.  However,  the  findings  of  my  study  might  give  insights  on  how  to  design 

learning that enables developing adaptive expert skills. 

2.3 Characteristics of Expertise  

 

“People who have developed expertise in particular areas are, by definition, able to think 

effectively about problems in those areas” (Bransford, Brown, & Cocking, 2000, p. 31). 

 

In  both of  the  expert research  approaches  presented  in  the  previous  sections, expert 

characteristics  and  performance  have  been  identified  and  discussed  largely.  In  the 

following  I  describe  the  principal  expert  characteristics  based  on  the  findings  and  the 

literature analysis of some of the most acknowledged researchers in the field (Table 1) (e.g. 

Bereiter & Scardamalia 1993; Bransford, Brown, & Cocking, 2000; Chi, 2006; Glaser & 

Chi, 1988; Hatano & Oura, 2003; Wineburg, 1998). 

2.3.1 Expert performance and problem-solving 

Research on expertise in educational fields is grounded in problem-solving, that is to say, 

expert characteristics and performance are explored and described in the light of problem-

solving procedure and skills (e.g. Bereiter & Scardamalia, 1993). Research has shown that 

general  abilities,  such  as  memory  or  intelligence  alone,  do  not  explain  expertise  or 

differentiate  experts  from  novices.  Instead,  in  order  to  understand  expertise  we  need  to 

explore the nature of thinking and problem-solving of experts (Bransford et al., 2000). The 

evidence from studies related to experts’ performance in problem-solving situations allows 

identifying and detailing particular processes of expert performance that can be applied in 

diverse domains of expertise (Brenninkmeyer & Spillane, 2008; Chi, 2011; Glaser & Chi 

1988).  

The role and significance of knowledge and experience for expertise are widely explored 

in  expert  literature.  They  are  both  needed  in  order  to  develop  expertise.  Sufficient 
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experience  provides  adequate  knowledge  base  for  effective  conceptualization,  problem-

solving  and  performance  (Martin,  Slemon,  Heiber,  Hallberg,  &  Cummings,  1989). 

Experts’  extensive  knowledge  affects  the  way  they  perceive,  organize,  represent,  and 

interpret  information.  This,  in  turn,  helps  them  to  remember,  reason,  and  solve  problems 

(Bransford  et  al.,  2000).  The  knowledge  and  experience  alone,  however,  do  not  explain 

expert performance and are not enough for one to be an expert. As Sternberg (2003, p. 7) 

states it: “An individual could be a walking encyclopedia and excel in quiz show types of 

demonstrations, but never have a meaningful creative idea in his or her field or a practical 

way of making the ideas work”.  

There  is  a  consensus  in  expertise  literature  about  the  most  significant  characteristics  in 

expert performance, differentiating experts from novices. Those characteristics are related 

to  experts  possessing  strong  cognitive  processes  and  a  specific  approach  to  problems 

(Bransford  et  al.,  2000;  Glaser  &  Chi,  1988).  This  refers  to  experts’  better  skills  in 

analyzing  problems,  organization  of  knowledge  and  memories,  self-regulation, 

representing  problems  in  more  abstract  terms  and  at  deeper  level,  and  in  searching  new 

knowledge.  Expert  studies  on  domains  such  as  physics,  mathematics  and  history  have 

shown that before starting to solve a problem, experts seek to understand it (Bransford et 

al., 2000) and analyze it qualitatively whereas novices rush directly to attempting to solve 

the  problem  (Glaser  &  Chi,  1988).  Experts’  performance  in  problem-solving  is  more 

efficient and successful due to their way of organizing knowledge. They start the problem-

solving  on  a  higher  level.  They  are  able  to  perceive  features  and  meaningful  patterns  of 

information  that  novices  do  not  notice (Bransford  et  al.,  2000;  Glaser  &  Chi,  1988). 

Evidence on this was found in one of the earliest expert studies, de Groot’s (1965, as cited 

in Glaser & Chi, 1988) study on chess masters.  

De  Groot’s  study  as  well  as  Chase  and  Simon’s  (1973)  subsequent  extended  study  also 

showed that strong players of chess were different from weaker players in their ability to 

correctly reproduce large patterns of chess positions. They were able to do it after only few 

seconds  of  viewing  (Bransford  et  al.,  2000).  According  to  Miller  (1956,  as  cited  in 

Bransford  et  al.,  2000),  experts’ superior  recall  ability  is  due  to  their  way  of  organizing 

knowledge, that is, their ability to chunk information into familiar patterns, which in turn 

enhances  their  short-term  memory.  The  significance  of  de  Groot’s  study  was  in  the 

meaningfulness and significance of the patterns that the experts were able to recall. They 

were  not  better  than  novices  at  remembering  random  arrangements  of  chess  positions 
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(Bereiter  &  Scardamalia,  1993).  The  chunking  strategy  and  sensitivity  to  meaningful 

patterns  is  not  possible  without  sufficient  knowledge  and  organized  structure  of  the 

domain.  Namely,  experts  organize  their  knowledge  around  “big  ideas”,  that  is,  core 

concepts  and  reasoned  interpretations  that  guide  their  thinking  about  their  domains 

whereas novices tend to resort to memorizing and recalling as well as to searching for pat 

answers that would fit their everyday intuitions (Bransford et al., 2000).  

In  addition  to  organized  knowledge  into  meaningful  and  important  concepts,  experts’ 

knowledge is conditionalized as stated by Bransford and his colleagues (2000). This means 

that  experts  retrieve  efficiently  and  are  able  to  apply  knowledge  that  is  relevant  to  a 

specific  task  in  a  specific  context  (Glaser,  1999).  In  addition,  experts  are  more 

opportunistic  than  novices in  using  sources  for  searching  information  (Chi, 2006).  The 

fluent  retrieval  of  relevant  knowledge,  which  is  enabled  also  by  efficient  organization  of 

memories  (Glaser  &  Chi,  1988),  allows  experts  to  solve  certain  problems  by  routines 

instead of conscious efforts. Thus they can re-invest the mental resources freed up by the 

use of routines to approach the problem on a higher level or in the advancement of other 

skills  or  in  solving  other  problems  whereas  novices  might  invest  their  mental  resources 

elsewhere  or  solve  a  diminishing  number  of  problems  (Bereiter  &  Scardamalia,  1993; 

Bransford et al., 2000). The automacity of experts’ performance frees up resources also for 

better  storage  in  short-term  memory.  This  is  another  reason,  in  addition  to  chunking 

information into familiar clusters, to experts’ superior short-term memory (Glaser & Chi, 

1988).  

When solving problems, experts excel novices in choosing the appropriate strategies (Chi, 

2006). This has been evidenced for example in studies of physics problem-solving (Larkin, 

McDermott,  Simon,  &  Simon,  1980).  However,  when  experts  do  not  have  sufficient 

relevant  knowledge  related  to  the  problem,  they  employ  similar  strategies  in  problem-

solving  than  novices,  that  is,  working-backward  approach  instead  of  forward  procedure. 

The latter approach demands ample knowledge that enables applying familiar procedures 

and requires much less mental effort. When an expert has sufficient knowledge he or she 

does  not  need  to  analyze  the  problem;  rather  recognize  the  relationships  and  familiar 

characteristics of the problem (Bereiter & Scardamalia, 1993).  

Usually  it  is  thought  that  experts  would  also  solve  problems  easily,  faster  and  more 

accurately than novices (Bereiter & Scardamalia 1993; Glaser & Chi, 1988; Larkin et al., 
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1980). However, there is research evidence (Bereiter & Scardamalia, 1993; Brand-Gruwel, 

Wopereis,  &  Vermetten,  2005;  Wineburg,  1998)  proving  this  thinking  to  be  wrong.  In 

those  studies  experts  actually  worked  harder  and  did  far  more  thinking  than  novices. 

Experts  also  found  more  problems  in  the  task  and  questioned  their  own  performance 

whereas novices formed their interpretations quickly and did not look back to monitor their 

performance. This shows that experts have stronger and more adequate self-monitoring and 

self-knowledge  skills.  They  are  more  aware  of  their  thinking  process;  why  they  do  not 

understand the problem and when they need to check their solutions. They are willing to 

question  their  knowledge  and  abandon  their  first  solution  that  might  be  oversimplistic 

(Glaser  &  Chi,  1988).  Furthermore,  experts  work  harder  and  tend  to  solve  problems  that 

extend their knowledge, not only exploiting it, whereas novices keep with problems that do 

not acquire too much effort (Bereiter & Scardamalia, 1993).  

As  a  conclusion,  what  makes  experts  more  successful  in  problem-solving,  compared  to 

typical  individuals,  is  their  “access  to  use  different  cognitive  processes  that  inform  their 

understanding  of  the  problem”  (Brenninkmeyer  &  Spillane,  2008,  p.  437).  Typical 

individuals  might  have  the  same  factual  data  but  they  do  not  have  access  to  similar 

cognitive  processes.  All  this  shows  that  experts  see  problems  differently  than  novices. 

Individuals may perceive and understand the same stimulus differently depending on their 

previous knowledge (Bransford et al., 2000; Brenninkmeyer & Spillane, 2008).  
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Table 1. Expert characteristics with regards to experience, knowledge and cognitive processes 

Expert characteristics 

Experience and knowledge Cognitive processes and approach to problems 

Experience and knowledge are needed but alone are 
not enough in order to develop expertise. 

Experts possess strong cognitive processes and a 
specific approach to problems. 

Extensive knowledge affects the way experts 
perceive, organize, represent, and interpret 
information. 

 

Extensive knowledge helps experts to remember, 
reason, and solve problems. 

 

Experts have better skills than novices in: 

Analyzing problems. Experts seek to understand problems and analyze them qualitatively. 

Organization of knowledge 
and memories, ability to 
chunk information into 
familiar patterns. 

Expert performance in problem-solving is more efficient and successful. 

Experts start problem-solving on a higher level. 

Experts are able to perceive features and meaningful patterns of information. 

Experts have superior recall ability, enhanced short term memory. 

Experts have an ability for fluent 
retrieval of relevant knowledge. 

 

Experts are able to solve certain 
problems by routines instead of 
conscious efforts. 

Able to re-invest the mental resources 
freed up by the use of routines to 
approach the problem on a higher 
level. 

Self-regulation, self-
monitoring and self-
knowledge. 

 

Experts are more aware of their 
thinking process. 

Experts work harder and do more 
thinking than novices.  

Experts find more problems in tasks 
and question their own performance. 

Are willing to question their 
knowledge and abandon their first 
solution. 

Tend to solve problems that extend 
their knowledge. 

Searching new knowledge. Experts are more opportunistic than novices in using sources for searching 
information. 

Representing problems in more abstract terms and at deeper level. 

 



13 
 

 

The  table  above  presents  the  expert  characteristics  in  respect  of experience,  knowledge, 

cognitive  processes,  and  approach  to  problems.  It  shows  that  necessary  experience  and 

knowledge are needed for expert performance in problem-solving. However, for experts to 

excel over novices strong cognitive processes and a specific approach to problem-solving 

are required. The table shows the expert skills that stem from the combination of these two 

aspects of expertise. 

2.3.2 Experts falling short 

In order to be able to provide a more complete characterization of expertise Chi (2006) has 

identified,  based  on  the  main  edited  volumes  of  expert  studies  (see  Chi  et  al.,  1988; 

Ericsson  &  Smith,  1991;  Ericsson,  1996;  Feltovich,  Ford,  &  Hoffman,  1997;  Hoffman, 

1992),  seven  characteristics  revealing  how  experts  may  also  fail  and  fall  short  of 

expectations. However, Chi has not listed the limitations of experts that would be similar 

with novices, if they had the same knowledge. For example, experts often fail to articulate 

their  knowledge  because  much  of  it  is  tacit.  The  novices  would  probably  encounter  the 

same problem, if they had the same amount of knowledge.  

In  the  following  I  focus  on  the  seven  characteristics  showing  how  experts  may  fail  as 

identified by Chi (2006). 1) Expertise is, in general, domain-limited; experts excel only in 

their own domains and therefore their knowledge is seldom transferable to another domain. 

2) Experts are overly confident; they can miscalibrate their capabilities. 3) Experts may fail 

to  recall  the  surface  features  and  overlook  details.  Although  experts  excel  novices  in 

understanding and remembering the deep structure of problems and situations they might 

not recall any details non-relevant for the problem at hand. 4) Experts rely on contextual 

cues within their domain of expertise. This is to say that without the contextual information 

the experts might make less accurate conclusions. 5) Experts might be inflexible. That is, 

they  may  find  it  difficult  to  adapt  to  changes  in  problems  with  a  deep  structure  that  are 

different  from  those  that  are  “acceptable”  in  the  domain.  6)  Experts  are  sometimes 

inaccurate  in  their  prediction  of  novice  performance  and  in  taking  their  perspectives.  7) 

Experts are fixed in their field of expertise and exhibit more functional fixedness because 

of  their  more  extensive  domain  knowledge.  They  tend  to  generate  hypotheses 

corresponding  to  their  own  field  of  expertise  and  this  may  cause  greater  errors,  as  it  has 
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been shown by the studies on medicine. In addition, because of the functional fixedness, 

experts are sometimes less capable for creative solutions.  

Some of these characteristics of expertise, such as domain-specific nature of their expertise 

as  well  as  lack  of  flexibility  and  creativity  might  detract  experts’  performance  in  work 

conditions.  In  addition,  research  has  shown  that  sometimes  experts  are  not  capable  of 

teaching  others  even  though  they know  their  disciplines  thoroughly (Bransford  et  al., 

2000).  However,  as  mentioned  previously,  flexibility  and  creativity  are  needed  in  many 

domains  of  expert  work.  From  experts  this  requires  something  more  than  merely  routine 

performance  and  exceling  over  novices,  that  is  to  say,  adaptive  skills  and  adaptive 

expertise  is  needed.  The  concept  of  adaptive  expertise,  which  is  the  main  focus  of  my 

study, is described in the following section. 

2.4 Adaptive Expertise 

The theoretical idea about adaptive expertise that is rooted in findings from expert/expert 

studies is one of the constructs of the current research directions (Bereiter & Scardamalia, 

1993; Chi, 2011). Different types of expertise have been studied; one of the early studies 

was  Miller’s  (1978)  study  analyzing  the  differences  between  “artisans”  and  “virtuosos”, 

that  is,  merely  skilled  and  the  highly  competent  experts  on  information  systems  design. 

Subsequently, Hatano and Inagaki (1986) introduced the concept of adaptive expertise as a 

contrast to routine expertise particularly in performing procedural skills. In this section, I 

describe the characteristics of adaptive expertise (see Table 2), based on the findings from 

previous expert studies. 

When  comparing  routine  and  adaptive  experts,  Hatano  and  Inagaki  saw  routine  experts 

performing efficiently  and  excelling  in  accuracy  and  automaticity.  However,  the  routine 

experts  were  not  flexible  or  adaptive  to  new  problems.  That  is  to  say,  routine  experts’ 

highly effective procedural skills are useful in a limited type of problems and familiar tasks 

in a stable environment where the object and its constraints are constant. Routine experts 

perform with help of well-established patterns of processing (as previously mentioned as 

an  expert  characteristic)  rather  than  by  understanding  the  procedure  as a  whole.  As  for 

adaptive  experts,  they  are  able  to  apply  learned  procedures  flexibly  and  creatively. 

Adaptive experts understand the procedure and learn meaningfully whereas routine experts 

might  not  understand  the  procedure  of  a  problem  even  after  long  training  and  practice 
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(Hatano  &  Inagaki,  1986).  Overall,  constant  learning  is  an  essential  part  of  adaptive 

experts’  work  (Bereiter  &  Scardamalia,  1993;  Hyvönen  et  al.,  2014)  and  they  are  more 

prepared and willing to learn from new situations (Bransford & Schwartz, 1999).  

Wineburg’s (1998) study on two history experts showed how adaptive experts take time to 

study  what  they  need  to  know  to  be  able  to  solve  a  problem.  Adaptive  experts  seek  for 

information and they are willing to let go their prior assumptions and knowledge in order 

to  find  an  adequate  solution  (Bransford,  2004;  Wineburg,  1998).  Evidence  from 

Wineburg’s  study  also  showed  that  adaptive  experts  go  beyond  the  obvious  problem  at 

hand;  they  seek  deeper  understanding  and  learn  from  the  problem-solving  process.  They 

continue their work and finding solutions from the level in which routine experts consider 

having solved the problem. In addition, Wineburg’s study showed how an adaptive expert 

is able to metacognitively regulate the learning process leading to the solution. With regard 

to  challenges  in  problem-solving,  adaptive  experts  are  more  likely  to  enjoy  situations 

where  they  are  faced  with  problems  that  require  learning  (Bransford,  2004;  Bransford  et 

al.,  2000).  Moreover,  they  see  beneficial  the  situations  where  their  own  views  are 

questioned and are able to learn from contrary ideas from others (Bransford & Schwartz, 

1999).  Adaptive  experts  also  realize  that  they  know  little  compared  to  all  the  existing 

knowledge. In addition, adaptive experts tolerate ambiguity (Bransford, 2004; Bransford et 

al., 2000).  

Adaptive  experts  are  seen  as  successful  learners  who  are  able  to  learn  throughout  their 

lifetimes  (Bransford  et  al.,  2000).  Therefore,  from  educational  perspective  the  essential 

question  behind  adaptive  expertise  is  whether  and  how  it  can  be  learned;  how  certain 

learning  experiences,  conditions  of  solving  problems  or  ways  of  organizing  knowledge 

develop  adaptive  expertise  (Bransford  et  al.,  2000;  Hatano  &  Oura,  2003).  I  explore  this 

problematic in more detail in the section 2.6.3. According to Bransford (2004), both types 

of  expertise,  routine  and  adaptive,  are  necessary  but  he  sees  adaptive  expertise  as 

something even more than routine expertise, as a willingness to explore new possibilities. 

If  the world  stayed  stable,  routine  expertise  would  be  enough  but  in  today’s  work 

environments ability to change and to innovate is needed in various domains and that is the 

reason  why  students  need  to  be  placed  on  a  trajectory  toward  adaptive  expertise  and 

prepared  for  future  learning  (Bransford,  2004;  Bransford  &  Schwartz,  1999;  Hatano, 

2003).  



16 
 

 

Table 2. Characteristics of adaptive expertise viewed from learning and problem-solving perspectives 
in which the expert studies in educational fields are grounded in  

Adaptive experts 

Learning Problem-solving 

Understand the problem-solving procedure and learn meaningfully. 

Successful learners who are able to learn throughout 
their lifetimes.  

More prepared to learn from new situations. 

Enjoy challenges and situations that require learning.  

Realize that know little compared to all the existing 
knowledge  and  never  satisfied  with  their  current 
levels of understanding.  

Able  to  self-assess  and  judge  when  current  level  of 
understanding is not adequate.  

Willing  to  replace  prior  assumptions  with  new 
information if necessary.  

Able to learn from contrary ideas and feedback from 
others who may not share similar views.  

Able  to  regulate  their  learning  process 
metacognitively.  

Flexible and adaptive to new problems. 

Able  to  apply  learned  procedures  flexibly  and 
creatively.  

Go beyond the obvious problem at hand, seek deeper 
understanding and solve problems on higher lever.  

Tolerate ambiguity.  

Learn from the problem-solving process.  

 

The  table  above summarizes  adaptive  experts’ characteristics and  skills discussed  in  this 

section. They are viewed from two perspectives: learning and problem-solving, which are 

seen  as  the  two  key  processes  in  expert  work.  They  are  closely  interrelated,  as  it  can  be 

seen  with  the  first  characteristic  that  is  related  to  both  perspectives.  However,  I  chose  to 

present  them  separately  to  emphasize  adaptive  experts’  attitude  towards  learning  and 

flexibility in problem-solving.  

2.5 Shared Expertise 

In addition to adaptive expertise, one of the directions of the current expert studies deals 

with the idea of shared expertise. In the literature it is also referred to as group, team, or 

distributed  expertise. In  my  study  I  use  the  term  shared  expertise.  As  previously 

mentioned,  there  is  not  sufficient  research  conducted  on  real  life  expertise  in  shared 

networks  (Hakkarainen  et  al.,  2012).  Research  on  shared  expertise  seeks  to  understand, 
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among  other  things,  why groups  most  often  perform  better  than  individuals  (Chi,  2011) 

even when each individual has the same knowledge and there is no advantage of combined 

knowledge  (Hausmann, Chi,  &  Roy,  2004).  More  recent  studies  have  focused  also  on 

understanding  group  learning  and  not  only  performance.  This  has  evoked  new  questions 

about  creation  of  an  expert  team  that  could  also  learn  effectively  and  not  just  perform 

effectively  (Chi,  2011).  To  answer  to  those  questions,  new  factors,  such  as  coordination 

among  team  members as  well  as  nature  and  characteristics  of  expert  coordination,  have 

been  taken  into  account  in  current  research  (Cooke,  Salas,  Cannon-Bowers,  &  Stout, 

2000). 

As  discussed  above,  traditional  expert  studies  focused  on  individual  performance.  They 

focused on vertical development of expertise, as stated by Engeström (2006), meaning that 

it was assumed that expertise could be acquired through experience in a specific domain. 

This  conception  sees  expertise  as  uniform  and  immutable,  that  is,  the  area  of  one’s 

expertise is supposedly stable and constant, at least with regard to the rules of that area (for 

example  rules  of  chess  that  have  remained  the  same  during  centuries).  Researchers 

(Bereiter & Scardamalia, 1993; Hakkarainen et al., 2012) have pointed out that expertise 

should not be seen merely as a property of individuals. According to Hakkarainen and his 

colleagues (2012), understanding expertise requires taking into account three perspectives: 

expertise as individual acquisition of knowledge, involvement in culture, and collaborative 

creation of knowledge.  

According  to  Engeström  (2006),  in  the  more  recent  studies  on  expertise  the  focus  has 

shifted  on  horizontal  development,  that  is,  taking  into  consideration  the  expertise  of  the 

whole  organization  or  working  group,  not  only  the  individual  expertise.  Engeström, 

Engeström and Kärkkäinen (1995) emphasize the role of horizontal dimension of expertise 

for  understanding  as  well  as  for  acquisition  of  expertise.  This  shift  from  vertical  to 

horizontal dimension is due to the changes in work life; collaboration is needed in complex 

work  tasks  that  demand  skills,  knowledge,  and  aspects  from  different  domains.  Moving 

across domain boundaries has become crucial. Therefore, in today’s work life, the essential 

of expertise lies in managing changes and new situations and in leaping into new domains 

(Engeström, 2006; Engeström et al., 1995). Engeström (2004) calls this type of expertise as 

horizontal expertise. 
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Bereiter  and  Scardamalia  (1993)  remind  that  without  teamwork  a  group  of  individual 

experts may not succeed in producing expert results. Also Bransford (2004) brings out the 

fact  that  results  from  collaborative  problem-solving  with  shared  expertise  can  be  more 

fruitful  and  productive.  Bransford  sees  that  shared  expertise  may “generate  alternative 

problem  definitions  and  increase  the  problem  spaces  that  can  be  explored”  (p.  3). 

Hakkarainen  (2006)  discusses  the  significance  of  teamwork  from  intelligence  aspect.  He 

sees  that  people  who  might  have  limited  intelligence  resources  may  achieve  remarkable 

results  in  teams  or  networks  where  efforts  are  shared  with  other  people.  Hakkarainen 

emphasizes the social aspect in intelligence and thus the importance of bringing together 

people  with  different  knowledge  and  competences.  When  they  share  their  expertise  and 

complement  each  other’s  skills  the  results  are  better  than  from  individual  performance. 

  

Although  the  focus  in  my  study  is  on  individual  experts  I  explore  their  experiences, 

performance and skills in respect of collaboration and teamwork in the context of shared 

expertise.  Therefore,  I  seek  to  view  adaptive  experts  in  the  light  of  the  horizontal 

dimension  of  expertise  as  suggested  by  Engeström (2004).  I  see  this  perspective 

particularly important for my study in order to understand more deeply adaptive expertise 

in  work  life  because  collaboration  is  such  an  important  factor  in  today’s  expert  work  as 

mentioned above. 

2.6 Acquisition of Expertise 

Only since the last decades of the 20th century an interest into the nature of the process of 

learning  of  expertise  has  arisen.  Changes  in  society  and  work  life  along  with  new 

specialties, such as artificial intelligence, have created a need to understand expertise more 

deeply;  what  it  is  and  how  it  develops  (Bereiter  &  Scardamalia,  1993).  Acquisition  and 

learning  of  expertise  have  been  studied  from  different  perspectives.  In  the  following  I 

describe  three  approaches  to  explore  the  development  of  expertise.  First,  I  describe  how 

domain-specific  expertise  can  be  acquired  through  experience  and  deliberate  practice. 

Second,  I  present  seven  levels  of  expertise  in  a  proficiency  scale  as  described  by  Chi 

(2006). Third, I focus on the development of expertise and particularly adaptive expertise 

from  educational  perspective.  Especially  the  third  approach  gives  relevance  to  my  study; 
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there  is  not  enough  evidence  on  adaptive  experts’  performance  and  skills  in  work 

environments. 

2.6.1 Deliberate practice 

In general, expertise and the knowledge leading to it are seen as a result of experience and 

practice (Bereiter & Scardamalia, 1993). Research on expertise on a variety of domains has 

confirmed  the  importance  of  experience  in  the  acquisition  of  expertise,  especially  in 

knowledge domains such as mathematics and physics with structured problems (Larkin et 

al.,  1980;  Leinhardt  &  Smith,  1985).  However,  the  studies  of  Bereiter  and  Scardamalia 

(1993) have shown that even enormous amount of practice does not automatically lead to 

expertise.  It  is  important  to  also  consider  that  experience  can  lead  to  expertise  only  if 

practitioners are capable of learning from it (Kennedy, 1987). 

The idea of deliberate practice explores the significance of experience in the acquisitions 

of expertise and seeks to understand how some individuals reach elite status of expertise 

while  others  remain  mediocre.  The  research  has  shown  that  elite  experts  undertake 

deliberate practice, that is, they intentionally make efforts and practice to go beyond their 

current  level  of  achievement  or  zone  of  proximal  achievement  (Chi,  2011).  Ericsson, 

Krampe  and  Tesch-Römer  (1993)  define  deliberate  practice,  with  regard  to  expert 

performance,  by  distinguishing  it  from  mere  participation.  Hence,  by  deliberate  practice 

they mean a person’s engagement in specially designed training activities that have been 

found  most  effective  in  maximizing  improvement.  This  involves  setting  appropriate 

personal  goals  and  monitoring  informative  feedback.  Furthermore,  Ericsson  and  his 

colleagues distinguish between three general types of domain-related activities: work, play 

and  deliberate  practice.  For  each  of  them  the  goals,  costs,  and  rewards  differ.  In 

comparison  to  work  and  play,  deliberate  practice  requires  more  effort  without  external 

rewards and is not inherently enjoyable. The motivation to practice comes from the desire 

to improve performance. 

According  to  Ericsson  (2002),  research  on  diverse  domains  has  shown  how  experts’ 

performance  develops  over  time  and  how  experience  improves  performance,  that  is, 

engagement  in  domain-related  activities  is  necessary  to  acquire  expertise.  Originally 

Simon and Chase (1973) proposed a ten-year rule based on their classic study on expertise, 

on  modern  chess  masters’  performances.  Simon  and  Chase’s  study  showed  that  no 
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international chess master had reached the superior level with less than ten year’s intense 

preparation.  According  to  Ericsson  and  his  colleagues  (1993),  subsequent  studies  on 

diverse domains, such as music, sports, mathematics and science, have also confirmed the 

necessity for experience and intense preparation of ten years or more before attaining the 

highest level of expert performance. There are, however, also contradictory findings to this 

rule  from  expert  studies  with  children  (e.g.  Hatano  &  Inagaki,  1986;  Torbeyns, 

Verschaffel,  &  Ghesquière,  2006).  They  show  that  many  years  of experience  are  not 

needed  for  expert  performance.  Therefore,  this  should  be  taken  into  consideration  when 

viewing the acquisition or learning of expertise; that is to say, in which context and what 

type of expertise is explored. 

As  previously  mentioned,  mere  extended  experience  is  not  sufficient  for  reaching  the 

highest  levels  of  expert  performance.  It  is  neither  simple  nor  unambiguous  and  it  has 

limitations. Deliberate practice demands time, energy, and money. Moreover, according to 

Ericsson  and  his  colleagues  (1993),  engaging  in  deliberate  practice  is  not  intrinsically 

motivating.  It  is  an  effortful  activity  that  one  can  carry  out  only  a  limited  time  per  day 

without exhaustion. Therefore, Ericsson and his colleagues bring out that motivation and 

perseverance  are  also  necessary  for  acquirement  of  expert  performance  as  claimed  by 

Galton  (1869).  This  is  in  line  with  Hunt’s  (2006)  finding  based  on  his  review  on  expert 

studies  from  different  areas  of  psychology  and  economics.  Hunt  reminds  that  acquiring 

expertise is not purely a cognitive matter. Instead, also personal interests and social support 

play  an  important  role.  In  addition,  some  other  factors  play  an  important  role  in  the 

acquisition  process  of  expert  performance,  such  as  access  to  instructions,  feedback,  and 

avoided disease and injury (Ericsson et al., 1993; Hunt, 2006).  

The  perspective  of  deliberate  practice  in  achieving  expertise  described  in  this  section 

stresses  the  importance  of  the  type  and  structure  of  practice  in  acquiring  expert 

performance.  Deliberate  practice  aims  at  expertise  in  a  specific  domain.  From  the 

perspective  of  my  study,  the  domain-specific  expertise  is  necessary  but  not  sufficient 

alone.  In  the  following  sections  I  describe  the  development  of  expertise  covering  skills 

related to larger and more complex domains. 



21 
 

 

2.6.2 Levels of expertise in a proficiency scale 

According  to  Chi  (2006),  the  relative  research  approach  in  expert  studies  (described  in 

section  2.2.2)  considers  expertise  as  a  level  of  proficiency  that  novices  can  achieve.  Chi 

has distinguished seven levels of expertise in a proficiency scale that she has adapted from 

Hoffman (1998). The levels range from naive to master (Table 3). The proficiency level of 

an individual can be assessed using different measures that compare the assessed person to 

others,  for  example  academic  qualifications,  seniority  or  years  of  experience,  and 

performance  tests.  The  relative  research  approach  views  expertise  from  learning 

perspective. The aim is to understand how less skilled persons can learn to become more 

skilled because it is assumed that a majority of students is able to attain expertise. In order 

to understand this, it must be studied how experts became that way and therefore excel the 

others (Chi, 2006).  

Table 3. The levels of expertise in a proficiency scale. From “Two Approaches to the Study of Experts’ 
Characteristics”. By M. T. H. Chi, 2006. In K. A. Ericsson, N. Charness, P. Feltovich, & R. R. Hoffman 
(Eds.), The Cambridge handbook of expertise and expert performance (pp. 21-30). Cambridge 
University Press 

Level of expertise Description of expertise 

Naive One who is totally ignorant of a domain. 

Novice Literally, someone who is new – a probationary member. There has been 
some minimal exposure to the domain. 

Initiative Literally, a novice who has been through an initiation ceremony and has 
begun introductory instruction. 

Apprentice Literally,  one  who  is  learning – a  student  undergoing  a  program  of 
instruction beyond the introductory level. Traditionally, the apprentice is 
immersed in the domain by living with and assisting someone at a higher 
level.  The  lengts  of  an  apprenticeship  depends  on  the  domain,  ranging 
from about one to 12 years in the Craft Guilds. 

Journeyman Literally, a person who can perform a day’s labor unsupervised, although 
working  under  orders.  An  experience  and  reliable  worker,  or  one  who 
has achieved a level of competence. Despite high levels of motivation, it 
is possible to remain at this proficiency level for life.  

Expert The  distinguished  or  brilliant  journeyman,  highly  regarded  by  peers, 
whose  judgments  are  uncommonly  accurate  and  reliable,  whose 
performance shows  consummate  skill  and  economy  of  effort,  and  who 
can deal effectively with certain types of rare or “tough” cases. Also, an 
expert is one who has special skills or knowledge derived from extensive 
experience with subdomains. 

Master Traditionally, a master is any journeyman or expert who is also qualified 
to teach those at a lower level. Traditionally, a master is one of an elite 
group  of  experts  whose  judgments  set  the  regulations,  standards,  or 
ideals.  Also,  a  master  can  be  that  expert  who  is  regarded  by  the  other 
experts as being “the” expert, or the “real” expert, especially with regard 
to sub-domain knowledge. 
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The  table  above  presenting  Chi’s  (2006)  proficiency  scale  of  expertise  helps  perceiving 

how people with different experience and level of knowledge can be seen in work life with 

regards  to  expertise.  It  shows  that  the  distinction  between  novices,  experts  and  adaptive 

experts  is  not  explicit.  The  development  towards  expertise  is  rather  a  continuum  as 

discussed below in the following section. An interesting aspect of Chi’s proficiency scale 

and the expert levels is the fact that a journeyman could stay at his or her current level for 

life. The question arising from this remark is whether it is a personal choice or a lack of 

necessary skills in order to progress to the next level. Based on this proficiency scale, the 

focus  in  my  study  is  on  the  level  of  experts  or  masters  who,  in  my  opinion,  correspond 

with adaptive experts.  

2.6.3 Learning of adaptive expertise 

According  to  Bereiter  and  Scardamalia  (1993),  learning  is  one  characteristic  determining 

expertise. Namely, expertise can properly be referred to the abilities that people are able to 

effortfully acquire and which carry them beyond what evolution has specifically prepared 

them  for.  The  intentionality  of  acquiring  expertise  differentiates humans  from  animals. 

Animals  as  well  as  humans  can  learn  many  things,  even  complicated  things,  but  for 

humans  the  learning  is  intentional.  For  example  fish  can  be  excellent  swimmers  but 

humans can learn to be excellent swimmers with hard work and effort. Therefore, expertise 

is,  as  Bereiter  and  Scardamalia  (1993,  p.  4)  have  stated,  “a  venture  beyond  natural 

abilities”. 

According to Chi (2011), in the light of progress in expert studies and the current research 

directions, still today there are two questions that remain unanswered: how an individual 

learner could be trained to become an adaptive expert and how expertise could be acquired 

without  years  of  practice.  For  example,  the  results  from  contrastive  studies  on  expertise, 

that  is,  experts  vs.  novices,  are  not  easily  interpreted  from  instructional  or  educational 

perspective.  That  is  to  say,  further  research  is  needed  to  find  out  how  to  train  for  the 

acquisition of expertise (Chi, 2011).  

As  previously  mentioned,  research  on  expertise  in  educational  fields  is  grounded  on 

problem-solving  and  this  is  also  the  case  for  research  related  to  learning  of  expertise, 



23 
 

 

where  problem-solving  is  seen  as  a  key  process  in  expert  work  (Hyvönen  et  al.,  2014). 

Bereiter and Scardamalia (1993) have pointed out that it is when people work at the edge 

of  their  competence  to  tackle  increasingly  difficult  problems  to  extend  their  competence 

that they develop expertise. They have argued that expertise should be seen as a process 

rather  than  a  state.  According  to  Crawford  (2007),  research  (e.g.  Chi  et  al.,  1998)  has 

shown  that  “self-directed,  effortful  problem-solving  in  the  context  of  everyday practice 

enables practitioners to learn and develop expertise” (p. 3). 

With regard to learning of expertise and particularly adaptive expertise the importance of 

knowledge construction and domain-specific knowledge are largely discussed – whether it 

is more important to learn about knowledge and skills of a specific domain or about skills 

that would prepare students for their future careers and the world “out there” as stated by 

Bransford  (2004).  Lajoie’s  (2003)  view  of  learning  of  expertise  is  based  on  the  idea  of 

transiting knowledge. She points out that this transition, meaning the trajectories or paths 

toward expertise are domain-specific. Therefore, she sees that in helping students in their 

path from students to expert professionals and to acquire higher levels of competence, the 

trajectories must be documented and used within instructional contexts.  

When  designing  instruction,  from  Lajoie’s  point  of  view,  it  is  important  to  know  what 

experts know in order to determine the trajectory towards competence for a specific task 

and  domain.  According  to  Lajoie  (2003),  the  domain-specific  understanding  about 

expertise  distinguishes  it  from  general  intelligence;  experts  are  experts  in  something. 

Nevertheless,  as  I  see  it,  transferring  domain-specific  knowledge is  not  enough  to  learn 

adaptive expertise needed in work life. In higher education the domain-specific knowledge 

construction  is  important  but  what  I  see  as  much  important  as  transferring  knowledge  is 

transferring  the  adaptive  skills  and  attitudes  needed  in  expert  work  and  especially  in 

collaborative  work.  According  to  Feltovich,  Prietula  and  Ericsson  (2006),  it  is  not 

sufficient to know how an expert does something in order to teach it to novices. Instead, 

expertise  should  be  seen  as  a  long-term  developmental  process  that  cannot  be  merely 

handed to someone.  

My idea of learning of expertise is in line with Hatano’s (2003) as well as Brophy, Hodge 

and  Bransford’s  (2004)  views  of  expertise  with  regard  to  work  and  education.  They 

emphasize  the  importance  of  flexibility  and  adaptiveness  in  today’s  work  life.  It  is  not 

enough to learn how to apply one’s knowledge to solve problems quickly and efficiently. 
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Instead, learners should have flexible knowledge and innovative skills in problem-solving 

and  identifying  new problems,  in  other  words,  they  should  be  able  to  apply  flexibly  and 

creatively  the  procedures  that  they  have  learned.  This  crystallizes  to  the  idea  of  adaptive 

expertise; what leads students to success in their careers and enables them to be innovators 

in their  field  is  the  depth  of  their  knowledge  and  the  approaches  they  use  to  solve 

problems. Brophy  and  his  colleagues (2004)  do  not  however  deny  the  importance  of 

domain-specific conceptual knowledge. They consider stronger conceptual understanding 

essential for adaptive and flexible problem-solving. Conceptual knowledge is necessary for 

selecting  among  alternative  possibilities  within  the  problem-solving  procedure.  It  also 

enables identifying opportunities for change and creative ideas as well as to expand those 

creative  ideas.  In  addition,  conceptual  knowledge  “enables  experts  to  construct  mental 

models  of  the  major  entities  in  a  content  domain,  models  that  can  be  used  in  mental 

simulations” (Hatano, 2003 p. xi). 

According to Bransford (2004), the most essential assumption related to adaptive expertise 

is  that  it  does  not  develop  simply  by  improving  routine  expertise.  Instead,  it  “involves 

habits  of  mind,  attitudes,  and  ways  of  thinking  and  organizing  one’s  knowledge  that  are 

different from routine expertise and that take time to develop” (p. 3). Chi (2011) suggests a 

somewhat similar idea in order to accelerate the acquisition of expertise without years of 

practice. Her idea is to adapt a new way of thinking about differences between experts and 

novices  as well  as  between  adaptive  and  routine  experts.  Accordingly,  achievement  of  a 

perspective  shift  might  be  one  solution  to  acquisition  of  adaptive  expertise.  By  the 

perspective shift, Chi reverts to a shift across ontological categories, for example “a shift 

between seeing the parts versus seeing the whole … or a shift between individual entities 

versus a system” (Chi, 2011, p. 34). In order to be able to train adaptive expertise we need 

to understand what is that other perspective of the experts; we need to explore the source 

for adaptive experts’ greater conceptual and procedural understanding (Chi, 2011). This is 

indeed the purpose of my study; I seek to explore what are the perspectives and the sources 

for adaptiveness in collaborative work conditions of the experts participating in my study. 

The  collaborative  context  of  my  study  is  relevant  considering  for  example  Hakkarainen 

and his colleagues’ (2012) understanding of expertise according to which development of 

expertise should not be seen only through individual acquisition of knowledge but through 

participation in expert communities. 
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The  key  aspects  in  developing  adaptive  expertise,  according  to  Bransford (2004),  can  be 

crystalized in good self-regulated learning skills including metacognition. All this requires 

a metacognitive approach to both teaching and learning. Students need to understand their 

own processes of knowing and problem-solving; the processes behind their learning. They 

need  to  realize  that  learning  is  an  opportunity  to  develop  and  to  try  something  new. 

Therefore,  they  should  adapt  a  certain  attitude  towards  learning;  consider  themselves  as 

lifelong  learners  including  their  strengths  and  weaknesses  rather  than  as  experts  who 

should  know  all  the  answers  (Bransford,  2004).  All  in  all,  the  principle  ideas  underlying 

adaptive expertise compared to routine expertise are flexibility and seeing problems as an 

opportunity to learn as well as to expand one’s current level of expertise. 

It  is  possible  also  for  routine  experts  to  learn  adaptive  expertise  but  it  is  probably  more 

difficult  than  it  would  be  when  started  already  during  studies.  Bereiter  and  Scardamalia 

(1993)  also  emphasize  the  importance  of  pursuing  an  expert  career  and  performance  as 

early as possible, preferably already in school. Researchers (Brophy et al., 2004; Hatano, 

2003; Hatano and Inagaki, 1986) remind that differences in the learning process between 

routine  and  adaptive  expertise  should  be  taken  into  account  when  designing  teaching  of 

expertise  and  instruction  and  when  defining  learning  outcomes  as  well  as  assessment 

measures. There are tasks and professions that do not require adaptive expertise and do not 

even offer opportunities to develop adaptive approach to solve problems. Brophy and his 

colleagues (2004) point out that the instructional goals should indicate if the final outcome 

is  aiming  at  routine  or  adaptive  expertise.  Measures  for  routine  expertise  should  not  be 

used to provide evidence of adaptive expertise. Instead, if the aim is to develop adaptive 

expertise  requiring flexible  knowledge  transferable  to  multiple  contexts,  these  aspects 

should be taken into account in the instruction and the assessment whereas the assessment 

of expertise of the routine can be done in a specific context that is not expected to change. 

Lajoie (2003), Bereiter and Scardamalia (1993) share a common understanding about the 

progress towards expertise in a sense that it might not always be a linear continuum. Lajoie 

considers  this  progress  from  learning  aspect.  She  states  that  the  trajectory  towards 

expertise  is  sometimes nonlinear having  several  signposts  where  learning  transitions  can 

take  place.  How  to  promote  these  transitions  or  changes  in  competence  in  different 

learning  situations  should  be  taken  into  account  in  research.  Bereiter  and  Scardamalia 

(1993)  acknowledge  also  the  nonlinearity  of  the  progress  towards  expertise  but  in  turn 

view  it  from  professional  aspect.  From  their  point  of  view  the  essential  question 



26 
 

 

concerning  learning  of  expertise  lies  in  the  way  expertise  is  conceived.  If  expertise  was 

seen  as  a  state  that  is  acquired  through  sufficient  practice  and  experience,  the  most 

prominent  problem  regarding  education  and  learning  of  expertise  would  be  to  find  a 

suitable  method  to  speed  up  the  process  of  turning  novices  into  experts.  According  to 

Bereiter and Scardamalia (1993), the problem is rather how to train novices to develop into 

experts  instead  of  experienced  nonexperts.  They  approach  this  problem  from  a  different 

aspect  than  most  expert  studies.  They  consider  expertise  as  a characteristic  of  careers 

rather  than  as  a  characteristic  of  people.  From  this  perspective  the  problem  related  to 

learning of expertise is “how to get people to pursue expert careers and to sustain them in 

those  careers”  (Bereiter  &  Scardamalia,  1993,  p.  18).  With  an  expert  career  Bereiter  and 

Scardamalia do not refer only to highly specialized or professionalized career demanding 

extensive  formal  training.  The  essential  characteristic  of  an  expert  career  is  the  way  a 

person addresses problems of his or her job, that is, at the upper limit of the scope of his or 

her skills.   

The  perspective  of  attributing  expertise  to  the  career  helps  in  understanding  the 

development  of  expertise  as  a  nonlinear  progress.  Sometimes  people  might  decline  with 

their  careers  or  they  might  switch  from  an  expert  way  of  performing  their  work  to  a 

nonexpert  way.  That  does  not  mean  that  people’s  expertise  would  be  lost.  It  means  that 

they  have  temporarily  ceased  to  maintain  expert  careers.  In  addition,  this  perspective 

enables  examining  the differences  between  experts  and  nonexperts  across  their  whole 

career span. Furthermore, attributing expertise to the career, prevents reducing expertise to 

skill. As noted above, reducing expertise to skill would neglect much relevant information 

about  the  nature  of  expertise,  such  as,  how  it  has  developed  and  where  it  is  leading 

(Bereiter & Scardamalia, 1993).  

Bereiter and Scardamalia and their students (Ghent, 1989; Tal, 1992, as cited in Bereiter & 

Scardamalia, 1993) have examined expertlike learning comparing student learning to what 

is  known  about  experts.  Their  studies  have  given  some  understanding  about  expertlike 

learning and also provided some information in order to improve the education of experts. 

The conclusion of those studies is that there are expertlike students who already resemble 

experts  in  important  respects.  Bereiter  and  Scardamalia  recognize  the  fact  that  the 

conventional  view  of  expertise  does  not  accept  the  idea  of  expertlike  students  because  it 

sees expertise as a final state that can be reached by going through one or more prior states. 

Bereiter  and  Scardamalia  question  however  the  conventional  view  and  propose  that  a 
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person could be an expert in some sense already in the early stages of a career even though 

the public would not recognize it as expertise. Their studies have shown that even nursery 

school pupils can have an expertlike approach to learning. Therefore, as I see it, Bereiter 

and  Scardamalia  do  not  see  expertise  as  an  ability  to  accomplish  a  task  but  rather  as  an 

approach to problems, that is, how a person tries to solve a challenging problem. 

Bereiter and Scardamalia’s (1993) view of expertlike approach to learning as well as their 

understanding  about  the  importance  of  following  an  expert  career  and  performance 

preferably already  in  school  give  relevance  to  my  study.  In  addition  to  domain-specific 

skills  students  could  learn  adaptive  approach  to  problem-solving  and  to  work  life  in 

general. My study gives insights of the skills the adaptive experts need in their work and 

which  could  thus  be  taught  in  school.  According  to  Bereiter  and  Scardamalia  (1993) 

students should be ready, by the time they finish their secondary education, to profit from 

specialized education in ways that will lead them to expertise. 

Researchers  (e.g.  Bransford  et  al.,  2000;  Hatano  &  Oura,  2003;  Lajoie,  2003;  Lin, 

Schwartz, & Hatano, 2005) have suggested ways to foster expertise and to create learning 

environments  that  could  enhance  expertise.  Some  of  them  (e.g.  Bransford  et  al.,  2000; 

Lajoie,  2003)  see  it  important  to  provide  exemplars  of  expertise  to  novices  including 

models of expert problem-solving. This implies that it is necessary to understand expertise, 

its  characteristics  and  performance  in  order  to  design  that  kind  of  learning environments 

using models of expertise. 
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3 Research Methodology 

This  is  an  empirical  qualitative  study.  As  a  data  collection  method  I  used  individual 

interviews,  more  precisely  semi-structured  in-depth  interviews.  I  analyzed  the  data  with 

help of qualitative content analysis method. In this chapter I describe the research process, 

how the study was conducted, and the research methodology and methods adopted.  

3.1 Qualitative Research and My Role as a Researcher 

I  conducted  my  study  following  the  constitutive idea  of  qualitative  research,  which  is  to 

understand the  research  subject  and  the  phenomenon  that  it  focuses  on.  I  chose  the 

qualitative approach because it emphasizes participants’ perspectives and their experiences 

as they are lived or felt. By understanding the participants’ meanings, qualitative research 

seeks to enlighten the inner dynamics of situations, which might otherwise be invisible to 

outsiders (Biklen, 1992; Sherman & Webb, 1990). The aim is to interpret the findings of 

the  study  and  to  search for  new  insights  of  the  research  subject  (LeCompte,  Millroy,  & 

Preissle, 1992; Sherman & Webb, 1990). Compared to quantitative researchers, who may 

state causes and predict human behavior based on verification and elaboration on a theory, 

qualitative  researchers  seek  to  comprehend  human  behavior  and  experience.  Qualitative 

researchers  consider  human  behavior  as  too  complex  to  search  for  cause  and  prediction. 

Instead, they take an interpretative approach to their study (Biklen, 1992). 

In my study the context of the research subject has a particular importance. In qualitative 

research the focus is on individual cases but they must be seen and reflected in respect of a 

larger  context  (Puusa  &  Juuti,  2011). The  context  has  a  specific  significance  because 

human  behavior  and  experience  cannot  be  understood  if  they  are  isolated  from  their 

contexts. Further, the context of the study should be taken as natural settings as they are 

found; they should not be contrived, constructed, or modified.  

In qualitative research the subjective nature of information received from the real world is 

emphasized. Interaction between the researcher and the participants is an essential part of 

the study. Along with the perspectives of the participants, the perceptions of the researcher 

are  in  a  center  point  in  the  study  (Biklen,  1992;  Puusa  &  Juuti,  2011).  Accordingly,  the 

researcher needs to ensure that he or she captures the perspectives accurately. Therefore, 

the  researcher  is  seen  as  a  key  instrument  for  the  study.  In  qualitative  research  the 
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prejudices,  opinions  and  other  biases  of  the  researcher  might  affect  the  study.  Thus, 

specific  research  methods  are  chosen  in  order  to  reduce  their  effect.  Nevertheless,  those 

methods  cannot  eliminate  the  researcher’s  biases  entirely,  but  may  limit  them (Biklen, 

1992).  

As  I  see  it,  the  pre-understanding  of  the  researcher  creates  sort  of  a  framework  for  the 

study;  it  affects  the  way  the  researcher  conducts  the  study,  analysis  the  data  and  makes 

conclusions. My role as a researcher was to listen carefully the participants’ thoughts and 

ideas, to go deeper in their answers and to search for meanings, also other than the obvious 

ones that came forth from the data. However, I kept in mind not to make false and biased 

interpretations  by  making  assumptions  of  the  participants’  answers  that  go  beyond  the 

evidence.  I  prepared  myself  for  the  interviews  by  exploring  the  expert  literature  and 

theoretical constructs in order to seek for relevant information. Before analyzing the data, I 

studied  the  literature  related  to  the  main  theoretical  concepts  of  my  study  even  more 

rigorously in order to be able to make accurate conclusions and to bind the results with the 

theoretical framework.  

3.2 Research Method – Content Analysis 

To analyze the data I used qualitative content analysis method (Krippendorf, 2004; Tuomi 

& Sarajärvi, 2009) as a guideline. It is a suitable technique for making replicable and valid 

inferences  and  conclusions  from  texts.  In  addition,  it  is  a  scientific  tool  enabling  a 

researcher to understand a particular phenomenon and providing new insights of the topic 

under  the  study.  In  content  analysis  a  specific  procedure  (Table 4)  is  followed  and  it  is 

expected  to  provide  replicable  findings.  Special  attention  and  significant  role  should  be 

given  to  the  context  chosen  by  the  analyst.  The  context  embraces  the  whole  analysis 

process; it explains how the analyst views the texts and the knowledge he or she applies to 

the  study  (Krippendorf,  2004).  This  method  is  a  suitable  method  for  my  study  because  I 

seek  to  understand  and  describe  adaptive  experts’  performance  in  and  perceptions  about 

collaboration  in  work  environments.  Therefore  the  context  plays  a  significant  role in  the 

interpretations.  Tuomi  &  Sarajärvi  (2009)  point  out  an  important  fact  related  to  content 

analysis reminding that it only helps in categorizing the data and thus the researcher should 

not forget to make meaningful conclusions based on the analysis. 
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Table 4. The conceptual components employed in Krippendorf’s framework for content analysis. 
From “Content Analysis. An Introduction to Its Methodology. Second Edition”. By K. Krippendorf, 
2004. Sage Publications, Thousand Oaks, California 

Framework for content analysis 

A body of text, the data that a content analyst has available to begin an analytical effort 

A research question that the analyst seeks to answer by examining the body of text. 

A context of the analyst’s choice within which to make sense of the body of text. 

An analytical construct that operationalizes what the analyst knows about the context. 

Inferences  that  are  intended  to  answer  the  research  question,  which  constitute  the  basic 

accomplishment of the content analysis. 

Validating evidence, which is the ultimate justification of the content analysis. 

 

I  approached  my  data  from  two  types  of  analysis  based  on  deductive  and  abductive 

reasoning. A  deductive  analysis is  grounded  on  existing  theory  to  define  the  research 

subject  (Tuomi  &  Sarajärvi,  2009).  In  my  study  I  use  the  deductive  analysis  to  explore 

whether  the  participants  can  be  considered  as  adaptive  experts.  I  examine  their 

characteristics  and  performance  in  the  light  of  the  theory  on  adaptive  expertise.  The 

deductive analysis represents only a small part of my study in order to define the basis for 

the rest of the analysis.  

The main part of my study is based on abductive analysis seeking to find answers to my 

research  questions.  The  abductive  analysis  has similarities  with  inductive  analysis,  in 

which  the  main  focus  is  on  the  data  and  theory  has  no  role  in  the  analysis.  In  both 

abductive and inductive reasoning the units of analysis are not chosen beforehand but they 

arise from the data according to the aim of the study. However, in the abductive approach 

there are connections to the theory that may guide the analysis. Also prior knowledge of 

the  researcher  may  affect  the  analysis.  However,  the  main  idea  is  not  to  test  an  existing 

theory  but  the  theory  may provide  new  insights  and  paths  for  the  study (Tuomi  & 

Sarajärvi, 2009). It is not evident to differentiate between abductive and inductive analysis. 

The  way  I  analyzed  the  second  part  of  my  data  is  closer  to  abductive  analysis  because, 

during  the  analysis process,  theory  did  not  guide  the  coding  or  creating  the  sub-nodes. 

However, after the analysis process, I reflected the results in light of the theory on adaptive 

expertise. 



31 
 

 

3.3 Aim of the Study and Research Questions 

The aim of my study is to explore adaptive expertise in work life with respect to sharing of 

expertise  and  collaboration.  I  seek  to  understand  how  adaptive  experts  perceive  shared 

expertise  and  collaboration  as  a  part  of  their  work,  what  kind  of  challenges  they  face  in 

collaboration  and  how  they act  in  those  challenging  collaborative  work  situations.  In 

addition, I explore what are the most important skills for adaptive experts in complex work 

domains.  As  mentioned  above,  demands  for  adaptive  skills  and  expertise  are  growing  in 

many domains. Moreover, collaborative work and sharing of expertise are essential parts of 

work  in  most  professions.  Through  giving  insights  into  adaptive  experts’  skills  and 

performance  in  today’s  collaborative  work  environments  my  study provides information 

for  wider  understanding  on  how  to  promote  adaptive  expertise  and  collaboration  in 

business life and in education. The research questions are:  

1. What  kind  of  role  do  collaboration  and  shared  expertise  represent  in  adaptive 

experts’ work? 

1a. How do adaptive experts share their own expertise? 

1b. What kind of role do expert networks represent in adaptive experts’ work?  

2. How do adaptive experts work in collaborative problem-solving situations?  

2a. What kind of challenges do adaptive experts meet in collaborative work? 

2b. How do adaptive experts act in challenging collaborative work situations?  

3. What kind of skills are the most important for adaptive experts in work life? 

3.4 Participants 

The participants to this study are seven scientists and experts (four women and three men) 

in  the  field  of  environment,  from  public  and  private  sectors:  Audrey,  Beatrice,  Mary, 

Susan, Alan, Ben, and David. The participants are researchers, specialists, or managers in 

different  positions  working  with  complex  challenging tasks  where  also  shared  expertise 

and  collaboration  is  needed.  I  use  pseudonyms  for  the  participants’  names.  In  addition,  I 

give  no  specific  information  on  their  education,  position  or  organization  to  ensure  their 

anonymity.  To  select  the  participants  I  have  sent  requests  for  interviews  by  email  to  the 

human resources department of some well known environmental organizations in Finland 
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asking  them  to  appoint  appropriate  experts  to  my  study.  In  some  cases  I  used  also  my 

personal contacts to find suitable interviewees. I selected the environmental field because it 

is  a  domain  that  is  in  constant  change.  People  who  work  on  that  domain  need  to  follow 

those changes and learn new knowledge all the time, that is to say, they need to be adaptive 

experts. Also multidisciplinary approach to problems is often needed on that domain. 

Although the number of participants in a qualitative research is not fully resolved, it is in 

general not seen as the most crucial factor of the study. The goal in qualitative study is not 

to generalize but to cover, describe and interpret the data in-depth. It is quite common to 

have  fewer  than  ten  respondents  and  sometimes  even  only  one  person  is  studied  in 

qualitative research (Lichtman, 2013). In the scope and resources of my study, representing 

a Master’s Thesis, seven participants can be considered a reasonable amount.  

There is no absolute measure that would help us to tell whether a person is an expert or not 

(Bereiter  &  Scardamalia,  1993).  Especially  professional  expertise  cannot  be  directly 

measured. In some previous studies on expertise the experts have been selected based on 

nomination  system  and  interviews  (e.g.  Allison  and  Allison,  1993).  Brenninkmeyer  and 

Spillane (2008) considered also personality when selecting the experts in their study. Both 

of  the  above  mentioned  approaches  to  select  experts  can  be  defended  but  not  without 

problems.  In  Brenninkmeyer  and  Spillane’s  (2008)  study  they  use  a  mixed-methods 

design,  that  is,  some  qualities  of  leadership  are  measured  quantitatively  (e.g.  personality 

traits) and some other can be understood only qualitatively. Reputational approach has also 

been  widely  used  in  the  selection  of  experts.  This  approach  has,  however,  inherent 

reliability difficulties (Allison & Allison, 1993).  

In  my  study the  experts  were  selected  based  on  their  professional  position,  title  and 

experience (Bereiter & Scardamalia, 1993). They all have a higher education degree, some 

of them also a doctoral degree. Their age varies between 40 and 55 years and they all have 

more  than  15  years  of  work  experience  in  their  domain.  In  the  requests  for  interviews  it 

was mentioned that the persons participating in the research should have at least ten years’ 

experience  and  they  should  be  considered  as  experts  within  their  organization  and  work 

community.  By  accepting  the  request  for  an  interview  and  to  take  part  in  my  study  the 

participants implicitly accepted the idea of representing experts.  

In my study I assume that the participants are not only experts but also adaptive experts. In 

the interviews I have asked particular questions related to some basic characteristics linked 
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to adaptive experts described in the theoretical framework. Those questions were to reveal 

whether the interviewees could effectively be considered as adaptive experts. Based on the 

answers given to those specific questions, all of the participants can be considered adaptive 

experts. The evidence on this assumption is further discussed in the Results section. 

3.5 Data Collection with Interviews 

The  data  consists  of seven  semi-structured  interviews  conducted  with  experts  in 

environmental  domain.  I  carried  out  the  interviews  during  October  and  November  2013. 

The duration of the interviews varied from 45 minutes to 1,5 hours. I recorded them with 

an  iPad  application.  I asked  for  permission  for  the  recording  and  for  the  use  of  direct 

citations  from  the  interview  discussions  and  received  it  from  all  the  participants.  I 

conducted the interviews in Finnish and translated the extracts cited in the Results chapter 

into English. 

There were four themes in the interviews with several questions under each theme. I wrote 

the questions in the light of my previous knowledge on expert characteristics and adaptive 

expertise.  The  themes  are  1)  work  tasks,  work  environment,  and  skills  and  knowledge 

demanded  in  work;  2)  problem-solving  process,  own  expertise  and  learning;  3) 

collaboration  and  shared  expertise;  and  4)  collaborative  problem-solving.  During  the 

interviews I adapted the questions according to the progress of the interviews, this means 

that I sometimes changed the order of the questions according to the interviewees’ answers 

and asked additional questions when needed. The interview questions had three purposes. 

They  were  to  1)  give  answers  to  the  research  questions,  2)  examine  whether  the 

participants could be considered as adaptive or routine experts, and 3) reveal general skills 

and  knowledge  demanded  in  work  life.  With  regard  to  the  third  purpose  I  was  not  sure, 

before carrying out the interviews, if something useful would come out. However, already 

when doing the interviews I noticed that a new theme arose from my interviews and that 

was  the  skills  and  knowledge  needed  to  be  an  adaptive  expert  in  work  life.  Therefore,  I 

added a third research question to my study.  

I  originally  planned  to  collect  my  data  with  questionnaires  in  order  to  have  more 

participants  in  my  study  but  then  realized  that  interviews  would  give  much  deeper 

information.  In  the  interviews  I  was  able  to  ask  further  questions  for  more  detailed  and 

clarified  answers  and  to  explain  terms  and  meanings  to  the  participants  (Hobson  & 
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Townsend, 2010). In addition, with questionnaires there is the risk that people do not fill 

them out entirely or at all. Therefore, I opted for richer information to bigger sample size. 

Observations were also one possibility to collect the data. They would have given more a 

picture  of  the  experts’  performance  in  real  collaborative  situations.  With  the  interviews  I 

now got the experts’ own perceptions of their performance. However, their reflections of 

their actions are very important, especially considering the challenges in collaboration. In 

addition,  I  could  cover  a  much  broader  range  of  issues  with  the  interviews  (Hobson  & 

Townsend, 2010).  

I chose semi-structured in-depth interviews for the data collection method because they are 

a  suitable  way  to  find  out  about  the  participants’  experiences,  ideas,  thoughts  and 

perceptions (Gibson, 2010). In the center is the story of the person who is interviewed and 

the  meanings  that  person  makes  of  his  or  her  experiences.  With  interviews  a  researchers 

gets an access to the context of people’s behavior and by that means a way to comprehend 

the  meaning  of  that  behavior  (Seideman,  1991).  In  addition,  semi-structured  interviews 

allow  adapting  the  interview questions  and  the  wording  in  a  way  that  is  sensitive  to  the 

discourse.  The  researcher  may  probe  the  participants  for  more  information  on  issues  that 

are  particularly  relevant  to  the  study  (Gibson,  2010).  Thus  the  advantage,  compared  to 

structured interviews, is the fact that the researcher might get answers to issues that he or 

she  did  not  think  of  when  preparing  the  research  questions.  With  this  data  collection 

method the researcher must have a wide knowledge of the topic in order to be able to lead 

the interviews in a way that meaningful and useful information is collected (Puusa, 2011). 

This is why I prepared myself carefully for the interviews. I familiarized myself with the 

guidelines for interviewing and with interviews as a qualitative research method in order to 

be able to carry out reliable and valid interviews (Kvale, 1996).   

3.6 Data Analysis 

I  analyzed  my  data  within  the  framework  of  qualitative  content  analysis.  As  mentioned 

above  (section  3.2),  I  used  two  different  types  of  analysis;  deductive  and abductive.  For 

both of them I adapted the content analysis procedures described by Tuomi and Sarajärvi 

(2009).  The  first  four  steps  of  the  procedure  are  similar  for  the  two  analysis  types. 

Therefore,  I  started  the  analysis  with  those  fours  steps  before  dividing  the  data  into  two 

parts  (Figure 2).  Consequently,  my  data  analysis  consisted  of  three  separate  parts  that  I 
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To  start the  data  analysis,  I  transcribed  the  interviews  verbatim  using  NVivo10  research 

software. I used the same program also to help me with the analysis. I familiarized myself 

with the data by reading through the transcriptions, although I was already quite familiar 

with  the  data  having  done  the  interviews  and  the  transcriptions  myself.  According  to  the 

data and the research questions, it was meaningful to choose complete thoughts as a unit of 

analysis. Therefore the units of analysis varied from one sentence to several sentences. To 

start  the  coding  I  created  coding  categories  based  on  the  interview  questions.  I  divided 

them under four main research objectives. I coded the units of analysis in NVivo under the 

coding  categories.  Some  of  the  units  were  coded  in  two  or  more  categories.  The  first 

coding phase resulted 33 categories and 71 sub-categories (Table 5).  

During  the  first  part  of  the  analysis  I  created  a  new  objective that  emerged  from  the 

transcriptions  and  had  come  to  my  mind  already  during  the  interviews:  skills  needed  in 

work  life,  that  is,  what  kind  of  skills  the  experts  consider  important  for  their  work  and 

expert work in general and what kind of skills they would still like to learn. As previously 

mentioned,  I  added  this  objective  as  a  third  research  question  to  my  study  because  it 

seemed as significant information arising from the data.  
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Table 5. Starting point of the data analysis. Four research objectives, their purposes and the coding 
categories created under each objective 

Research  
objective 

Purpose Coding categories Analysis 

1. The nature of 
the expertise 

To explore the nature of 
the participants’ 
expertise, that is, 
whether it is in line with 
the existing theory (e.g. 
how do the experts see 
learning, how do they 
approach problems and 
so on) and whether they 
could be considered as 
routine or adaptive 
expertise. 

Work in respect of education. 

DEDUCTIVE 

Defining own expertise. 
Improving own skills. 
Performance in problem-
solving. 
Routine tasks. 
Attitude towards learning. 

Typical day at work. 

Learning at work. 

Unexpected and challenging 
situations at work 

2. Shared expertise 

To answer to the first 
research question, that is, 
examining what is the 
experts’ relation to 
shared expertise and how 
they share it. 

Searching for information. 

ABDUCTIVE 

Sharing own expertise. 
Sharing expertise within 
organization. 
Sharing expertise outside 
organization. 
Participating in networks. 
Attitude towards collaboration 
and shared expertise. 
Collaboration channels within 
organization. 
Interaction in networks. 

3. Collaborative 
problem-solving 

To answer to the second 
research question, that is, 
examining how the 
experts work in 
collaborative problem-
solving situations. 

Collaboration vs. cooperation. 
Collaboration in general –how it 
works. 
Rewarding collaboration. 
Challenges in collaboration. 
Performance in challenging 
collaboration. 
Amount and extent of 
collaboration. 
Learning in collaboration. 

4. Expertise in 
work life 

To answer the third 
research question, that is, 
exploring the most 
important skills for an 
adaptive expert in work 
life. 

Analytical and organizational 
skills. 
Domain-specific knowledge. 
Multidisciplinarity. 
Teamwork skills. 
Searching for information, 
managing information. 
Researcher skills. 
Learning in collaboration. 
Communication and interaction 
skills. 
Fears. 
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The table above presents the research objectives under which the categories were divided 

at  the  starting  point  of  the  analysis.  The  purpose  of  each  research  objective  is  explained 

and the categories seeking answers for each research objective are listed. In addition, the 

table shows whether the categories were analyzed deductively or abductively.  

In  the  second  part  of  the  analysis  I  focused  on  the  first  research  objective,  that  is 

participants’  background  information  and  the  nature  of  their  expertise.  I  executed  the 

procedure  for  the  deductive  analysis  (Tuomi  &  Sarajärvi,  2009)  in  order  to  explore  the 

nature  of  the  participants’  expertise  and  to  reflect  it  into  the  existing  theory  of  adaptive 

expertise (Table 2). At first I looked at the participants’ work tasks and typical day at work 

to  find  out  whether  routine  or  adaptive  skills  are  demanded.  Then  I  searched  for 

congruence  with  previous  studies  and  adaptive  expertise theory  from  the  participants’ 

relation  to  learning,  challenging  tasks,  and  unexpected  situations  as  well  as  from  their 

performance  in  problem-solving  situations.  The  results  of  this  analysis  were  to  give 

evidence whether the participants to my study can be considered as adaptive experts.  

In  the  third  part  of  the  analysis  I  went  through  the  three  objectives  meant  to  finding 

answers  to  the  research  questions  (see Table 5).  I  followed  the  procedure  for  abductive 

analysis  adapting  the  steps  described  by  Tuomi  and  Sarajärvi  (2009).  The  abductive 

analysis procedure consists of four steps (Figure 3). At first I went through the categories 

that  I  had  created  during  the  first  part  of  the  analysis.  Inside  those  categories  I  seek  for 

more  precise  meanings  from  the  content.  As  a  result,  I  created  more  specific  sub-

categories. According to Chi (1997) more sensitive and reliable results can be obtained if 

proceeded from larger to smaller unit sizes and focused on subsets of the data.  

I continued the procedure with finding similarities and differences between the categories 

and the sub-categories. During this step I still created new sub-categories as I noticed new 

significant remarks from the data. Overall, the analysis procedure was a cyclic process, that 

is to say, new sub-categories emerged from the data during each step of the analysis. This 

is  a  common  practice  in  qualitative  research  (Creswell,  2002).  Finally,  at  the  end  of  the 

data analysis, there were 33 categories and 88 sub-categories.  
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4 Results 

In  this  section  I  describe  the  results  of  my  data  analysis.  At  first  I  describe  and  analyze 

briefly the nature of expertise of the participants, that is to say, whether I can assume them 

to be adaptive experts rather than routine experts. This is not an actual research question 

but is a relevant part of my study in order to find out if the participants are adaptive experts 

instead of routine experts. Then I present the results according to the research questions. I 

describe the results, for each question separately, based on categories that arose from the 

data.  In  the  results  I  present  similarities  as  well  as  differences  between  the  participants’ 

answers discovered from the data. 

4.1 Adaptive Experts in this Study 

As  stated  previously,  in  the  interviews  I  asked  some  specific  questions  which  had  the 

purpose  of  clarifying  whether  the  participants  can  be  considered  as  routine  or  adaptive 

experts,  the  latter  being  the  focus  of  my  study.  Those  questions  were  related  to  1) 

complexity  of  the  participants’  work  tasks;  2)  the  participants’  relation  to  learning, 

challenging  tasks,  and  unexpected  situations;  and  3)  the  participants  way  to  approach 

problem-solving. In this section I describe the findings of my deductive analysis and make 

conclusions of those results. I do not discuss this part separately in the Discussion chapter 

because  it  does  not  involve  an  actual  research  question  but  is  to  give  evidence  about  the 

experts’ adaptivity. 

In  general  the  participants  have  complex  work  tasks  and  all  of  them  find  it difficult  to 

describe a typical day at work because they vary so much, ”Really difficult [to answer], I 

don’t think I have a typical day at work but it consists of expert tasks” (Audrey).  All the 

participants,  except  for  David, face  challenging  and  unexpected  situations in  their  work 

continuously. ”Practically every day, we develop new practicies for new domains so they 

are  demanding  processes”  (Ben). The  challenges  vary  from  demanding  problem-solving 

tasks or learning new things to smaller ordinary challenges, ”I think that’s [challenging and 

unexpected situations] part of managing, or the difficulty in managing is the fact that you 

can’t  make  rules  for  everthing.  You  face new  situations  that  might  be  very  unexpected” 

(Mary). The participants tell that routine tasks represent a minor part in their work. They 

all  have  also  routine  tasks,  mainly  some  administrative  tasks,  but  most  of  the  time  their 
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work requires expertise, planning, analyzing, and prioritizing, ”I don’t have any tasks that 

would  be  merely  routine  unless  I  count  charging  travel expenses  for  routine  tasks” 

(Audrey).  

For many of the participants it is difficult to tell the difference between routine and expert 

tasks. Some of them see routine tasks as something that they do on regular basis in their 

work, such as creating a research plan, ”In a way it’s a routine task for my work when I 

create a research plan and change it and write about it and analyze it … It depends what 

you  mean  by  routine”  (Susan). However, as  I  see  it, also  that  kind  of  tasks  might  need 

adaptiveness, flexibility, and creativity. ”I have so much work and different kind of things 

and so much emails that it demands quite strong organization and prioritization. … Project 

work requires more or less expertise … Non-expertise tasks then or which are not related 

to the substance would be project management tasks. They are not directly expert tasks but 

also in those tasks your background as an expert is emphasized” (Alan). ”It varies a lot, but 

yes there are [routine tasks], how would I say it, I have to think. It’s difficult to call them 

routine. It might be sitting in meetings and pondering after which I feel like I haven’t really 

progressed my work” (Beatrice).  David who thinks that most of his work involves routine 

tasks considers that tasks he has done several times before and he knows well are routine 

tasks.  Tasks  where  he  can  learn  something  new  he  considers  as  expert  tasks,  ”We  have 

seeked  to  create  models  for  our  processes,  which  means,  in  a  way,  that  those  tasks  are 

routine  tasks.  And  when  you  have experience  it’s  easily  so  that  it  becomes routine  work 

because  you  have  done  it  before.  In  that  sense  I  would  think,  I  don’t  know  if  I  dare  say 

percentages, but I could imagine that even 80 percent could be that kind of routine work … 

But then the 20 percent, which is the interesting part, includes learning” (David). This is an 

interesting aspect because I consider David’s work consisting mainly of tasks demanding 

adaptive expertise. However, David himself is already so experienced in his work that he 

sees  them  as  routine  tasks.  I  see  a  connection  in  David’s  expertise  with  Bereiter  and 

Scardamalia’s  (1993)  idea  about  expertise  as  a  characteristic  of  career  and  thus  being  a 

nonlinear  progress.  Accordingly,  David  wouldn’t  have  lost  his  expertise  but  has  only 

temporarily  switched  to  a  nonexpert  way  of  performing  his  work.  Overall,  the  nature  of 

each  participant’s  work  tasks  and  their  workdays  with  challenging  situations  shows  that 

mere  routine  performance  is  not  sufficient,  rather  flexibility  and  adaptive  expertise  is 

needed (see Hyvönen et al., 2014).  
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Adaptive  experts  are  considered  as  successful  learners  who  are  able  to  learn  constantly 

(Bransford,  2004;  Bransford  et  al.,  2000). The  experts  in my  study learn  new  things  in 

their work all the time, ”Yes, all the time [there is learning in work], in substance expertise, 

it  requires  following  your  own  domain  and  then  also  you  have  to  learn  all  the  time  new 

technology,  computers,  phones,  and  so  on” (Mary). ”Yes,  inevitable  there  are [situations 

that demand learning]. I have projects from topics that I don’t know very well beforehand 

so I have to learn more” (Ben). Only David sees that he does not have many opportunities 

for learning but he still considers learning important and affecting motivation at work. He 

says that he has always had a desire to figure out and learn new things. According to the 

theory of adaptive expertise, adaptive experts have a positive attitude towards learning and 

they enjoy situations that require learning. In addition, they recognize that there is still a lot 

to  learn  in  relation  to  their  own  knowledge (Bransford,  2004;  Bransford  et  al.  2000; 

Bransford  &  Schwartz,  1999). The  participants’  views  reflect  a  similar attitude  towards 

learning and  their  own  knowledge.  All  the  experts  have  very  positive  attitude  towards 

learning and they consider it necessary. Most of the participants consider learning also as 

an  essential  and  inevitable  part  of  their  work.  Ben  says  that  he  likes  and  wants  to  learn 

even when the topic is difficult. He thinks that he is curios and a problem-solver from his 

nature. Audrey says that learning is wonderful and without learning she would get bored at 

her  work  and  she  wants  to  be  at  the  edge  of  her  competences  all  the  time.  Beatrice 

considers  herself  as  fanatic  for  learning.  She  sees  that  there’s  always  something  to  learn 

and she does not yet know everything. She also sees learning as a nonlinear process. Alan 

considers learning necessary and he wants to be “on top of things”. He also mentions that 

an expert needs to stay humble to learning. Mary, in turn, thinks that it is important not to 

think that one already knows everything. Instead she sees that one should ask for help. In 

addition, she likes when things change and considers herself as positive to changes.  

With respect to problem-solving, the participants to my study employ adaptive approaches 

and procedures. Adaptive experts solve problems on higher level than routine experts, they 

realize when they need to seek for more information and they are able to replace their prior 

assumptions with new evidence (Bransford, 2004; Wineburg, 1998). Audrey, Ben, Mary, 

David and Susan start problem-solving by analyzing and viewing the problem as a whole 

and as part of a bigger picture and also by viewing different aspects related to it, ”I think I 

perceive the problem as a part of a bigger picture … and I realize how the pieces belong 

together” (Audrey). Alan and Ben use people around them and their contact networks as 
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resources in problem-solving, ”I call another expert and ask for his or her opinion or how 

he or she would see the problem. Then I might search for evidence but I’m rather that kind 

of person that I trust in networks and people around me” (Alan). ”Maybe essential is the 

fact that you have some people with who you can discuss, change ideas. It takes only one 

person to whom you can through your idea” (Ben). Beatrice speaks about flexibility. They 

all  mention  planning  and  prioritizing  as  important  parts  of their  work  because  they  are 

dealing with complex and multidisciplinary tasks. This implies that they need to be flexible 

and adaptive (Hatano & Inagaki, 1986).  

All  of  the  findings  described  above  are  in  line  with  the  theory  of  adaptive  expertise  (see 

Table 2). Therefore, as a conclusion, all the participants to my study can be considered as 

adaptive experts. For each of them, some characteristics of adaptive expertise, in respect of 

work  tasks,  learning  and  problem-solving,  can  be  identified.  In  addition  to  the  facts 

mentioned  here,  during  the  interviews  several  other  aspects  became  apparent  about  the 

experts’  performance  and  characteristics  that  support  the  idea  that  they  are  adaptive 

experts. However, in this section I focused only on the questions, which were assigned to 

indicate their adaptivity. 

4.2 The Role of Collaboration and Shared Expertise 

From the experts’ comments it can be interpreted that they all consider collaboration and 

shared  expertise  very  important  and  even  inevitable  for  their  work,  “Of  course  it’s 

important and nobody can do everything. Many times it’s easier to write a report when you 

have  different  backgrounds  and  different  knowledge  and  when  you  combine  those,  the 

results are usually better” (Alan). “I think that it’s essential, without it [collaboration] you 

can’t work. I think that it’s even cheating, that kind of working that you work alone. Even 

those  who  work  very  deeply  alone  must  somehow  cooperate  with  others”  (Mary).  David 

points  out  that  in  his  organization  the  shared  expertise  is  a  built-in  working  model,  this 

means that their teams are composed of experts with different specializations. This is what 

the  client  pays  for,  a  team  with  large  expertise  on  different  directions  and  domains,  “It 

would be great if we had MacGyvers, one guy who would do everything. But because this 

is not the case, at least there are not many persons like that … so we recruit people with 

different profiles”. One of the experts, Beatrice, reflects more deeply her role in sharing of 

expertise and says that sometimes she reacts very passionately in research and thus might 
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give even harsh feedback or annoy her colleagues with all the information that she wants to 

share. She says that sometimes people do not appreciate her comments but sometimes they 

are  willing  to  learn  more.  In  general  Beatrice  sees  that  it  is  the  duty  of  the  research 

community  to  share  information  and  bring  it  to  others.  Also  David  speaks  about  the 

importance  of  sharing  information  and  expertise,  “In  our  activities  keeping  information 

would  be  the  worst.  I  have  read  somewhere  that  if  you  kept  all  the  knowledge  and 

information to yourself you supposedly could somehow raise your status but I don’t see it 

like that at all in our activities. On the contrary, I would say that there’s a bigger benefit if 

everyone could share, it has a bigger value.” 

In  general,  all  the  experts  have  positive  attitude  towards  collaboration  and  they  mention 

several  aspects  about  rewarding  collaboration. Those  aspects  can  be  distinguished  into 

three categories (Figure 4): 

1. Solutions, insights, and learning collaboratively 
2. Feedback, peer support and distribution of responsibility 
3. Common motivation and shared goals 

 

 

Figure 4. Positive characteristics of collaboration. The number of experts that gave answers fitting one 
of the categories is indicated in parenthesis after the name of each category. 
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1.  Solutions,  insights,  and  learning  collaboratively. All  the  experts  mention  at  least  one 

characteristic  of  rewarding  collaboration  that  is  related  to learning  in  collaboration  or 

making  solutions  and  insights  in  collaboration  (Figure 5).  Beatrice,  David,  Audrey  and 

Susan see that one positive aspect of collaboration is that you can learn from other people 

who  you  work  with.  David  considers  it  rewarding  also  when  he  can  give  something  to 

others, “Also the fact that you can learn and hear and so on, but I would see that, I don’t 

keep information for myself but I share it, so it’s rewarding that I can bring something to it 

… and if it helps someone it’s even better.” Alan, Audrey and Ben bring out the fact that 

solutions  and  decisions  made  in  collaboration  are  better  than  they  would  be  if  they  were 

made alone, “We finish the task and we get good results and, at its best, one plus one is 

more  than  two”  (Alan).  “Working  in  groups  brings  added  value,  we  each  have  our  own 

specific thing, best practices, or some idea that the others don’t have and then when we put 

them  together  and  we  develop  them  in  collaboration,  then  we  reach  much  more  than  if 

everyone  developed  it  by  themselves”  (Audrey).  “If  we  write  an  international  article 

together … it’s nice to notice that wow, the other one has written really nice sentences and 

I  wouldn’t  have  been  capable  of  doing  that”  (Ben).  In  addition  to  the  end  result,  Mary, 

Audrey,  Ben  and  Susan  also  emphasize  the  significance  of  the  collaborative  problem-

solving  process  in  itself.  They  see  that  it  is  rewarding  when  people  are  committed  in 

finding  a  solution  together  and  in  proceeding  with  the  task,  “Those  situations  are  great 

when  thoughts  start  to  fly  together  and  we  notice  that  all  of  us  who  are  involved  in  the 

project  and  who  work  together  with  a  specific  question,  we  notice  that  it’s  somehow 

meaningful. It’s the most productive situation” (Susan).  
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Figure 5. Different aspects of rewarding collaboration with regard to making solutions and learning 
together. 

 

2.  Feedback,  peer  support  and  distribution  of  responsibility. Mary,  Beatrice,  Ben  and 

Susan mention feedback from colleagues, peer support and acknowledgement as positive 

characteristics  of  collaboration,  “A  manager  also  needs  acknowledgement  and  you  don’t 

get  that  always  so  it’s  very  rewarding  when  you  somehow  sense  that  you  have  done 

something well and people appreciate it, so it’s nice” (Mary). “What I just described that 

we work together and then I receive some good feedback and I learn from it so clearly that 

is  the  thing [rewarding  collaboration]” (Beatrice).  When  reflecting  collaboration  Audrey 

points out that if information and expertise is shared in working groups it helps distributing 

responsibilities and workload, “It helps you in a hurry and in distribution of responsibility 

in situations when you can’t always be present everywhere yourself, then there’s someone 

in the team that can handle it and also knows the subject and can substitute you.” 

3. Common motivation and shared goals. Three experts mention motivation, shared goals 

and good atmosphere as characteristics of rewarding collaboration. Mary and Audrey say 

that  it  is  rewarding  to  notice  that  people  are  genuinely  working  in  collaboration  and  for 

shared solution and not for their own interests, ”When you see that people think, not only 

from their  own  intersts,  it’s  always  rewarding” (Mary). Audrey  adds  that  rewarding 

collaboration  is  possible  when  there  are  no  struggles  for  power  and  when  people  are 
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share and document expertise within organizations (Table 6): records for final reports and 

best  practices;  informal  discussions,  asking  for  advice,  etc.;  team  meetings,  project 

meetings,  etc.;  internal  letter,  internal  tool  for  asking  questions  from  peers; working  in 

teams;  briefs  and  memos  about  seminars  etc.  in  which  people  have  participated.  Two 

experts,  Alan  and  David,  mention  challenges  concerning  sharing  of  expertise.  They  both 

point  out  that  people  are  busy  with  their  own  work,  which  reduces  sharing of  expertise, 

”The  challenge  is  that  when  I  receive  a  lot  of  information  from  various  directions,  I  feel 

that  everyone  is  busy  dealing  with  their  own  work  …  mainly  everyone  does  their  own 

projects and then you can ask if needed. Quite seldom anyone has time to learn with sort of 

like  ”nice  to  know”  idea”  (Alan). David  points  out  that  in  his  organization  expertise  is 

usually  shared  with  a  client  but  not  necessarily  between  colleagues  within  the  same 

organization.  

With  regard  to  collaboration  and  sharing  of expertise  within  participants’  own 

organizations  I  asked  them  what  kind  of  tools  they  use,  for  example  for  writing  a  report 

together.  None  of  the  experts’  organizations  uses  any  specific  tool  or  cloud  services  for 

collaborative work with articles, reports, etc. Most of the experts say that they write reports 

in  collaboration  using  Word  that  is  shared  through  email  or  their  organization’s  network 

drive.  In  general  they  also  recognize  challenges  involved  in  that  kind  of  collaborative 

working. It is not often easy to find the latest version of the report and two people might 

work on a different version of the report at the same time, “I have talked about this already 

for  a  while  especially  about  the  fact  that  we  have  these  teams  and  people  are  dispersed 

around the world, so we should have desktops on could services and our IT management is 

developing that so I hope that it’s coming” (Audrey). 

The experts mentioned the following ways of documenting and sharing of expertise outside 

their organization (Table 6): publications; web pages and online publications; policy briefs, 

bulletins,  briefings  and  statements;  working  groups  and  networks;  newsletter.  The 

challenges  with  sharing expertise  outside  organizations  are  similar  to  those  within  the 

organizations.  That  is  to  say,  the  experts  are  concerned  if  people  have  time  to  read  their 

web sites or publications, for example, “Often experts are so busy that they neglect the web 

sites  and  you  need  to  cut  from  somewhere  so  it’s  maybe  not  that  rewarding  to  put  your 

thoughts on the web site when you are not sure if anyone visits the page” (Ben).  
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Table 6. Ways and tools to share expertise on three levels: individual, within organization and outside 
organization 

Sharing own expertise 
Sharing  of  expertise  within 
organizations 

Sharing  of  expertise  outside 
organizations 

 
Writing  (scientific  articles, 
articles  and  opinion  pieces  in 
newspapers, etc.)  
 
Giving interviews  
 
Encouraging  and  mentoring 
junior colleagues 
 
Sharing  new  information  with 
colleagues  (in  memos,  dyadic 
and  team  meetings,  informal 
discussions, etc.) 
 
Commenting  colleagues’  work 
(reports, etc.)  
 

 
Records  for  final  reports  and 
best practices 
 
Informal discussions, asking for 
advice, etc. 
 
Team  meetings,  project 
meetings, etc. 
 
Internal  letter,  internal  tool  for 
asking questions from peers 
 
Working in teams 
 
Briefs  and  memos  about 
seminars,  etc.  in  which  people 
have participated 

 
Publications 
 
Web pages and online publications 
 
Policy briefs, bulletins, briefings and 
statements 
 
Working groups and networks 
 
Newsletter 

 

 

The  table  above  gathers  the  different  ways  of  sharing  expertise  on  the  three  levels 

mentioned above. It shows how the experts share their own expertise and how expertise is 

shared and documented both within and outside their organizations. The individual sharing 

of expertise is presented also in Figure 6.  

4.4 The Role of Networks for Adaptive Experts  

In  order  to  answer  the  research  question  1b  “What  kind  of  role  do  expert  networks 

represent  in  adaptive  experts’  work?”, I  needed  to  find  out  if  the  experts  are  involved  in 

expert networks and how they search for information, for example from another domain, 

when  they  do  not  have  enough  necessary  knowledge  themselves.  All  the  experts  are 

involved in some level in expert networks, informal and formal and within or outside their 

organization. For some of the experts participating in the networks is occasional whereas 

others  participate  in  them  regularly. In  addition  to  some  informal  networks  Mary  is 

involved  in  several  formal networks  and  has  positions  of  trust.  In  addition  to  expert 

network within his organization, Alan mainly has a network of acquaintances that he meets 

occasionally.  Beatrice  is  involved  in  informal  and  formal  networks,  for  example  in  a 

ministry’s  network  of experts.  David  is  strongly  involved  in  his  organization’s  expert 

network but does not have a need for external networks. Audrey says that she has various 
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networks, some of them are closely tied to her work and some are more informal and all of 

those networks are necessary for her work. Susan tries to find networks with like-minded 

people and she sometimes has to find new networks for new work tasks. Ben is involved in 

an expert network in his domain. He says that in a way there are several networks where he 

is involved but often, once a project is finished, communication within the network fades. 

However,  in  case  he  would  need  information  he  could  still  contact  the  people  who  have 

been involved in his networks. 

The  role  of  expert  networks  for  the  participants’  work  becomes  apparent  when  viewing 

how they search for information that they need and that is beyond their own knowledge. 

Four  categories  can  be  distinguished  from  the  participants’  answers  with  regards  to 

information searching (Figure 7): 

• Asking colleagues and other experts and networks 
• Searching in the Internet  
• Reading books, articles, newspapers 
• Social media 

 

Figure 7. Ways how experts search for new information needed in their work. The number of experts 
that gave answers fitting one of the categories is indicated in parenthesis after the name of each 
category. 

 

Most of the experts say that they use their networks to find new information; they ask their 

colleagues or other experts for help or what they could read about the topic. Many of them 



51 
 

 

say that they start their search on the Internet, “At first, I check the Internet of course, what 

I can find about the topic and if I can find enough information. But then at the same time I 

can find the people who know about it, so I might check that okay, I’ll call that person after 

I’ve  familiarized  myself  a  bit  with  the  topic”  (Audrey).  Most  of  the  experts  also  read 

books,  articles  and  newspapers  to  find  new  relevant  information,  that  is,  they  follow  the 

current topics in their field. Three experts, Mary, Alan and Audrey mention social media 

(Facebook, LinkedIn and Twitter) as a means of information. Audrey brings out, however, 

that  often  the  issues  in  the  networks  where  she  works  are  quite  complex  and  also 

confidential and therefore social media platforms, such as Facebook are not adequate. Ben 

and Susan have a reserved attitude towards social media and they doubt its usefulness in 

their  work,  ”I  think  I  prefer  information  that  has  been  pondered  for  a  longer  time rather 

than the information that is put quickly on the Internet” (Susan). Yet, Susan has wondered 

if she should engage herself more in using digital tools. To sum up these findings, all the 

experts use their expert networks in a way or another in order to find relevant information, 

which they need for their work. For most of the experts that implies asking colleagues and 

other experts or following social media. When they search for information on the Internet 

they often end up finding experts who know about the topic and they contact those persons. 

Some experts also read to inform themselves and, in a way, this means also following their 

expert networks; following what the other experts in their field have done. 

4.5 Adaptive Experts in Collaborative Problem-Solving Situations  

In  order  to  answer  the  second  research  question,  “How  do  adaptive  experts  work  in 

collaborative problem-solving situations?”, it was essential to know to what extent and in 

what  kind  of  forms  group  work  is  included  in  the  experts’  tasks  and whether  the  group 

work is rather collaboration or cooperation. Cooperative work is understood as a division 

of  labor  among  participants  of  whom  each  is  responsible  for  a  portion  of  the  problem-

solving.  Collaboration,  in  turn,  refers  to  mutual  engagement of  participants  to  solve  the 

problem together (Roschelle & Teasley, 1996). For most of the experts group work, both 

cooperation and collaboration, is involved in a large amount of their work. Even when they 

are  carrying  out  individual  tasks  they  see  those tasks  as  a  part  of  a  larger  whole,  that  is, 

their way of working as well as their work context and environment are collaborative, “In 

my own organization I work independently and I have the decision making power, but then 

the  operational  environment  is  so that  I  work  all  the  time  in  cooperation.  You  can’t 
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progress things unless you work in cooperation with others, both in your own organization 

and  also  outside”  (Audrey).  “My  own  work  is  part  of  a  bigger  picture  …  it  involves  an 

assumption that the work is done in cooperation meaning that you must create a frame that 

supports  cooperation.  And  if  I  write  an  international  article,  I  have  never  done  so  that  I 

would have been the only author” (Ben). “Yes, we do have a lot [collaboration] and as I 

said  it  can  occur  on  project  level  when  we  work  together  but  then  often  in  our  work  it’s 

also built-in so that we cooperate with those who benefit from the information or then with 

the participants to our study, so the approach is often quite interactive” (Susan). 

The following forms of collaboration can be distinguished from the experts’ descriptions 

about  their  work  and  collaborative  working  situations:  discussions,  commenting 

colleagues’  work,  writing  together  (article,  report,  etc.),  common  projects,  shared  tasks, 

sharing  of  information,  and  shared  contributions  (Figure 8).  Most  of  the  participants 

consider that the group work in their job is collaboration rather than cooperation. For two 

of them, Mary and Ben, collaboration is adapted consciously as a working method in the 

project in which they are involved. Audrey says that in her organization they have barely 

any tasks that would be completely distributed in cooperative manner with no collaborative 

problem-solving, “Quite little, I can’t even think of any tasks that would be only so that the 

responsibilities would be divided and each one would come with their own block and then 

they would be mechanically put together. There isn’t really that kind of working.” Beatrice 

and  Susan  were  the  only  ones to  mention,  when  pondering  the  relation  between 

cooperation  and  collaboration,  that  there  are  challenges  in  working  truly  collaboratively, 

such as different level of knowledge and multidisciplinary teams, “At its best, I would see 

that processing of thoughts is collaboration but then I would claim that when collaboration 

possible  is  when  people  with  a  similar  way  of  thinking  are  working  together.  When  you 

work  in  a  multidisciplinary  team,  especially  if  you  think  of  natural  sciences  and  social 

sciences, then it’s rather cooperation because you build the research questions differently 

so I don’t know if it can be other than cooperation” (Susan). The participants to my study 

seemed to have different understandings of collaboration and cooperation. The distinction 

between these two concepts is not explicit neither essential for my study. Therefore, I refer 

to all type of group work as collaboration hereafter. 
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Figure 9. The challenges the experts face in collaborative working. The number of experts that gave 
answers fitting one of the categories is indicated in parenthesis after the name of each category. 

 

1. Problems related to experts themselves or other personal issues. Four experts mention 

challenges  related  to  their  own  personality  or  ways  of  working.  Ben  says  that he  is 

sometimes impatient and thus he is not capable of explaining or does not take enough time 

to explain his own thinking to others in order to be understood correctly. Mary says that 

she,  as  a  manager,  sometimes  has  to  solve  other  people’s  problems,  “Sometimes  I  can 

manage that but sometimes there can be very unexpected twists. People are very special.” 

Susan  and  Alan  bring  up  the  challenge  of  balancing  their  own  work  in  relation  to 

collaboration,  “When  you  do  research,  you  do  it  with  your  own  head  concentrating  on  a 

specific matter, but on the other hand, you do it in collaboration with others, so how can 

you do it, because one is away from the other, you should figure it out for yourself, how do 

you build that equation” (Susan). “Do I get the result easier if I do it myself and then again 

how to optimize and distribute my own resources” (Alan).  

2.  Problems  related  to  working  methods  and  knowledge  level. Three  experts  mention 

challenges  related  to  differences  in  people’s  way  of  working:  Beatrice  brings  out 

frustration  and  uncertainty  because  of  different  understanding  and  different  ways  of 

working, “I get frustrated in other people and then I also fear and get uncertain that some 
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people would get frustrated because of me and then it’s hard on my self-esteem. … That 

kind of asynchrony, of course it can be actually timely so that people’s working rhythm is 

different  or  that  it  takes  an  eternity  or  something  like  that.  Or  then  just  otherwise  it’s 

difficult to find a common rhythm.” Beatrice sees that the differences in people’s ways of 

working  might  be  also  quite  profound,  such  as  matters  related  to  ethical  questions  and 

basic  questions  related  to  research.  Audrey  mentions  differences  in  the  way  of  making 

decisions and proceeding in tasks, “If I’m that kind of person that I make quick decisions, 

so sometimes I’m like hey, how is it possible that the other one doesn’t understand it. Then 

I  just  have  to  be  patient  so  that  the  other  one  has  time  to  figure  it  out  and  perceive  it 

because  that  is  then  a  part  of  the  process  of  commitment.  …  It  demands  patience,  and 

someone who uses more time might sometimes notice something that the faster ones might 

miss.” Audrey points out also that sometimes the challenge in collaboration is that people 

are not looking for a solution for the same problem; it has not been discussed and agreed at 

first  within  the  working  group  what  is  the  main  issue  and  problem  to  be  solved.  Mary 

points out differences in flexibility and in the ways to perceive rules, “I’m very social and I 

like people but I’ve had big challenges because people are so different. One wants to have 

clear rules and another one doesn’t, and how do they then work together and then also the 

flexibility.  It’s  very  difficult  for  some  people  if  we  change  all  the  time  what  has  been 

agreed.”  

3.  Problems  related  to  contradictory  interests  and  competition. Three  experts  mention 

issues that are related to contradictory interests and competition between people within a 

working  group.  Ben  and  David  both  point  out  conflicting  interests as  a  challenge  in 

collaboration, ”There might be so strong, differing worldviews or conflicting interests that 

you can’t satisfy everyone” (Ben). David sees that if the conflicts are due to things and not 

persons  they  can  be  solved  with  compromises.  In  addition  to  conflicting  interests  Susan 

brings out issues related to competition. She sees that competition in research field makes 

people  protect  their  own  ideas  and  advance  their  own  ambitions  which  prevents 

collaboration, “You need to have trust and responsibility and even personal chemistry has 

to  match  so  that  you  stand  behind  the  collaboration  because  at  the  same  time  the 

competition of results makes people keep their ideas for themselves, or so that this was my 

idea, don’t you steel it, or so that the limits become more important.” 

4.  Problems  related  to  organization  and  work  environment:  economic  uncertainty,  profit 

responsibility,  distribution  of  power  and  resources. Three  experts  mention  problems 
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related  to  this  category.  Susan’s  thoughts  about  competition  mentioned  above  are  related 

also to her organization and work environment. She wonders if limited resources and the 

fact that demands for results have become harder make people compete with each other or 

if  it  is  something  that  has  always  existed  but she  has  been  too  naive  to  notice  it.  Mary, 

however, points out the same phenomenon, “When you build new projects … sort of like 

negotiating about resource and power distribution, that is quite difficult.” Susan brings out 

another  issue  about  challenging  collaboration,  which  is  related  to  organization.  She  says 

that  distribution  of  responsibilities  in  her  organization  has  not  been  clear  and  that  has 

caused  troubles  in  collaboration.  David,  in  turn,  points  out  one  big  challenge  in 

collaboration and in his work in general and that is the uncertainty of the future, “You need 

to make decisions under uncertainty, which means that if you wait that you have enough 

information before making the decisions, it will be too late and the train already passed.” 

5. Problems related to the group as a whole and teaming up the group, selecting experts 

for a specific group. Alan does not see real problems in collaboration in his work but he 

speaks about the challenges in selecting an optimal team for collaboration in order to gain 

optimal final result. He brings up the following factors affecting collaboration and group 

dynamics: selection of experts, distribution of tasks and resources, recognition of different 

working styles and skills, ”Composing an optimal group is a continuous challenge because 

everyone works in different ways and I need to recognize each type, how this workd and 

this collaboration versus other factors. How to make an optimal package out of it when you 

have experts who are specialists in this and then others who might be good experts bu they 

are not able to express their ideas on paper. So I need to handle those in different way and 

recognize different types of experts” (Alan). 

4.7 Adaptive Experts Acting in Challenging Collaborative Work Situations 

Experts face various challenges in collaborative working as the results above show. They 

also act in many different ways in those challenging situations and use different types of 

methods and approaches to cope with them. However, similarities can be found in the ways 

in  which  participants  approach  the  challenging  situations. They  are  described  under  the 

following seven categories (Figure 10): 

1. Discussing about problems, opinions and solutions 
2. Time-out, withdrawal and avoidance 
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3. Finding solutions and making compromises and decisions in order to 
proceed 

4. Taking personal aspects into account 
5. Defining the problem to be solved and goals 
6. Searching for more information and asking other opinions 
7. Making scenarios to reflect solutions in real life 

 

 

Figure 10. Ways how experts cope in challenging collaborative work, the methods they use. The 
number of experts that gave answers fitting one of the categories is indicated in parenthesis after the 
name of each category. 

 

1.  Discussing  about  problems,  opinions  and  solutions. For  challenges  in  collaborative 

working  situations  where  people  do  not  manage  to  find  a  solution  or  a  mutual 

understanding most of the experts mention that they try to find a solution by discussing. It 

can be discussion with people involved in the problem-solving process or with people who 

are the target group or the end users of the final result. In general, the experts emphasize 

the  importance  of  constructive  discussion  and  arguments  as  well  as  listening  to  all  the 

opinions and comments, “When we receive a result that doesn’t please everyone, we start 

searching, we listen to all the comments about why this is not good for a certain side and 

we  take  into  account  the  comments  and  we  think  how  we  could  improve  our  solution 

accordingly” (Ben). ”I might ask that everyone brings their opinion to the problem. I might 

use voting … and listing of ideas on a wall and everyone gets to score the ideas” (Mary). 
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Audrey points out also the importance to give other people time to understand the problem-

solving process and the solution in order to guarantee commitment and durable solutions.  

2. Time-out, withdrawal and avoidance. Four experts mention approaches that are related 

to time-out, withdrawal and avoidance of collaboration. Audrey mentions that sometimes it 

is necessary to slow down in order to recognize the real problem to be solved. This is in 

close connection to the fifth category related to defining the problem to be solved. Ben and 

Susan point out that they sometimes need to take a time-out from problem-solving, “I often 

notice that after one night or few days I might find a solution … either subconscious does 

the work of then I just take a pen and start to sketch, for example with help of a chart to see 

how we should proceed” (Ben). “I’m somehow a person of peace and so I might withdraw 

and I need to see the whole picture that what an earth this is dealing with and only then I 

can take my own position” (Susan). Beatrice, in turn, has faced such challenging situations 

that  make  her  avoid  completely  collaboration  with  a  certain  person,  “I  don’t  feel  like 

talking about it with that person because I feel that we have already tried to talk and I feel 

that it will never match. Mostly the thing is that, I think that it’s good if we are not in the 

same projects, that it’s useless or then we should each have clearly different tasks in them. 

So it’s mostly like trying to keep a peaceful coexistence” (Beatrice). 

3.  Finding  solutions  and  making  compromises  and  decisions  in  order  to  proceed. Four 

experts  mention  that  one  approach  that  they  take  in  collaborative  problem-solving 

situations  is  to  try  to  make  things  proceed  in  order  to  find  solutions  more  quickly.  For 

Audrey this means that she tries to be logical in discussions in order to keep in mind the 

problem to be solved and the expected end result. For David and Ben this means making 

compromises and decisions even under uncertainty, “You can’t always find a solution that 

everyone  would  accept.  There  might  be  so  strong  differing  views  or  conflicting  interests 

that you can’t satisfy everyone but we have tried to seek for a solution that would take into 

account different goals” (Ben). David points out that he has to, as a manager, to make other 

people realize that things need to proceed and he needs to take decisions even if sometimes 

they might be wrong, “If you are a project manager it’s quite clear that you are in charge, 

and as I said earlier, you need to make decisions. Even if they were partly wrong. Because 

the fact that you don’t do anything will probably lead to even worse results.” Alan, in turn, 

says that he, as a manager, might take a mediating role to make things progress.  

4.  Taking  personal  aspects  into  account. Three  experts  bring  out  approaches  or  methods 

that  are  related  to  personal  characteristics  or  personal  aspects  in  general.  In  Mary’s  case 
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this means managing personal conflicts between her subordinates. Usually she handles this 

kind of problems with discussions. She sees that it is necessary to make problems visible in 

order to solve them. For Beatrice the personal aspect in collaborative working is related to 

respect. She sees that it is very important to respect other people even if she does not agree 

with them. She thinks that respect and symbolic matters are unfortunately often involved in 

her work. Audrey, in turn, points out patience as one personal characteristic that she needs 

to improve in order to manage better in collaborative problem-solving situations. 

5.  Defining  the  problem  to  be  solved  and  goals. Two  experts,  Audrey  and  Ben,  use  this 

approach  to  start  problem-solving  in  collaborative  working  situations  where  mutual 

understanding and agreement on specific issues are not found. They start by defining the 

goals and problems – what are the actual problems that need to be solved and what are the 

goals and expected results, “Often when we ponder something we propose solutions before 

we have raised the question about what actually is the problem that we need to solve, why 

do we need to do this. … When we agree on that, it’s maybe easier also to agree on the 

solution. If we don’t do that then different sides are looking for a solution that might be a 

solution for a different problem” (Audrey). The experts also take into account the end users 

or  the  target  audience  of  their  solution,  when  defining  the  goals.  The  problem-solving 

process is then defined accordingly. 

6.  Searching  for  more  information  and  asking  other  opinions. For  most  of  the  experts 

bringing  a  third  opinion  or  involving  more  people  in  the  problem-solving  case  is  one 

method to approach challenging issues when shared understanding is not found, “If I think 

I’m right, I might take a third person in the discussion, meaning a third opinion or then I 

search for more evidence and then if I have the evidence I start to argue. It varies case by 

case” (Alan). Searching for more information and evidence is one solution mentioned also 

by Audrey, “We have always found a solution by discussing and usually it also helps when 

something is not clear or very difficult, that we then search for more information.” Mary 

also points out that it is important to bring all opinions visible especially if she feels that 

someone tries to mislead others. 

7. Making scenarios to reflect solutions in real life. Two experts, Audrey and Ben, use an 

approach  that  makes  them  or  the  other  people  involved  in  their  problem-solving  case  to 

reflect  how  different  solutions  and  options  would  work  in  real  life.  The  idea  is  to  make 

people  reflect  the  suggested  solutions  and  to  realize  by  themselves  if  a  certain  solution 
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would not work in a specific situation rather than continue arguing about possible solution 

for a long time, “Maybe a typical way to work for me is that when people might get stuck 

with something and they don’t find a solution, then okay, let’s do different assumptions, if 

we are not quite sure about what is the correct value for a certain variable so let’s just do 

sensitivity analysis and see if it affects the end result at all. … There is no point to continue 

arguing what is the correct interest rate in a specific calculation because there might not be 

just  one  right  interest  rate  but  it’s  better  to  point  out  that  let’s  make  several  explorations 

with different values and then let’s see how the end results differ from each other” (Ben). 

“Often  when  people  have  to  think  about  it [how  a  solution  would  work  in  real  life  in  a 

specific situation] they realize that this was not a functional solution so I don’t necessarily 

need to try to directly refuse or dismiss, but rather make people realize themselves that the 

solution doesn’t necessarily function in every situation” (Audrey). This approach is closely 

related to the first category where experts listen to other people’s comments and take them 

into  account.  Ben  mentions  that  based  on  the  comments  that  they  receive  from  other 

specialists or from the end users they might realize themselves if some of their scenarios 

would not work in real life. They then need to improve their solution before presenting a 

new one for comments.  

4.8 The Most Important Skills for an Adaptive Expert in Work Life 

The theme of essential and important skills in complex work domains arose clearly from 

my data in the data analysis phase. Therefore I decided to add a third research question to 

my study: What kind of skills are the most important for adaptive experts in work life? The 

participants named those skills in various contexts but mainly with respect to the questions 

about  expertise  in  today’s  work  life,  definition  of  their  own  expertise,  skills  that  they 

would still like to learn and improve, and learning of expertise in higher education. They 

can be distinguished into six categories (Figure 11): 

1. Multidisciplinarity and seeing “the big picture” 
2. Communication and interaction skills 
3. Domain-specific substance knowledge 
4. Teamwork skills 
5. Information skills: searching, managing, adopting, and applying new 
information 

6. Analytical and organizational skills 
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In the following I describe the most important skills for expert work based on the findings 

of  my  research.  I  do  not  bring  up  any  particular  skills  that  are  related  to  an  individual 

expert’s own work specifically and are mentioned by only one expert. 

 

Figure 11. Skills needed for an adaptive expert in work life. The number of experts that gave answers 
fitting one of the categories is indicated in parenthesis after the name of each category. 

  

1.  Multidisciplinarity  and  seeing  “the  big  picture”. All  the  experts  emphasize  the 

significance  of  multidisciplinarity  in  expert  work.  It  can  be  seen  either  as  having 

knowledge  from  different  disciplines  or  fields  of  expertise  or  as a  capability  to  approach 

problems  in  a  multidisciplinary  way  and  being  able  to  see  the  completeness,  the  “big 

picture”. Mary says that the nature of expertise has changed over time; today you need to 

know  more  and  from  broader  contexts. Mary,  Alan  and  Susan  point  out  that  the 

environmental domain is vast and develops all the time. Therefore, experts need to be able 

to see and understand the connections between different topics, “putting pieces together”, 

as  Alan  says  and  manage  several  simultaneous  tasks.  With  regard  to  seeing  the  whole 

picture David points out the fact that he needs to be able to see the effects of his work also 

from the end users’ perspective.  

One  challenge  in  experts’  work  is  the  contradiction  between  multidisciplinarity  and 

specialization as Mary and Susan bring it out, “On the one hand you need to be good and 
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specialize  in  some  specific  field  but  on  the  other  hand  you  need  to  be  very 

multidisciplinary at the same time” (Susan). Susan says that the employers should realize 

that they cannot have both in one person. Many of the participants mention that experts are 

expected  to  specialize  in  one  domain  more  deeply  but,  at  the  same  time,  to  have 

understanding  of  other  useful  domains.  This  would  enable  seeing  connections  between 

different aspects of a problem and picturing problems as bigger entities. Ben points out that 

it  is  the  work  itself  and  the  tasks  you  do  that  teach  you  a  multidisciplinary  approach  to 

problems, “The tasks that I work with are large entities … I had to understand ecological, 

social  and  economic  effects.  In  the  beginning  I  only  had  a  hunch  of  the  totality  but  I 

worked on those projects during 15 years … so little by little you learn”. Audrey considers 

seeing the big picture as an important skill in order to able to prioritize and distribute work 

tasks.  Alan  and  David  bring  out  the  fact  that  multidisciplinarity  is  a  part  of  their 

employers’ branch of activity, “We have specialists who have very profound knowledge of 

a  particular  quite  limited  topic  but,  in  the  tasks  that  we usually  do,  multidisciplinarity  is 

more  useful  than  deep  knowledge”  (David).  In  addition,  experts  need  to  follow  their 

organization’s  and  clients’  wishes  and  to  learn  about  new  topics  and  large  entities  even 

when they are not really interested in them. David also reminds that before being able to be 

a  project  manager,  one  needs  to  have  experience  from  different  sectors  and  needs  to 

understand the totality of the field.  

2. Communication and interaction skills. All the experts mentioned skills needed in work 

life, which are related to communication and interaction. Communication skills in general 

are  seen  as  a  very  important  competence.  Furthermore,  six  sub-categories  could  be 

distinguished  from  those  skills:  1)  language  skills,  2)  interpersonal  skills,  3)  ability  to 

express  oneself  clearly,  4)  writing  skills,  5)  ability  to  listen  and  understand  stakeholders, 

and  6)  multicultural  skills  (Figure 12).  Most  of  the  experts  mention  language  skills, 

particularly  English  skills.  Many  of  the  experts  brought  out  also  interpersonal  skills  at 

some  level.  Alan  thinks  that  communication  skills  are  closely  connected  with  one’s 

personality but he sees that one can learn those skills through experience, “You learn them 

[communication skills] eventually. For sure you can also learn already during your studies 

if you are active in associations and all that kinds of things.” Audrey and David see that 

interpersonal  skills  are  especially  important  in  teamwork,  “being  able  to  get  along  with 

people in diverse networks … to discuss and to find common solutions and compromises” 

(Audrey). Alan, Beatrice and Susan bring out the ability to express themselves clearly so 



63 
 

 

that  also  other  people  and  clients  would  understand  their  point.  Beatrice  adds  that  it is 

important to express things also from practical aspect and see them as real life problems. 

Three experts think that writing skills are important, not only those who are researchers but 

also one expert who works as a consultant. With regards to communication skills, Ben and 

David speak also about public relations and stakeholders. They see that it is important to 

genuinely  listen  to  other  parties  involved  in  the  projects  in  which  they  work  and  to 

understand their points of view, ”The most important things is the ability to put yourself to 

others position and to understand why someone thinks like he or she does” (Ben). Finally, 

Ben  mentions  also  multicultural  skills – ability  to  understand  other  cultures  and  ways  of 

acting.  

 

Figure 12. Skills related to communication and interaction skills needed in expert’s jobs. 

 

3. Domain-specific substance knowledge. Most of the experts reflected the importance of 

domain-specific substance or conceptual knowledge in relation to multidisciplinarity. As it 

was mentioned with respect to skills related to multidisciplinarity (the first category), one 

of  the  challenges  in  expert  work  is  balancing  between  multidisciplinarity  and 

specialization.  Four  experts  emphasize  the  importance  of  domain-specific knowledge, 

“Nothing  is  more  practical  than  a  good  theory  …  it  gives  you  analytical  tools,  so  some 
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kind of conceptual structures are very important because they help you to navigate in the 

world of large text masses” (Beatrice). Mary says that it is good to be a specialist on one 

domain  and  have  people  around  from  whom  you  can  ask  for  help.  Although,  she  points 

out, in another context, that substance represents only a small part of her work. Also Alan 

and  Susan  say  that  experts  need  to  understand  the  basics of  their  domain  because  that  is 

from where their expertise stems from. It also enables them to understand the progress in 

their domain and to participate in multidisciplinary problem-solving.  

With regard to the experts’ own education, diploma and substance knowledge, all of them 

tell that their education has supported their career. Many of them have done further studies 

along  with  their  working  life  as  David  says,  “I  had  work  experience  before  I  studied  the 

new diploma. All this, in my opinion, I’ve been able to use in my current tasks”. He also 

adds that expertise, as a whole, develops through education and experience and motivation 

has an important role in the development process. Ben brings out that he has learned while 

working,  from  experience  and  from doctoral  studies.  Susan  says  that  her  educational 

background has a strong influence on her way of approaching things, “I recognize it [her 

educational  field] in  myself  and  I  always  go  back  there  …  the  perspective  from  there  is 

strong  in  me”.  Beatrice  mentions  also  that  her  education  and  work  are  intertwined;  her 

work career has strongly developed according to her education. 

4.  Teamwork  skills. The  skills  related  to  communication  and  interaction  are  partly 

interconnected with teamwork skills. In addition to the skills mentioned above within the 

second  category,  three  experts  bring  up  explicitly  teamwork  and  collaboration  skills,  “I 

would say that even though you work as an expert it counts a lot if you are able to work in 

a project team and as a part of a bigger group” (David). 

5. Information skills: searching, managing, adopting, and applying new information. Most 

of the experts mention skills that are related to information searching and managing as well 

as to adopting and applying that information. Four experts see that it is important to follow 

changes  and  development  on  their  domain,  read  the  silent  signals  and  predict  the  future 

trends, “You need to know what is “hip” at the moment or what is the thing for which the 

clients pay for. In a way you need to have something more than the client” (Alan). In this 

regard, an expert has to be capable of adopting new information with minor effort and to 

apply it into practice. The challenge in expert work is the enormous amount of information. 

Experts need to be able to select what is essential and relevant for their work.  
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6.  Analytical  and  organizational  skills. Four  experts  mention  that  analytical  and 

organizational  skills  are  necessary  in  their  work;  in  planning  and  performing  the  work, 

“Maybe  above  all  some  kind  of  organizational  and  analytical  skills,  but  learning  them  is 

very  difficult”  (Mary).  Ben  points  out systematic  skills  to  perceive  and  plan  problem-

solving whereas Audrey thinks that the most useful skill in expert work is common sense, 

ability to think, and to analyze.  
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5 Discussion 

The  aim  of  this  study  was  to  explore  adaptive  expertise  in  work  life  from  three 

perspectives:  1)  the  role  of  collaboration  and  sharing  of  expertise  in  adaptive  experts’ 

work,  2)  challenges  in  collaborative  work  and  overcoming  those  challenges,  and  3) 

important skills for adaptive experts in work life. The results of my study brought answers 

to each research question. In this chapter I seek to draw a picture of adaptive expertise in 

today’s work life through seven experts from environmental domain. I have examined the 

data  carefully  in  order  to  find  answers  to  the  research  questions  and  to  understand  the 

problematic of my study from a larger perspective. In the following I present and discuss 

the main results with respect to previous studies and theory of expertise.  

5.1 Adaptive Experts in Collaborative Work Situations 

The results of my deductive analysis showed that the participants to my study can all be 

considered  adaptive  experts.  I  made  this  conclusion  based  on  the complexity  of  the 

participants’ work tasks; their relation to and way of thinking about learning, challenging 

tasks, and unexpected situations; and their performance in problem-solving situations.  

Regarding  collaboration,  my  study  demonstrated  that collaboration  is  an  important  and 

inevitable part of expertise in knowledge work. The significance of collaboration in today’s 

expert  work  is  recognized  also  in  literature  (Engeström,  2006).  The  experts  in  my  study 

collaborate  and  communicate  with  people  in  various  contexts  and  forms,  not  only  with 

their colleagues and other experts but also with stakeholders and end users of their work. 

Collaborative  work  situations  in  various  forms  are  common  for  the  experts  who 

participated  in  my  study.  Some  of  the  experts  consider  collaboration  and  sharing  of 

expertise  as  intrinsic  parts  of  their  work.  Collaboration  is  sort  of  a  framework  for  many 

experts’  work;  it  is  the  context  in  which  they  work  even  when  they  do  individual  tasks. 

This  finding  is  similar  to  the  evidence  from  Hyvönen  and  her  colleagues’  study  (2014) 

showing  that  working  in  teams  is  necessary  for  today’s  experts.  Some  of  the  experts 

consider  sharing  of  expertise  as  a  duty  within  their  organization  and  work  community. 

These findings add relevance to my study. Collaboration and sharing of expertise have a 

significant  role  in  adaptive  experts’  work.  Thus  it  is  essential  to  know  how  experts 
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collaborate and share their expertise, the kind of challenges they face in collaborative work 

conditions, and how they overcome those challenges.  

In  general,  the  experts  have  a positive  attitude  towards  collaboration and  they  see  many 

advantages  in  teamwork.  The  most  rewarding  aspect  of  collaborative  work  is  related  to 

learning  and  making  solutions  in  collaboration.  More  precisely,  most  of  the  experts 

mention learning from others as one of the rewarding aspects. This finding is in line with 

the theory of adaptive expertise according to which adaptive experts would enjoy and see 

beneficial  situations  that  require  learning  and  questioning  their  own  views  (Bransford, 

2004;  Bransford  et  al.,  2000;  Bransford  &  Schwartz,  1999).  Many  experts  mention  also 

that problem-solving in collaboration is more fruitful and solutions reached collaboratively 

are better than those made individually. This finding corresponds with previous views of 

shared  expertise  (Bereiter  and  Scardamalia,  1993;  Bransford,  2004;  Hakkarainen,  2006) 

stating  that  results  from  collaborative  problem-solving  where  people  with  different 

background  and  knowledge  are  brought  to  work  together  might  be  more  valuable  than 

from individual work. The results of my study showed also that collaboration may increase 

the meaningfulness of one’s work if everyone is willing and committed to work together in 

order  to  find  a  solution  to  a  problem  or  if  the  atmosphere  in  the  group  is  good  and 

supportive. Feedback, acknowledgement, and help from other persons in a group may have 

positive effects for work welfare.  

The evidence from my study shows that the ways in which the experts share their expertise 

and  the  forms  of  collaboration  in  their  work  are  practically  the  same  (see Figure 6 and 

Figure 8). This seems natural; the experts share their expertise within the various forms in 

which  they  interact  and  collaborate  with  other  people.  As  I  see  it,  this  implies  that 

employers should provide more opportunities for collaboration for their employees. Two 

assumptions support this idea. First, the data showed that experts seem to think that they do 

not have enough time to share their expertise, which means that they probably do not have 

enough  time  for  engaging  themselves  in  true  collaboration.  This,  in  turn,  leads  to  the 

second assumption; experts should have more time and possibilities for collaboration and 

sharing  expertise  because  the  results  showed  that  experts  find  collaboration  positive  and 

rewarding in many ways as mentioned above (e.g. learning from others and better results in 

collaboration). One of the experts pointed out that the results in his organization might be 

better if his colleagues were more aware of each other’s competences and knowledge. He 

also  mentioned  that  more  benefit  could  be  taken  from  tacit  knowledge  within  his 
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organization.  This  is  significant  for  both  employers  and  employees.  Better  solutions  and 

results as well as more learning could be reached by taking more advantage from shared 

expertise. Both of these factors increase motivation and work-welfare as one of the experts 

mentioned;  possibilities  to  learn  new  things  improve  motivation,  which  in  turn  increases 

satisfaction at work.  

5.2 Adaptive Experts in Challenging Collaborative Work Situations 

The  experts  seem  to  be  quite  diplomatic  in  collaborative  work  situations  and  also  in 

general when they talk about their work. They mention respecting others and listening to 

differing  opinions  as  solutions  to  challenges  in  collaboration.  In  general,  the  experts  did 

not  mention  challenges  in collaboration  related  to  conflicts  between  people,  instead  of 

matters, if I did not ask that specifically. They did, however, mention various challenges in 

collaboration, including aspects related to themselves or other personal issues, to differing 

working methods and knowledge level, to contradictory interests and competition, to their 

organization and work environment, and to the group as a whole. These results are in line 

with  Hyvönen  and  her  colleagues’  (2014)  study  on  expertise  in  work  context,  in  which 

they did not focus on collaboration more specifically but on complex work environments 

in general. Nevertheless, the findings of my study are very similar to their results, which 

showed  that  the  challenges  in  experts’  work  are  related  to  communication and  social 

interaction  with  people,  competition  between  people,  decision-making  problems,  sharing 

tacit knowledge, and inadequate technical tools. All these challenges can be found also in 

the  findings  of  my  study.  The  one  mentioned  last,  inadequate  technical  tools,  was  not 

mentioned by the participants but appeared to be an issue in their work as discussed below.   

The experts’ perceptions of challenges in collaborative work seem to be quite differing and 

there  is  no  specific  type  of  challenge  that  would  be  mentioned  by  most  of  the  experts. 

However, there is clearly one way of dealing with diverse challenges that seems to work 

for  most  of  the  experts  and  which  also  shows  the  diplomatic  nature  of  experts’ 

performance. The  most  common  way  to  manage  challenging  situations  in  teamwork  is 

discussing  about  problems,  opinions,  and  solutions.  Hyvönen  and  her  colleagues’  study 

(2014)  showed  that  it  is  necessary  for  experts,  in  order  to  make  use  of  their  expertise  at 

work, to listen and to understand other people and also to learn from them. The experts in 
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my  study  consider  it  important  to  have  constructive  discussions  and  arguments  and  to 

listen to all the opinions and comments from the people involved in the collaboration.  

The experts do not dispute or tell other people that they are wrong. However, they stand 

behind their views and argument their own opinions, ask for a third opinion and search for 

more information if needed in order to find a solution that they are able to support. They 

also try to make other people realize by themselves that the idea of a solution those people 

suggest would not work in reality. In addition, the experts have self-monitoring skills; they 

recognize that they might be wrong and might need to change their solution or to search for 

more information. This has been shown also by the previous expert studies (Glaser & Chi, 

1988). Some of the experts also go back to the beginning of the problem-solving and figure 

out  what  actually  is  the  problem  to  be  solved  and  what  kind  of  goals  it  implies  because 

sometimes  these  kind  of  basic  questions  might  be  lost  or  forgotten  in  collaborative 

problem-solving. This finding is in line with the previous studies on expertise (Bransford, 

2004;  Wineburg,  1998) showing  that  adaptive  experts  go  beyond  the  obvious problem  at 

hand;  they  seek  to  understand  problems  and  what  kind  of  knowledge  is  needed  before 

starting to solve the problems. 

Two other common ways to cope with challenges in collaboration are making compromises 

and decisions as well as withdrawing from the collaboration. Sometimes taking a time-out 

or withdrawing from collaboration seem to work for many of the experts. They might find 

solutions to problems after reconsidering them by themselves. Some of the experts, on the 

other hand, emphasize the fact that work needs to progress and thus solutions for problems 

need  to  be  found.  This  might  require  making  compromises  and  decisions  even  when 

mutual  understanding  has  not  been  achieved  and  when  there  is  no  certainty  of  future 

conditions. This finding supports Hyvönen and her colleagues’ (2014) results showing that 

experts in work life are future-oriented with an advancing perspective. It is also in line with 

the  theory  of  adaptive  expertise,  which  sees  adaptive  experts  being  able  to  adapt  in 

uncertain situations (Bransford, 2004; Hatano & Inagaki, 1986).  

As  a  conclusion,  it  seems  that  many  of  the  experts  find  alternative  ways  to  overcome 

challenging  collaborative  problem-solving  situations.  They  do  not  merely  try  to  advance 

their  own  interests  and  solutions  to a  problem.  Instead,  they  might  search  for  more 

information,  ask  for  third  opinion,  make  real  life  scenarios  of  possible  solutions  and  go 

back to the starting point of the problem-solving, or take some distance to the problem at 
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hand  in  order  to  reconsider it.  This  kind  of  approach  is  close  to  Chi’s  (2011)  and 

Bransford’s  (2004)  ideas  about  acquisition  of  adaptive  expertise.  They  suggest  that,  with 

respect  to  problem-solving,  changing  the  perspective  and  the  ways  of  thinking  and 

organizing one’s knowledge could lead to adaptive expertise.  

5.3 Tools for Sharing of Expertise and Collaboration 

The experts who took part in my study have an open attitude towards sharing of expertise 

and  they  recognized  several  ways  in  which  they  may  share  their  own  expertise  (such  as 

writing, encouraging junior colleagues, and working in teams). In addition, organizations 

have  their  own  ways  and  tools  (for  example  newsletter,  team  meetings,  best  practices, 

publications,  web  pages,  etc.)  to  share  and  distribute  expertise,  inside  and  outside  the 

organization.  Sharing  of  each  one’s  expertise  is  more  or  less  an  essential  part  of  the 

experts’  work  and  it  occurs  in  various  collaborative  working  situations,  as  previously 

mentioned. However, none of the experts recognized or mentioned any systematic way or 

channel that they would use to share their expertise, such as writing blogs or using other 

social  media  (for  example  Facebook  groups)  for  that  purpose.  It  seems  that  experts,  in 

general, do not have time to think about or invest in more systematic ways to share their 

expertise  because  they  are  busy  dealing  with  their  own  work  and  with  the  “flood  of 

information” that is continuously present in their work. A general worry among the experts 

seem to be the fact that people do not have time to read web pages, newsletters, etc. where 

each one could share their expertise. Therefore, the experts might not see it meaningful to 

contribute  to  those  channels. This  concerns  also  organizational  level,  not  only  sharing  of 

individual  expertise.  Thus,  some specific  (collaborative)  tools  for  information 

management,  such  as  annotation  and  curation  tools  could  be  helpful  for  many  experts. 

Those tools could help them to handle information, find and share it easily with others. 

Improvements  could  be  done  also  with  the tools  for  collaborative  working within  the 

experts’  organizations.  The  tools  that  are  in  use  currently  are  very  traditional  and  do  not 

enhance  collaboration.  None  of  the  experts  uses  regularly  cloud  services  or  specific 

collaborative  tools,  such  as  Google  Drive.  Some  of  the  experts  mentioned  problems  that 

could  be  avoided  using  collaborative  tools,  for  example  in  collaborative  writing  tasks; 

everyone would have a constant access to the latest version of a draft and more than one 

person could work simultaneously with the draft. This implies that tools for collaboration, 
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for example collaborative writing, could facilitate collaborative tasks and increase efficacy 

in collaboration. 

5.4 The Role of Expert Networks 

All the participants to my study are involved in some networks, informal or formal. Most 

of  the  experts  use  their  networks  when  they  need  to  find  new  information  in  their  work. 

However, they do not seem to have any systematic or regular way to interact or keep in 

touch with the people in those networks. In addition, one expert mentions that contacts with 

other  experts  often  fade  once  a  specific  project,  which  brought  them  together,  finishes. 

Here  again,  I  see  that  some  technological  tools  and  solutions  for  collaboration  and 

interaction, especially social media tools could be useful. If people involved in a specific 

project had, for example, a shared Facebook or a LinkedIn group they could easily reach 

each other also after the project is over and even when they might change work place and 

email addresses.  

One of the experts said that she sometimes has to find new networks for new projects and 

she would like to find ones with like-minded people. Even though nothing guarantees that 

people in a specific Facebook or LinkedIn group would be like-minded they most probably 

are  interested  in  the  same  topic.  In  addition,  Facebook,  LinkedIn  or  some  other  social 

media  groups  might  help  in  finding  new  networks  and  are  easy  platforms  to  create  new 

networks.  Nevertheless,  it  seems  that  the  participants  to  my  study  are  not  very  open-

minded  towards  social  media  in  respect  of  their  work.  Their  attitudes  vary;  few  of  them 

have quite open attitude and wonder if they should use it more whereas others have rather 

negative  and  suspicious  attitude.  However,  all  the  experts  seem  to have  one  thing  in 

common with respect to social media and that is the fact that they do not see how it could 

be useful in their work. 

5.5 Expert Skills and Competences in Work Life 

My  study  aimed  at  exploring  adaptive  experts’  sharing  of  expertise  and  performance  in 

collaboration on one hand and the skills needed in those work conditions on the other hand. 

The  findings  of  these  two  perspectives  seem  to  support  each  other  in  most  part.  The 

evidence of my study shows that the skills that appear as the most important for experts in 
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work  life  are  particularly  needed  in  collaboration,  especially  in  challenging  collaborative 

situations and in sharing of expertise.  

From the results of my study it became apparent that there are two types of skills that are 

especially important and needed in expert work: 1) multidisciplinarity and ability to see the 

amplitude  of  problems and  2) communication,  interaction,  and  teamwork skills.  All  the 

experts  in  my  study  emphasized  those  skills.  Based  on  the  results  about  challenges  in 

collaboration,  I  concluded  that  communication,  interaction,  and  teamwork  skills  are 

important because discussing about problems in collaboration is one of the most common 

ways  to  overcome  challenges.  Another  important  skill  is  related  to domain-specific 

knowledge.  The  relation  between  multidisciplinary  skills  and  domain-specific  skills  are 

extensively  discussed  in  expert  literature,  as  previously  mentioned. In  general,  the 

researchers in the field of expertise recognize the importance of sufficient domain-specific 

knowledge and experience. It is seen as a basis on top of which adaptive expertise can be 

developed  (Bransford  et  al.,  2000;  Brophy  et  al.,  2004). The  results  of  my  study  show 

similar  evidence  in  respect  of  this  discussion.  The  experts  consider  domain-specific 

knowledge  and  skills  necessary  but  not  sufficient  alone  in  today’s  work  tasks,  which 

require adaptive expertise and approach to problem-solving. Therefore, multidisciplinarity 

is necessary, that is to say, experts need to know more and from broader contexts and to 

understand problems from broader perspectives. 

According  to  the  results  of  my  study,  there  are  two  other  important  skill  types  in  expert 

work: information skills and analytical and organizational skills. Both of these findings are 

in  line  with  the  expert  characteristics  based  on  the  existing  theory  of  expertise. 

Consequently,  experts  are  successful  in  organization  of  knowledge,  in  searching  for  new 

knowledge, and in applying relevant knowledge to a specific task. In addition, experts have 

a successful analytical approach to problem-solving (Bransford et al., 2000; Glaser and Chi 

1988).  
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6 Conclusions 

Adaptive  experts’  work  is  surrounded with  collaboration  along  with  various  advantages 

and challenges related to it, as is presented in this empirical study. In this chapter I bring 

out  the  three  most  significant  findings  of  my  study.  In  addition,  I  suggest  practical 

implications and future lines of research.  

6.1 Main Findings of This Study 

My  study  confirms  the  current  understanding  about  the  significance  of  collaboration  in 

expert  work (Engeström,  2006;  Hyvönen  et  al.,  2014).  The  new  information  that  the 

findings of my study brings forth is the fact that collaboration and sharing of expertise are 

both  meaningful  and  useful  for  the  adaptive  experts’  work  considered  also  from  their 

personal point of view, not only from the fact they are inevitable in their work. The results 

of  my  study  indicated, as  shown  by  previous  studies (Bereiter  and  Scardamalia,  1993; 

Bransford,  2004;  Hakkarainen,  2006;  Hyvönen  et  al.,  2014) that  various  advantages  and 

challenges  are  involved  in  collaboration.  In  challenging  collaborative  work  situations  the 

adaptive  experts use  their communication,  interpersonal,  and  teamwork  skills to  proceed 

and find solutions. Additionally, information and multidisciplinary skills are necessary for 

the  adaptive  experts,  in  collaborative  problem-solving  situations  and  in  general  in  their 

work.  

One valuable new finding that my study provides for the expert research field is related to 

the significance of expert networks and sharing of expertise. The adaptive experts would 

benefit considerably if they had accurate tools for efficient interaction and collaboration as 

well as for systematic sharing of expertise. The results of my study showed that learning 

and  finding  new  information  are  essential  for  the  adaptive  experts’  work.  To  find  new 

information  they  usually  start  by  asking  other  experts. Learning,  in  turn,  occurs  often  in 

collaborative problem-solving. These findings give evidence that providing more efficient 

tools  and  ways  to  collaborate,  to  share  expertise,  and  to  manage  information  would  be 

beneficial for organizations. As a consequence the organizations would have more efficient 

and satisfied workers. 

Another important result from my study is the evidence that it provides for the discussion 

about  the  relation  between  domain-specific  and  multidisciplinary  skills.  There  have  been 
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contradictory views about the importance of domain-specific skills for the development of 

expertise (e.g. Brophy et al., 2004; Feltovich et al., 2006; Hatano, 2003; Lajoie, 2003). My 

study  showed  that the  adaptive  experts’  work  entails  balancing  between  domain-specific 

and multidisciplinary skills. Therefore, adaptive experts in this study emphasized both of 

these skills; they see that both of them are needed. Their own education has provided them 

a  solid  ground  on  which  they  have  built  their  expertise  including  other  skills  needed  in 

expert work.  

6.2 Practical Implications 

The  results  of  this  study  help  in  understanding  how  adaptive  experts  in  complex 

multidisciplinary  domains  with  years  of  experience  perform  in  challenging  collaborative 

problem-solving  situations  and  how  they  share  their  expertise.  Based  on  the  results,  I 

suggest  some  practical  implications  in  this  section.  Because  adaptive  expertise  has 

relevance  across  various  disciplines  (Bereiter  &  Scardamalia,  1993)  the  findings  of  my 

study might be transferred also to other work domains than the environmental field.  

Collaboration and sharing of expertise as a part of it seem to be so important and inevitable 

in the adaptive experts’ work that this notion should be taken into account in organizations. 

Collaboration might bring some significant advantages for the experts’ work, for example 

better  motivation  and  work  welfare  as  well  as  learning  from  others.  In  addition,  results 

from collaborative work may be better than from individual work. These aspects indicate 

that  more  opportunities  for  collaboration  within  organizations  may  be  useful  for  both 

professionals  and  their  employers.  Organizations  would  benefit  from  better  results  and 

satisfied employees who would be able to improve their skills by learning from others. 

Providing more possibilities for collaboration in work places may be useful also from the 

aspect  of  information  management  and  sharing  of  expertise.  As  mentioned  above,  the 

adaptive  experts  learn  from  others  in  collaborative  problem-solving  situations.  They  also 

use  their  colleagues  and other  expert  networks  where  they  are  involved  in  to  find  new 

information needed in their work. The adaptive experts see sharing of expertise beneficial 

for their work. In addition, if tacit knowledge of each worker within organizations would 

be shared better it could lead to better results. The findings of my study showed, however, 

that the experts do not have enough time to share their expertise with others. They also find 

it sometimes challenging to follow the trends of their domain and to find the most relevant 
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information  for  their  work.  Therefore,  work  contexts  with  possibilities  for  sharing  of 

expertise  and  distributing  information  could  enhance  information  management  and 

efficacy at work. 

One way to improve sharing of expertise and information is through specific technological 

tools.  Some  social  media  tools  provide  adequate  platforms  to  share  information,  interact 

and keep in contact with other people with similar interests. For example content curation 

tools  help  to  find,  aggregate,  and  share  relevant  information.  The  findings  of  my  study 

showed that adaptive experts do not use social media tools, such as Facebook for sharing 

their expertise and they are not really aware of its possibilities for work teams. However, 

these kinds of tools could enhance sharing expertise by facilitating interaction and keeping 

in touch within diverse expert networks.  

The  results  of  my  study  indicate  that  technological  tools  that  facilitate  performing 

collaborative  tasks  could  also  be  beneficial  for  organizations  and  their  employees.  For 

example  annotation  tools  allow  interacting  with  web  content  in  collaboration.  Platforms, 

such  as  Google  Drive,  enable  collaborative  simultaneous  working  with  text  documents, 

presentations,  etc.  Each  person  contributing  to  a  task  would  have a  direct  access  to  the 

latest  version  of  the  work  and  could  easily  see  what  others  have  added  in  it.  Within  the 

organizations of the adaptive experts in this study those tools or any other cloud services 

are not in use.  

In  addition,  the  results  of  my  study  may  be  of  use  in  developing  and  designing  more 

efficient  models  and  policies  of  collaboration,  shared  expertise,  and  interaction  both  in 

business  life  and  educational  contexts.  Knowing  how  experts  consider  challenges  in 

collaborative problem-solving situations and how they proceed in order to achieve results 

in  their  work  helps  to  develop  divers  work  communities  towards  more  successful  and 

efficient collaboration.  

When it comes to implications considering higher education the results of my study show 

that  domain-specific  knowledge  alone  is  not  sufficient  for  adaptive  expertise  at  work. 

Therefore,  collaborative  problem-solving  as  well  as  communication  and  interaction  skills 

are  necessary  skills  to  learn  at  school  in  order  to  develop  adaptive  expertise  instead  of 

routine expertise. In addition, because learning and finding new information are necessary 

skills  for  adaptive  experts,  efficient  information  management  skills  should  be  taught  at 

school. This could help also learning at work. 
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6.3 Future Research 

This study  provided  a  view  on  adaptive  expertise  in  work  life.  In  the  previous  section  I 

gave  some  practical  implications  with  regards  to  business  life  and  education.  However, 

further  research  is  needed  to  explore  the  development  of  adaptive  and professional 

expertise. According  to  Sosniak  (2006),  expertise  should  not  be  seen  as  an  endpoint  but 

rather  as  a  continuum.  Therefore  a  long-term  development  of  expertise  should  be  further 

researched. Future  research  on  adaptive  expertise  in  work  contexts  could  provide 

understanding  of  how  adaptive  experts  have  developed  their  expertise;  whether  it  has 

developed through work, mentoring, or education and what kind of learning experiences, 

for example individual or collaborative learning, the experts consider useful.  
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7 Evaluation 

Each  researcher  should  evaluate  validity  and  reliability  of  his  or  her  study.  From 

qualitative  research  perspective  there  are  various  definitions  of  validity  and  reliability. 

According to Lewis (2009), validity refers to truthfulness of the research findings whereas 

reliability refers to “trustworthiness, accuracy, and dependability of research findings” (p. 

7). I have discussed many aspects related to validity and reliability already in the previous 

chapters. In this chapter, I evaluate validity, reliability and ethical concerns based on some 

criteria and standards presented in the literature about qualitative research.  

7.1 Validity 

Eisenhart and Howe (1992) have described five general standards for ensuring validity in 

qualitative  educational  research.  The  first  standard  is  related  to  the  fit  between  research 

questions, data collection procedure, and analysis techniques. According to this standard, I 

designed  the  study  stemming  from  the  research  questions.  This  is  to  say,  I  selected  the 

content  analysis  method  because  I  found  it  suitable  to  answer  the  research  questions. 

Qualitative content analysis method is a tool that helps a researcher to understand and to 

search for meanings of the research subject and to make interpretations of the findings. The 

findings  from  content  analysis  are  expected  to  provide  replicable results (Krippendorf, 

2004).  However,  Eisenhart  and  Howe  (1992)  remind  that  even  with  careful  planning  the 

researchers prior interests, time, and resources affect inevitably the research design.  

The  second  standard  for  ensuring  validity  is  related  to  data  collection  and  analysis 

techniques.  In  addition  to  the  analysis  techniques  that  I  reason  above,  the  choice  of  the 

research subject and the data-gathering procedure need to be credibly argued (Eisenhart & 

Howe, 1992). I selected the experts from environmental domain as the research subject of 

my  study  because  they  represent  adaptive experts  of  a  complex  work  context  where 

collaboration  is  an  important  part  of  their  work.  I  chose  to  interview  the  participants 

because with interviews I achieved deep information of the participants’ performance and 

perceptions.  

The  third  standard  is related  to  prior  knowledge.  The  conclusions  in  a  study  need  to  be 

based on and reflected to existing theoretical, substantive, or explicit practical knowledge 

(Eisenhart  &  Howe,  1992).  In  my  study  I  ground  the  conclusions  of  the  results  and  the 
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practical  implications  on  previous  studies  and  the  existing  theory  presented  in  the 

theoretical framework of this study. 

The fourth standard described by Eisenhart and Howe (1992) is related to value constraints 

from  which  they  distinguish  external  and  internal  value constraints.  From  educational 

perspective  the  external  constraints  refer  to  the  value  and  significance  of  the  study  for 

educational practice; a valid study must be worthwhile and expose important and profound 

problems of the domain. My study addresses and seeks to understand adaptive expertise in 

complex work contexts. This problematic has not received enough attention in the expert 

research  field  (Sonnentag,  Niessen, &  Volmer,  2006).  The  internal  value  constraints,  in 

turn, refer to the way research is conducted in relation to research subjects, that is research 

ethics.  In  research  with  human  subjects  qualitative  researchers  need  to  take  into  account 

confidentiality, privacy, and truth telling (Eisenhart & Howe, 1992). According to Biklen 

(1992), there are two major issues related to ethics: informed consent and the protection of 

subjects from harm. In my study I have considered the ethical issues. The experts took part 

in this study voluntarily and they were aware of the purpose of the study. I carried out the 

data  collection  and  the  reporting  of  the  results  in  such  a  way  that  the  participants  will 

remain  anonymous.  No  specific  information  about  their  age,  education,  work  position  or 

their  organization  is  given.  Because  of  the  small  number  of  participants  I chose  not  to 

precise any of those information even though they could have helped reading the results. 

When  I  did  the  data  analysis  and  wrote  the  conclusions  I  paid  attention  to  report  only 

findings that truly emerged from the data.  

The fifth standard for ensuring validity is related to comprehensiveness and it refers to a 

holistic way to view the first four standards. Overall, the five standards are interrelated and 

they should be considered together. Meeting one standard, such as assuring the anonymity 

or  confidentiality  might  affect  some  other  standards.  These  kinds  of  influences  must  be 

explained in the study (Eisenhart & Howe, 1992). During my research process I sought to 

consider  the  different  parts  of  it  in  relation  to  the  whole  design  of  my  study  keeping  in 

mind the research questions and the purpose of it.  

7.2 Reliability and consistency 

With regards to the consistency of a study, from the traditional and modernist perspectives 

“qualitative  research  is  considered  reliable  if  the  research  findings  can  be  replicated  by 
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another researcher” (Lewis, 2009, p. 3). In a qualitative study conducted in a natural setting 

reliability  must  be  considered  differently  because  in  a  natural  setting  there  might  be 

variables impossible to control and thus the original conditions might be almost impossible 

to replicate (Strauss & Corbin, 1988). Therefore, according to Strauss & Corbin (1988), in 

qualitative  research  the  idea  of  reproducibility  is  extended  so  that  a  study  is  considered 

reliable  if  another  researcher conducting  a  study  with  the  same theoretical  perspective, 

same  general  rules  for  data  gathering  and  analysis, and  similar  set  of  conditions would 

come  up  with  similar  or  same  theoretical  explanations  (Strauss  &  Corbin,  1988).  In  my 

study,  I  have  paid  attention  to  ensure  its  reliability  and  consistency.  I  have  described 

carefully the methodological choices, the data collection, and the data analysis procedures 

in a way that another researcher would be able to replicate them. 

From reliability perspective the researcher’s role is one significant aspect to be taken into 

consideration  because  he  or  she  is  often  perceived  as  the  research  instrument  that  does 

interpretations of the data while seeking to understand the phenomenon under study. Thus 

the researcher should make sure to report accurate information that is not oversimplified or 

misinterpreted (Lewis, 2009). I have reflected my role as a researcher in the methodology 

chapter and considered how it might influence the results of this study.  

With respect to the quality and credibility of data analysis and findings of a study, there are 

several  strategies  to  ensure  their  reliability  (Patton,  1990).  In  my  study,  I  used  two 

strategies: analyst triangulation and member checking. Analyst triangulation means having 

another  person  to  independently  analyze  the  data  set  and  comparing  the  two  findings 

(Patton, 1990). In my case I asked another analyst to code a part of my data using the same 

categories  that  I  have  created.  I  compared  the  results  of  the  two  codings. I  found one 

difference in the two codings and discussed about it with the other analyst. As a result, I 

added a new category, “Searching for more information and asking other opinions”, in the 

ways in which the adaptive experts approach the challenging collaborative situations. I had 

included the contents of this new category into “Discussing about problems, opinions and 

solutions”  category  but  after  discussing  with  the  other  analyst  I  decided  that  it  was 

meaningful  to  add  it  as  a  separate  category.  The  other  strategy  I used  to  ensure  the 

credibility of the data analysis and the results of my study was member checking. It means 

asking the participants to check the accuracy of the reported results (Creswell, 2002). I sent 

the report to the participants and four of them answered confirming that the results from 

their part were correct. 
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7.3 Limitations 

There  are  few  limitations  in  my  study  that  I  discuss  in  this  section.  One  purpose  of  my 

study  was  to  understand  adaptive  experts’  performance  in  collaboration.  I  collected  the 

data with interviews. Therefore, the results are based on the experts’ personal assessment 

and judgment about their work and behavior. The risk is that they do not tell the truth or 

even realize how they actually perform in collaborative work situations. Some qualitative 

methods,  such  as  observation  could  give  more  reliable  results  on  this  kind  of  research. 

However,  observations  were  not  possible  in the  scope  of  this  study.  Instead,  during  the 

interviews I asked the participants to imagine real and concrete situations in their work and 

how  they  act  in  those  situations.  That  helped  the  experts  to  imagine  themselves  and  to 

reflect  how  they  actually  work  in  those  kinds  of  situations.  Despite  the  limitations  of 

interviews  as  a  data  collection  method, it  has  also several  advantages and  is  an  adequate 

method  for  my  study.  It  allows insights  of  the  participants’  thoughts,  feelings  and 

experiences  that  are  not  achieved  with  observations.  In  my  study  this  was  an  important 

aspect  because  one  purpose  was  to  find  out  what  are  the  challenges  of  collaborative 

problem-solving from the adaptive experts’ point of view.  

Another  limitation  concerns  the  answers  of  the  participants.  Because  I  collected  the  data 

with  semi-structured  interviews  with  specific  themes, it  means  that  the  structure  of  the 

interviews  and  the  questions  asked  vary  between  the  interviews  with  each  participant.  I 

paid attention to go through the same themes with each expert but sometimes they did not 

answer directly to the questions asked. During the analysis phase I noticed that there were 

few  questions  where  I  did  not  have  an  answer  from  each  participant.  However,  I  do  not 

consider  this  as  an  important  limitation  because  the  purpose  of  my  study  is  to  draw  a 

picture of adaptive expertise in work life, taking into account different aspects of it rather 

than to seek to generalize the results. This applies also to the third limitation of my study, 

which  is the  small  number  of  participants.  I  consider  that  despite  the  limited  number  of 

participants  I  managed  to  cover  the  main  aspects  in  order  to  understand  the  phenomena. 

The results of my study provide a stepping-stone for further studies in the field. 
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