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1 INTRODUCTION 

1.1 Research rationale 













Table 1.  General clarification of the term ‘problem’ with two dimensions 

Task Problem Mystery 

No need to hope for 
resolution(s) at the moment; 
already resolved and 
understood 

Hope for resolution(s) at the 
moment; not yet resolved but 
understood at some level 

No hope for resolution(s) at 
the moment; not resolved and 
not understood 

Not difficult; routine is enough Difficult; effort is needed Difficult; effort is needed 



1.2 Research purpose and goals 



1.3 General research design and research questions 

Table 2.  Research design 

Research design Sequential, qualitative multimethod 

Strategy of enquiry Case study 

Data collection strategy Purposeful sampling 

Data collection methods Audio-and video-recording, literature 
review, observation, and semi-open 
questionnaire 

Data analyses Conventional and summative content 
analysis 





Table 3.  Research design: source of data, data collection methods and type of analysis. 

 Familiarising 
phases 

Research  
paper 1 

Research  
paper 2 

Research  
paper 3 

Source of data Eduta-institute 
(PBL-PD studies) 
 
 
University of 
Tampere 
(medicine and 
early childhood 
education) 
 
Pirkanmaa 
Polytechnic; now 
University of 
Applied Sciences, 
Tampere 
(physiotherapy) 

Physiotherapy 
small groups with 
tutor 
 
Pirkanmaa 
Polytechnic; 
now University of 
Applied Sciences, 
Tampere 

IT-students 
 
 
 
University of 
Tampere (FI) 
 
Solent University 
(UK) 
 
Aristotle 
University (GR) 

Literature  

Data collection Participant  
observation in  
(PBL-PD) 
(2003–2005) 
 
Observation 
(2003;1 month) 

Audio and video 
recording  
(2003–2005) 

Semi-open 
questionnaire 
2011 

Literature 
review 
2010 

Data analysis  Conventional 
content analysis 

Summative 
content analysis 

 





2 A CONCEPTUAL-THEORETICAL FRAMEWORK 

2.1 Five eras of PBL 

PBL’s beginning 





PBL’s expansion 



PBL debated 







Consensus on PBL 

 

 

 

 

 

 



Experiments to improve PBL 



Table 4.  The Seven Jumps tutorial model (Adapted from Schmidt, 1983, p. 13) 

Step: Description:  

Step 1 Clarify terms and concepts not readily comprehensible. 

Step 2 Define the problem. 

Step 3 Analyse the problem. 

Step 4 Draw a systematic inventory of the explanations inferred from Step 3. 

Step 5 Formulate learning objectives. 

Step 6 Collect additional information outside the group. 

Step 7 Synthesize and test the newly acquired information. 



Table 5.  The phases with key purposes (Adapted from Poikela & Poikela 2006, pp. 77-
79) 

Phase: Description: 

Phase 1: 
Problem setting 

Find shared understanding of perspectives and conceptions of the 
problem 

Phase 2: 
Brainstorm 

Elaborate prior knowledge and experiences by brainstorming ideas 
about possible ways of dealing with the problem 

Phase 3: 
Systematisation 

Connect similar types of ideas, place them in categories and name them 

Phase 4: 
Thematisation 

Negotiate the most important problem areas (named categories) 

Phase 5: 
Formulation  

Form the learning task or issue and the objects of study 

Phase 6: 
Knowledge 
acquisition 

Seek information through self-study of multiple sources 

Phase 7: 
Knowledge 
integration 

Synthesise and integrate new knowledge at a more advanced level, 
which provides a basis for learning to be continued 

Phase 8: 
Clarification 

Clarify and reflect on the whole process of problem solving and the 
learning process in light of the original problem 

Assessment Obtain necessary information and feedback about one’s own thinking, 
group processes and problem-solving skills   





 

 

 

 

 

 



2.2 Ways to view PBL curricula  





2.3 Etymological and conceptual definitions of the problem  
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2.4 Selecting and designing problems in PBL 

Selecting problems in PBL 





Designing problems in PBL 









3 RESEARCH DESIGN IN DETAIL 

3.1 Familiarising to research context 

Participant observation in PBL-PD training programme 



 

 

 



 

Non-participative observation in three well-experienced PBL institutions 



 

 

 



 

 

 

 



3.2 Empirical study I 



 

 

 

 











Table 6.  Conventional content analysis (Adapted from Hsieh & Shannon, 2005, p. 
1286). 

Type of qualitative 
content analysis 

Study begins with Timing of defining 
codes or keywords 

Source of codes or 
keywords 

Conventional  Observation During data analysis Derived from data 

Directed Theory Before and during 
data analysis 

Derived from theory 
or relevant research 
findings 

Summative Keywords Before and during 
data analysis 

Derived from interest 
of researcher or 
review of literature 



3.3 Empirical study II 







Table 7.  Summative content analysis (Adapted from Hsieh & Shannon, 2005, p. 1286). 

Type of content 
analysis 

Study begins with Timing of defining 
codes or keywords 

Source of codes or 
keywords 

Conventional  Observation During data analysis Derived from data 

Directed Theory Before and during 
data analysis 

Derived from theory 
or relevant research 
findings 

Summative Keywords Before and during 
data analysis 

Derived from interest 
of researcher or 
review of literature 



3.4 Literature review 









4 MAIN RESEARCH FINDINGS 

4.1 Publication I and its main findings  





4.2 Publication II and its main findings  





4.3 Publication III and its main findings 



4.4 Contribution to collaborative research articles 







5 DISCUSSION AND CONCLUSIONS  

5.1 Quality and trustworthiness  





Table 8.  Increasing trustworthiness 

Trustworthiness  
dimensions: 

Recommendations for 
increasing trustworthiness:  

My actions and choices: 

Credibility  
(internal validity): 
 
 

-Prolonged observations and 
analysis of deviant cases 
-Triangulation 
-Peer-debriefing 
-Member checks 
-Convincing text with rich and 
accurate descriptions of the 
research and selections  

Prolonged observations 
 
Data and method triangulation 
 
 
Convincing text 

Dependability  
(reliability, consistency, 
disciplined subjectivity): 
 
 
 

-Triangulation 
-Member checks 
-Convincing text with rich and 
accurate descriptions of the 
research and selections for 
minimising bias 
-Reflexive journal 

Data and method triangulation 
 
Convincing text 
 
 
 
Reflective notes 

Transferability 
(external validity): 
 

Convincing text for applicability 
that shows that the results 
benefit larger settings and 
contexts.   

Convincing text 

Conformability  
(objectivity): 
 

-Triangulation 
-Member checks 
-Convincing, accurate and rich 
descriptions of the research and 
selections  
-Reflexive journal 

Data and method triangulation 
 
Convincing text 
 
 
Reflective notes 



 

 

 

 













5.2 Ethical considerations 





 

 

 

 

 

 

 









5.3 Limitations  





5.4 Future research recommendation 



5.5 Reflective comments and conclusions  
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Question-Asking Patterns during Problem-Based Learning Tutorials: 

Formal Functional Roles 

 

Juri Valtanen * 

 

 

 

ABSTRACT 

 

Question-asking is essential for being, knowing and learning. However, classroom 

research has confirmed that students do not ask questions spontaneously and teachers 

ask the most questions, mainly low-level ones. The purpose of this qualitative case-study 

is to investigate question-asking during problem-based learning (PBL) tutorials, a 

subject rarely studied. By filling this gap, this study, based on video-recorded data from 

20 small-group tutorial sessions, provides fresh perspective and contributes to the field 

by focusing on formal functional roles. The analysis reveals that despite the high 

incidence of questions, they are imbalanced regarding their type and who asks them. 

The study confirms that students do acquire the skill of question-asking during PBL 

tutorials. However, to maximize the benefits of question-asking for epistemological and 

ontological development, more innovative learning activities must be designed and 

realised in tutorials.  

 

Keywords: Question Asking; Tutorial; Problem-Based Learning (PBL); Formal Functional 

Role; Physiotherapy 

 

 

INTRODUCTION 

 

A question may be the first indication of border crossing (Marbach-Ad & Sokolove, 2000). 

That is, asking a question can be a significant step toward an unfamiliar area that potentially 

expands and deepens one‟s being, professional becoming, knowing, learning and 

understanding. In the educational context, there has been more than a century of scientific 

research on question-asking, from Stevens (1912) through Gall (1970) and from Carlsen 

(1991) to Pedrosa de Jesus et al. (2012) and many more. However, the focus mainly has been 

on i) primary and secondary rather than higher education, ii) teachers‟ rather than students‟ 

questions, iii) research designs that focus on either teachers‟ or students‟ questions rather than 
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on both and iv) classroom as a context rather than other pedagogical settings, such as small-

group work. Interestingly, previous research has identified that question-asking has a 

paradoxical status in classroom-based education. It is a valued, although not always a 

welcome, activity (Chin & Osbourne, 2008). This means that there is the desire to use 

questioning to spend more time aiding students‟ explorations. Yet, there is pressure to cover a 

certain amount of curriculum content in a given time. Particularly, it is students‟ questions 

that are not welcomed, either by teachers or other students, because they may disrupt the 

smooth running of the lesson and steal time from covering prescribed content and preparing 

for tests. Given this, it may be argued that students do not learn how to ask questions in the 

classroom context.  

 

Despite vast research on problem-based learning (PBL) during the last four decades, question-

asking has received very little attention. Questions as learning issues have been studied within 

PBL (e.g. Abrandt Dalhgren & Öberg, 2001). Yet, what actually happens, what kinds of 

questions are asked, and by whom, during tutorials, has been studied very little. This is quite 

surprising. Only a few PBL tutorial studies have focused entirely (e.g. Chin & Chia, 2004) or 

partially (e.g. Hmelo-Silver & Barrows, 2008) on question-asking. Recently, Zhang et al. 

(2010) advocated the need to build a sensitive questioning framework for PBL. 

 

The purpose of this research is to investigate question-asking during tutorials based on 

students‟ formal functional roles, such as that of discussion leader. Broadly, a role can be 

considered a recurring pattern of behaviour. However, formal functional roles differ from 

informal roles, such as „cynic‟. That is, informal roles are emergent, they simply happen, 

often to serve the needs of personality. In contrast, group members are assigned formal 

functional roles (Mudrack & Farrell, 1995). To date, PBL tutorial studies have focused 

intensively on the role of tutor (e.g. Abrandt, Castensson & Dalhgren, 1998; Maudsley, 1999; 

Hendry, 2009; Connelly & Silén, 2011) from various perspectives, such as helping tutors to 

ask more good, open-ended questions (Azer, 2005); to give voice to meta-cognitive questions 

(Downing et al. 2009); or to monitor leadership profiles during group work (O‟Shea et al., 

2013). Only a few studies (e.g. Duek, 2000) have paid attention to students‟ informal roles, 

such as „discussion dominator‟. Yet, to the author‟s knowledge, no previous PBL tutorial 

study has focused on question-asking from the perspective of students‟ formal functional 

roles, even though they are used very commonly, particularly in Europe. These roles are 

designed to support small-group work rather than to act as a straitjacket (Barrett, 2005a). The 

main idea is that small-group work consciously is as effective, goal-oriented and systematic as 

possible. Transparency of the procedure is assumed to prevent a group from beginning 

aimless discussions, asking random questions and raising the cognitive load too high. Yet, 

currently, we know very little about students‟ formal functional roles and their effects on 

question-asking during tutorials. The aims of this study are to fill this gap and to answer the 

following research questions. 
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1. What types of questions are asked during a PBL tutorial? 

 

2. What types of questions are asked by tutors and by students with and without formal 

functional roles? 

 

A tutorial of small-group work, often guided by a tutor, is considered to be at the heart of PBL 

(Singaram et al., 2010). The tutorial is believed to provide opportunities for students to 

discuss, debate and ask questions. This is assumed to lead to deeper understanding 

(Visschers-Pleijers et al., 2005). Nevertheless, a number of PBL studies have found evidence 

of dysfunctional tutorial groups (e.g. Hak & Maguire, 2000; de Grave, Dolmans & van der 

Vleuten, 2002; Henry, Ryan & Harris, 2003; Moust, van Berkel & Schmidt, 2005; Kindler et 

al., 2009). For example, from the perspective of question-asking, Willis, Jones, Bundy, 

Burdett, Whitehouse and O‟Neill (2002) concluded that when group performance is poor, 

there is little prominent questioning. There is a danger that tutorial sessions become fruitless 

because of inappropriate questions, rendering PBL ineffective.  

 

From the perspective of potential barriers to question-asking, three meta-questions can be 

identified. The first appears to be how much one needs to know in order to ask proper 

questions. Often, there is an assumption that questions are asked when someone does not 

know or is ignorant. However, Miyake and Norman (1979) prefer the view that an optimal 

amount of knowledge is needed for asking questions: Knowing too much or too little can be 

counter-productive to asking questions. Good et al.‟s (1987) study supports this view by 

showing that middle achievers ask the most questions. In contrast, Molinero and Garcia-

Madruga (2011) take the view that more knowledgeable people ask more questions. This idea 

is based on Loewenstein‟s (1994) gap theory about curiosity, which states that when a person 

knows a little, then attention is focused on what s/he knows, but when s/he knows a lot, 

attention is focused on what s/he is ignorant of.  

 

The second key meta-question is how one needs to feel in order to ask appropriate questions. 

Watts and Pedrosa de Jesus (2005) point out that asking questions in an open forum can 

heighten tensions, such as between self-assurance and self-doubt. Asking questions can be 

difficult when feelings of aversion, distaste, embarrassment, exposure, vulnerability or 

distrust are strongly present. For this reason, question-asking may be hindered or even 

completely frustrated. Sometimes, staying silent appears to be a better option to students than 

taking the risk of asking a question that may seem to be „stupid‟. 

 

In addition, question-asking is an ontological issue (see, e.g. Socrates and Plato), paying 

attention to being and becoming, rather than just an epistemological or emotional issue. The 

third key meta-question is how one needs to be pedagogically in order to ask appropriate 

questions that may support students‟ pedagogical being now and professional becoming in the 

near future. In a sense, students‟ questions can be considered their voices. For instance, 
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according to Batchelor (2006), there are three student pedagogical-voice situations: i) 

recovering implies that the student voice was there but has been suppressed, ii) uncovering 

implies that the voice has had difficulty in being heard and iii) discovering suggests the 

possibility of a voice that is waiting to emerge. In the higher-education context, Barnett 

(2007, p165) argues that in an age of uncertainty, a student‟s being and becoming is more 

significant than his/her efforts to know and „should occupy her teachers’ primary attentions’.  

 

Recently, Pedrosa de Jesus et al. (2012) emphasised that question-asking is highly context-

dependent. They illuminated this by presenting two broad, polarized contextual zones for 

producing and receiving students‟ questions. Zone 1, with high formality, is dominated by 

teacher questioning, and students‟ questions are infrequent, routine information-seeking. This 

zone is filled with unequal relationships between students and teacher. In this zone, few 

students have the skills and confidence to raise questions. Zone 2, with low conformity, is 

largely learner-focused, attempting to avoid „epistemological distance‟ between experts and 

novices in relation to their knowledge and abilities. In this zone, students operate in groups 

with equal power among members. That is, authority is not rotated on any basis or shared 

among group members. However, Pedrosa de Jesus et al. (2012) remind us of the brutal 

reality: Intentions do not equal implementation. Hard work is needed to enhance the shift to a 

Zone 2 questioning context. For this reason, students should be led to develop the abilities, 

confidence and opportunities required to ask questions.  

 

In the context of questioning, PBL tutorials tend to be closer to Zone 2 than to Zone 1. 

Generally, PBL tutorials offer students plenty of opportunities to ask questions and, thus, 

potentially to overcome some of the main, known barriers to question-asking. More 

specifically, in a PBL tutorial, one can build a favourable set of circumstances for recovering, 

uncovering or discovering one‟s own voice, supporting it and allowing it to flourish. This can 

be done by offering students and tutors opportunities to try various voices through various 

formal functional roles. At the moment, the use of formal functional roles appears to be very 

popular in some European countries. For example, in Ireland, students use such roles as 

chairman, scribe, timekeeper, reader of problems and, sometimes, presentation editor 

(Barrett, 2005a). In the Netherlands (Heijne, 2001), students use such roles as chairman and 

minutes secretary. In Finland, students use such formal functional roles as discussion leader, 

recorder and, sometimes, observer (Öystilä, 2006).  

 

Main tasks vary by formal functional role. For example, in Finland (see e.g. Alanko-Turunen, 

2005), the discussion leader generally maintains the flow of communication by encouraging 

participants, by giving everyone the opportunity to share their views and by monitoring the 

time. The recorder writes down the key points of discussion, which later are made available 

to all group members. The board recorder often is an assistant to the recorder and records the 

discussion on a blackboard or flip chart, perhaps by using mind mapping, which helps gain an 

overview of what has been discussed. The observer often is a silent member who secretly 
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decides what to pay attention to and gives feedback, often personally and to the whole group, 

immediately after the session. The tutor‟s main task is to bring out the best in the group by 

being sensitive to group dynamics, difficulties and discussions that are too superficial. 

However, the role of tutor has been recognised as very complex (see e.g. O‟Shea et al., 2013).  

 

 

METHOD 

 

Research context 

This research is a qualitative case study (Yin, 2003) of an experienced, higher-education PBL 

institution in Finland: the Bachelor of Science degree program in physiotherapy at Pirkanmaa 

Polytechnic (now Tampere University of Applied Sciences). This institution has been 

designed based on the generally agreed-upon, main characteristics of PBL: i) problems as a 

starting point for learning, ii) small-group collaboration, iii) guidance from a tutor, iv) limited 

number of lectures, v) student-initiated learning and vi) enough time for self-study (see e.g. 

Schmidt et al., 2009). This institute was the second PBL institution to be formed in Finland, in 

1996. It adopted a whole-PBL curriculum strategy and uses a modified cyclical tutorial model 

(see Poikela & Poikela, 2006, p78) with fixed formal functional roles of discussion leader, 

recorder and observer. In this institution, all students are trained in use of formal functional 

roles when they begin their studies. The training period is a few weeks, but it takes place 

alongside rather than separately from their studies. In addition, all students know beforehand 

who will play a certain role in a certain session, since they take turns in the roles. That is, a 

student may be a discussion leader in the opening session and a recorder in the closing 

session. This role rotation allows all students to play at least one, and often many, formal 

functional roles with the same small group. Of course, this is dependent on the length of time 

the group will collaborate as an entity. In this institution, groups are short term. That is, after 

each study-block, which lasts a few weeks, members of a group are reorganised. In addition, 

small groups consist of approximately eight members and one tutor. Often, tutorial sessions 

are held twice a week, and each session lasts about one hour and 45 minutes. In this 

institution, there is no fixed number of tutorial sessions per problem; they vary from two to 

four.  

 

Participants 

Study participants included 6 experienced female tutors (5 of whom have been tutors since 

1996), and 55 students, 46 female and 9 male. These participants formed seven small groups 

(see Table 1). Note that one tutor guided two groups during data collection. More specifically, 

3 groups were from the first study-year and accounted for 25 students; 2 groups were from the 

second study-year and accounted for 16 students and 2 groups were from the third study-year 

and accounted for 14 students. Thus, students varied in PBL experience depending on their 

study-year. All students were Finns; most were about 25 years old.  
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Table 1. Collected video and audio data 

 

Groups Study-

years 

Sizes  Problem formats  Sessions 

n = 20 

Times 

 
Questions 

n = 2306 

1 1 8 + tutor Short text 3 3 hr. 12 min. 397 

2 1 10 + tutor Series of photos   3 3 hr. 40 min. 347 

3 1 7 + tutor Series of drawings  4 4 hr. 45 min. 666 

4 2 7 + tutor Video (10 min.) 3 2 hr. 50 min. 303 

5 2 9 + tutor Drawing with words 2 2 hr. 25 min. 253 

6 3 7 + tutor Series of photos 3 3 hr. 58 min. 283 

7 3 7 + tutor Video (8 min.) 2 1 hr. 15 min. 57 

 

Data collection 

Data were collected by audio and video recording the tutorial sessions of seven small groups. 

Each group was recorded while tackling one problem. However, this could mean one opening 

session and one, two or three closing sessions per problem, since the number of sessions per 

problem varied. For video recording, guidelines from Derry‟s (2007) study were adapted. 

Only one camera was used to collect data; therefore, some parts of the rooms and the faces of 

some participants were not recorded visually. To overcome this limitation, audio recording 

was used to ensure that everything said by participants was recorded. After each session, 

participants were asked how they felt about the presence of the camera and the author in the 

room. Their answers were always the same: They had forgotten that the author was in the 

room with the video camera.  

 

Groups were selected based on a purposive sampling strategy. The main criteria for selecting 

a group were i) the format of a problem representation and ii) the study-year, since every 

group was about the same size and was supposed to use the same cyclical tutorial procedure 

and the same formal functional roles. Thus, there were at least two of the same kind of 

problem representation format, such as video, and at least two groups from the same study-

year. Nevertheless, this study did not pay specific attention to the impact of study-year or 

problem representation format. The study consisted of 20 sessions, including 7 opening and 

13 closing sessions. The study recorded approximately 22 hours of data over about 2 years.  

 

Before data collection, the author spent about one month observing tutorial sessions from 

three experienced PBL institutions at Tampere, Finland. The main reason for this was to 

become familiar with PBL tutorial procedure. At the same time, the author participated in a 

training programme, „Problem-Based Learning and Professional Development (PBL-PD)‟, 

organised by the Eduta Institute. The main reason for participation was to act as a group 

member in PBL-tutorial sessions.  
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After one month of observing the training, which would continue for two more years, the 

author selected the Bachelor of Science degree studies in physiotherapy at Pirkanmaa 

Polytechnic (now Tampere University of Applied Sciences) as the study site. The main reason 

for this selection was lack of further data-collection access at the two other institutions. 

However, the selected institution was very open and willing to contribute to the research. In 

addition, it used the same PBL tutorial model as used in the PBL-PD training. After selecting 

the institution, the author was assigned a contact person to ask for further information. In 

addition, the author received a list of tutors, who were contacted by e-mail and asked for their 

course timetables to enable arranging data collection.  

   

Content analysis procedure 

All video- and audio-recorded data were transcribed verbatim for the purpose of content 

analysis (Cohen, Manion & Morrison, 2007), a time-consuming process. First, all recorded 

data were watched several times without any notes being taken. Second, all data were re-

watched, and notes were taken. Third, all data were transcribed verbatim, beginning with the 

audio recordings. Then, accuracy of the transcriptions were double-checked and missing parts 

were filled in from the video recordings. Fourth, accuracy of transcription was checked by 

watching all the video recordings. Fifth, the author began to pay attention to questions, 

identifying them based on grammatical form or rising intonation. All questions asked were 

marked in the transcript with coloured pen. Sixth, the author began to pay attention to who 

was asking the questions, marking all questions with various coloured pens based on who was 

asking the question. The tutor, discussion leader, recorder, board recorder, observer, and each 

student with any role got a dedicated colour or colour-combination. Seventh, the author 

focused on what kinds of questions were asked and by whom, noticing that a significant 

number of questions concerned the PBL tutorial procedure, but also that there were very few 

off-topic questions. Then, the author began focusing on on-topic-questions, not at all easy. 

There seemed to be many ways to categorise this kind of question. Finally, on-topic questions 

were categorised based on degree of challenge to conceptual understanding. These question 

categories were named confirmation and transformation.  

 

The outcome of content analysis comprised four broad but specific-enough categories of 

questions: confirmation, transformation, group process, and irrelevant. The intention was not 

to test existing categories with video-recorded data, but to observe as openly as possible what 

kinds of questions students and tutors ask during PBL tutorial sessions. Categorisation can be 

a sensitive framework that can help in understanding more profoundly what is happening 

regarding question-asking in PBL tutorial sessions.  

 

 

RESULTS WITH DISCUSSION 

 

As mentioned earlier, this study attempts to answer the following research questions.  
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1. What types of questions are asked during PBL tutorials? 

 

2. What types of questions are asked by tutors and by students with and without formal 

functional roles? 

 

To thoroughly understand question-asking during a PBL tutorial, one must investigate the 

various types of questions asked. However, this is insufficient because question-asking may 

vary greatly depending on who is asking during the PBL tutorial. Therefore, this study focuses 

on what types of questions are asked and by whom. This provides a clearer picture of 

question-asking.  

 

Based on content analysis of video-recorded data, four broad categories of questions were 

identified: confirmation, transformation, group process, and irrelevant. Table 2 lists the 

categories with descriptions and examples.  

 

 
Table 2. Categories of identified questions with class types, descriptions and examples 

Question types Descriptions Examples 

Confirmation Checking hearing or 

understanding 

„What was the word you said‟? 

 „…was it like this‟? 

Transformation Challenging understanding „But is aging only a negative issue‟? 

„But why does blood flow like that‟? 

Group process Monitoring or activating group 

work 

„Shall we move to the next…‟? 

„Does anyone have anything to say‟? 

Irrelevant No direct topic and process 

connection 

„Did you get a haircut‟? 

„Where did I put my pen‟? 

 

Table 3 shows results about the types of questions asked and by whom. Percentages are 

rounded.  

 
Table 3. Types of questions asked by formal functional role and no role 

 Confirmation 

n = 1018 

Transformation 

n = 616 

Group process 

n = 634 

Irrelevant  

n = 38 

Role     

Tutor 7  26  15  8  

Discussion leader 18  21  44  21  

Recorder 11  7  8  8  

Board recorder 10  4  13  5  

Observer 2  1  1  3  

No role student 52  41  19  55  

 

 

Few irrelevant questions (n = 38) were asked during PBL tutorials. The actual percentage is 

approximately 2%. This shows that groups were focused on the task(s) at hand. This finding 

of high task involvement is in line with the findings of de Grave, Boshuizen and Schmidt 

(1996) and Visschers-Pleijers et al. (2006). In addition, a study by Chia and Chin (2004) 
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showed that questions raised in groups generally were topic-specific, not broad nor 

unfocused.  

 

One explanation for the above seems to be successful problem design. Appropriate problem 

selection and design has been identified as a key success factor (e.g. Hung, 2009, 2011; 

Schmidt, Rotgans & Yew, 2011). Another explanation could be that time constraints in each 

session make tutor and students less tolerant of off-topic discussion and questions. A third 

explanation may be that following a pre-set PBL tutorial procedure, such as „seven-jumps‟ or 

„cyclical tutorial model‟, provides clear focus points, minimizing off-topic questions.  

 

About 27% of the total questions asked were group process questions (n = 634). This result 

points out that groups needed to ask group process questions and is in line partially with 

results of previous studies. Hmelo-Silver and Barrows (2008) found that meta-questions, for 

example, those about learning process monitoring and group dynamics, account for 50% of all 

questions. Interestingly, in their study, students (41%) asked far fewer meta-questions than 

the tutor (75%). In the current study, discussion leader(s) (44%), not tutor(s) (15%), asked 

most of the group process questions.   

 

One explanation may be that, regardless of training, those not familiar with PBL tutorial 

procedure, such as first study-year students, still need to ask group process questions. This 

can happen when there are pre-set phases and formal functional roles that are new to the 

students and to some tutors, too. Another reason might be that three weeks of training might 

not be enough for students and tutors to gain profound understanding of PBL procedure. A 

final reason could be that those students with formal functional roles, in particular, need to 

focus more on group processes to be able to handle the role and the tasks involved in it. In this 

study, students with formal functional roles asked more than half (66%) of the group process 

questions.  

 

Results show that confirmation questions (n = 1018) dominated question-asking during PBL 

tutorials, accounting for approximately 44% of all questions (n = 2306). The dominance of 

confirmation questions may be a warning sign, particularly if the main aim of the PBL tutorial 

is constructing knowledge collaboratively, including questions that challenge current 

understanding, and achieving deep learning with epistemological development. More 

specifically, students asked almost twice as many confirmation questions as transformation 

questions. In contrast, tutors asked many more transformation (26%) than confirmation (7%) 

questions. This complementary performance between tutors and students differs from results 

of a previous study by Profetto-McGarth et al. (2004), in which both students and tutors asked 

mostly low-level questions, such as yes/no questions, thereby mimicking, rather than 

complementing, each other. In addition, Hmelo-Silver and Barrows‟ (2008) study does not 

fully support the phenomenon of complementary performance between tutors and students. In 

their study, both students and tutors asked numerous long-answer questions, but the tutors 
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asked far fewer short-answer questions than students did. Furthermore, they found that 

questions requiring short answers were asked three times more often than those requiring long 

answers. Even though short-answer questions and confirmation questions are not necessarily 

the same kinds of questions, they still give a picture of where question-asking is focused.  

 

One explanation for the dominance of confirmation questions over transformation ones is the 

tutor‟s guiding style. It is well known that tutors have difficulties handling their multiple roles 

(e.g. O‟Shea et al., 2013). It is encouraging that tutors are seen as role models in emphasising 

transformation questions over confirmation ones. On the other hand, there is a risk that 

students rely too heavily on tutors to ask important transformation questions. The tutorial may 

be less effective when the focus is on confirming rather than transforming conceptual 

understanding. Therefore, students need to be reminded about the importance of the tutorial to 

enhancing deep learning. For this reason, students must listen to each other more carefully 

than they currently appear to do. This could decrease the incidence of confirming questions 

asked to check potentially misheard information, such as, „What was the word you said‟? As a 

result, the group could focus on challenging members‟ understanding rather than on repeating 

what was said a minute ago. This could increase the depth of reasoning. Currently, only 

discussion leaders and tutors ask more transformation question than confirmation ones. 

Taking on the role of recorder, board recorder or observer seems to be counter to increasing 

the depth of reasoning.  

 

However, questions often have specific purposes. For example, confirmation questions are not 

necessarily less valuable than transformation questions (see, e.g. Pedrosa de Jesus, Teixeira-

Dias & Watts, 2003). There may be a greater urgency for students to check their own 

understanding than to challenge it. In addition, tutors might need to assure that students have 

understood certain issues by asking yes/no questions (Profetto-McGarth et al., 2004) or short-

answer questions (Hmelo-Silver & Barrows, 2008). Furthermore, some students may be at a 

stage of epistemological development that places greater emphasis on accepting rather than 

challenging existing knowledge or understanding (see, Perry, 1970; King & Kitchener, 1994; 

Hofer & Pintrich, 1997). In this respect, they may be closer to absolutists than evaluativists 

(Kuhn, 2005, p31). It may be possible to find an optimum balance between confirmation and 

transformation questions that will lead to optimal learning processes and outcomes without 

sacrificing deep learning. This would support students‟ epistemological development, 

pedagogical being and professional and other types of becoming.  

 

Limitations 

There are some research limitations that must be considered. First, data were collected from 

only one northern-European country, and from only one experienced PBL institution. In 

addition, data were collected from only one discipline, physiotherapy, which used only one 

type of PBL tutorial model, called a cyclical model. Furthermore, data were collected only in 

face-to-face sessions, not from synchronous or asynchronous online sessions. Moreover, 
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content analysis was used, while, for example, conversation analysis might have revealed 

different results. Finally, questions were identified based on grammatical form or rising 

intonation, which might have excluded questions that combine more functional and sequential 

dimensions.  

 

CONCLUSION 

 

Results of this study suggest that formal functional roles in the PBL tutorial procedure can 

change the paradoxical status of question-asking, which is that students ask questions during 

small-group work, but tutors ask far fewer questions than students. A PBL tutorial can be 

regarded as a democratic approach that values and welcomes students‟ questions. Students 

become more active in asking questions in PBL tutorials when in a formal functional role, 

particularly the role of discussion leader.  

 

However, we can identify patterns of question-asking in PBL tutorials that have clear 

connections to specific formal functional roles. Each formal functional role prefers certain 

kinds of questions over others. For example, discussion leaders are very active, but ask mostly 

group process questions, while recorders ask fewer questions than discussion leaders but ask 

mostly confirmation questions. In addition, board recorders ask fewer questions than 

discussion leaders and ask mostly group process and confirmation questions. Observers, as 

silent group members, ask no questions. Students without any formal functional roles ask 

mostly confirmation questions and some transformation questions, but significantly fewer 

group process questions. Tutors ask mostly transformation questions and considerably fewer 

confirmation and group process questions.  

 

There is positive side to these question-asking patterns based on formal functional roles. 

These patterns make the PBL tutorial process more visible, more predictable and, perhaps, 

easier for all to participate in it. Participation can be activated by specific roles and their 

associated tasks and responsibilities. Cognitive load can be reduced when students know 

where to focus based on certain roles. This can be beneficial for developing students‟ skills 

and knowledge by engaging them in pedagogically designed activities, procedures and 

advanced roles. Thus, the learning process can become more effective by using roles and 

specific tasks. 

 

However, at the moment, those formal functional roles in use are highly rigid types, such as 

discussion leader/chairman and recorder/secretary. Admittedly, they may be beneficial for 

developing some skills, such as leadership, documentation and presentation. However, do 

they effectively motivate students to ask the transformative questions that are needed for deep 

understanding and profound reasoning? In many cases they do not. Tutors still ask many more 

transformative questions than either no-role students or students with formal functional roles, 

with the exception of discussion leaders. This study concludes that students often neglect 
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transformation questions, which challenge their prior knowledge and demand deep reasoning 

and open horizons. The question is: How must the PBL tutorial system be designed to 

increase the number of transformative questions asked by all students?  

 

Firstly, offering enough time, more than two hours per session, could increase the opportunity 

for asking and handling more transformative questions. Some students might not ask 

transformative questions because, based on experience, there is not enough time to focus on 

them. Secondly, optimising the size of group. Too large groups, more than ten, might prevent 

asking transformative questions. Students that are shy might be not heard in large groups or 

the space is takeover by much more active students. Thirdly, designing problems that really 

are ill-structured or wicked. Well-structured problems might not evoke curiosity and 

challenge prior knowledge as ill-structured or wicked problems do. Fourthly, focusing on 

multidisciplinary nature of teams and problems. Designing new formal functional roles could 

effectively promote more and relevant transformative questions. They may, for instance, 

represent professionally important stakeholders‟ values, interests and priorities like in multi-

disciplinary teams. For example, nursing students may be required to tackle a problem 

concerning a broken leg. However, instead of taking on the roles of discussion leader, 

recorder and so on, one student acts as a member of an ethical board, a second student acts as 

a nurse, a third student acts as a doctor and so on. What is different about this ´casting´?  

 

Firstly, this working-life–meeting mode now represents a more multi-professional team 

meeting. Secondly, the nursing students learn how to systematically tackle a problem from 

multiple stakeholders‟ perspective, which is crucial for a given profession. Thirdly, it ensures 

that students tackle every problem multi-dimensionally, for example from the perspectives of 

(1) molecules and tissue, (2) treatment, (3) ethics and (4) policy decision-making. Fourthly, 

roles can be safe ways for students to try on different but professionally relevant voices, and 

thus to build bridges between their pedagogical being now and professional becoming in the 

near future. Fifthly, the question of “Whose problem is this broken leg?” can take on a 

broader meaning and more effectively open students‟ awareness of the complexity of 

problems per se. Sixthly, multiple roles and their allocation can make the tutorial discussion 

and questioning more fun and playful. This does not mean more off-the-task activities, but 

rather a better emphasis on a mix of fun and difficult activities (see Barrett, 2005b) instead of 

only anxiety. Thus, designing new formal functional roles would open up innovative paths for 

question-asking research and practices in PBL tutorials. The formal functional roles can act as 

a form of distributed cognition. This acting and enacting aspect, however, has so far neither 

been adopted nor fully developed and utilized. 

 

The conclusion about neglecting transformation questions does not necessarily mean that they 

are the only kind of questions that should be valued in PBL tutorials. Questions have diverse 

purposes that can be beneficial during small-group work. For this reason, instead of assuming 

that only transformative questions are essential, one should attempt to build a more 
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appropriate balance among not only kinds of questions, but also among kinds of question 

askers. Currently, there is a clear imbalance in both cases.  

 

The potential benefits of students‟ formal functional roles may be questioned by those who 

argue that investing in them is a waste of time and resources. Admittedly, students and tutors 

need to be sufficiently trained to participate systematically and responsibly. Students need to 

understand the roles in order to play them properly. Therefore, time, energy and resources are 

required to train students and tutors to accept and play the roles. In the beginning, resistance 

may be high and old habits may persist. However, formal functional roles may effectively 

support constructing students‟ collaborative knowledge by providing a focus for questioning. 

In addition, roles may help students overcome barriers to asking questions by offering 

emotional shields and by acting as effective, temporary stepping-stones between students‟ 

pedagogical being and professional becoming. Roles may help students find their own voices 

by offering opportunities to try out different voices safely. This could help students increase 

their self-confidence and passion for learning. As a result, students and tutors might engage in 

learning activities more profoundly, ensuring that PBL remains an effective form of education 

epistemologically, ontologically and practically.  
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INTRODUCTION

Life is full of problems and problem-solving 
activities. According to Popper (1999) “all 
life is problem-solving”. Multiple problems 
materialise throughout people’s life; some 
are presented to us -no need to find them our-
selves. Some need to be (re-)discovered and 
recognised. Sometimes, problems do not exist 

unless we invent them (Pretz et al., 2004). 
Often, the solutions of problems introduce new 
problems. Learning, though, through solving 
real-life problems is not normally practised 
in Higher Education HE (Berki & Valtanen, 
2007; Valtanen et al., 2009). The selection, 
design/construction and use of problems in 
curricula have received limited attention. Very 
few Universities offer Problem-Based Learn-
ing PBL, where the whole curriculum is built 
around real-life, occupational problems. HE still 
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IT professionals in problem-focused higher education.
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favours Subject-Based Learning SBL curricula, 
which prioritise subject-specific content. Mar-
getson (2001) points out that it is a mistake to 
believe that bodies of knowledge have priority 
over problems. This is precisely what Dewey 
(1938, p. 108) meant by stating that “without 
a problem, there is blind groping in the dark.”

There is, however, a danger that HE stu-
dents get used to solve only certain problems, 
only in certain ways. Thus, how could educators 
be sure that the future knowledge workers do 
not get only a very simplistic understanding 
of problems and problem solving processes?

An approach would be to broaden the nar-
row understanding of the concept of ‘problem’ 
(e.g., Valtanen, Berki, Georgiadou, Hatzi-
panagos, Ross, Stamelos, & Staples, 2011). 
Another is to improve the ineffective ways to 
foster PBL in HE and training schemes, where 
many variations of problems (Valtanen et al., 
2009), solving processes and solving methods 
exist (Berki & Valtanen, 2007). In practice this 
means offering students experiences of tackling 
many types of problems that demand different 
(i) cognitive skills (Jonassen, 2000), (ii) type 
of knowledge (Schmidt & Moust, 2000), (iii) 
epistemological readiness and (iv) conceptual 
change (Margetson, 2001).

A third way is to focus on the features of 
problems. Surprisingly, very few studies have 
specified in detail the important features of a 
suitable problem. These features are needed for 
designing guidelines for selecting, constructing, 
and integrating suitable problems for curricula. 
Particularly, research-based -not just experience 
or intuition based- guidelines are needed for 
explaining what kind of problems are and are 
not suitable (Dolmans et al., 1997).

Previous studies of problem features have 
focused only on (i) students (e.g., Jacobs et 
al., 2003), (ii) tutors (e.g., Kim et al., 2006) or 
(iii) experts’ views (e.g., Des Marchais, 1999). 
Combinations of views are rare. In fact, the 
very first study combining students and tutors 
views was made by Sockalingam et al. (2011).

Our study combines IT students’ and IT 
professionals’ views. The focus is on IT students’ 
preferences and IT professionals’ recommenda-

tions. The aim is to reveal students’ opinion on 
the most and least important problem features.

Our research question is:

Which are the views of Problem- Based Learn-
ing professionals and IT students for the use of 
problems in higher education? 

Answers are needed in order to provide (i) 
a learning needs analysis and (ii) an improved 
understanding of the IT students’ conceptu-
alisations of problems and problem-solving 
processes. These could guide the educators 
in selection, construction, and use of suitable 
problems in curricula for enhancing the future 
IT professionals’ deep learning and building a 
convincing curriculum for all.

PROBLEM SOLVING IN IT

Problem solving as part of PBL/PFE, is regarded 
as the most important, complex cognitive activ-
ity in occupational contexts and everyday life 
(Jonassen, 2000). Problem solving has always 
been easier to talk about than to foster in edu-
cational programmes. However, the learning 
and teaching of problem-solving seems to be 
more complex.

There is a need for HE curricula to accom-
modate more problems for learning (Valtanen et 
al., 2009; Valtanen, Berki, Georgiadou, Ross, & 
Staples, 2011). In IT and Software Engineering 
(SE) curricula success stories exist of utilising 
real problems and fostering problem solving 
strategies for the sake of developing various 
competencies (Berki & Georgiadou, 2001; 
Colomo-Palacios et al., 2010; Georgiadou & 
Berki, 1997; Oriogun & Georgiadou, 2000). 
Concerns and weaknesses, however, are still 
evidenced in the learning process (Berki & 
Valtanen, 2007; Kampylis & Valtanen, 2010; 
Moust et al., 2005). The emphasis has been more 
on problem-solving than on the understanding 
of the concept of problem (Valtanen, 2005). In 
the case of systems analysis and design Check-
land (1981) supports that discussing, depicting, 
representing, and understanding the problem 
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from all points of view before attempting to 
solve it (Checkland & Scholes, 1990) are of 
the most significant stages in problem handling. 
These activities and their impact on learning 
and understanding have not been researched.

IT-oriented HE degrees have been consid-
ered as problem-solving disciplines (Berki & 
Valtanen, 2007). Thus, they can be ideal candi-
dates to facilitate PBL. They can be transformed 
to adopt a PBL curriculum, since problem 
solving constitutes a considerable part and way 
of learning even in traditional subject-based 
IT curricula. There is educational research on 
problem-solving that has paid more attention 
to types of problems, their hierarchies and clas-
sification (Rolland et al., 1995) as well as their 
application domains regarding solving method 
generalisation and specialisation (Berki, 2001). 
Over-emphasizing development methods and 
automated tools for realising a technology-based 
solution has for long been a tendency in many 
methods (Berki et al., 2004).

Information systems development meth-
odology is the main subject domain that deals 
with problems, solutions and problem-solving 
methods. With the exception of very few 
methods (Berki et al., 2004) the concept of the 
problem per se is neglected. The concept of a 
problem is central in soft methods that are used 
to develop a desirable, holistic solution for all 
stakeholders. The rest of the problem-solving 
methods have not adequately dealt with the 
concept of the problem and its features. The 
originators of the soft development methods 
(Checkland & Scholes, 1990; Mumford & Weir, 
1979) support that problem finding, stating, 
and holistic problem understanding are crucial 
for a successful realisation of the holistically 
accepted solution. Many process and method 
metamodelling researchers (e.g., Rolland et al., 
1995; Berki et al., 2004) put more emphasis 
on process formalisation and structured ways-
of-working as important methodological steps 
towards a constructive solution. Neither has 
attention been paid to the main features of a 
problem.

SUITABLE PROBLEMS

A problem is the motor of the students’ learning 
process in PBL. It has at least three functional di-
mensions: (i) motivational, to stimulate interest, 
(ii) cognitive, to activate prior knowledge, and 
(iii) connectional, to build a relevant curriculum 
(Schmidt et al., 2009). This multi-functionality 
causes difficulty in designing suitable problems.

All problems are not equal (Berki & Val-
tanen, 2007). Thus, any kind of problem may 
not be suitable for driving students’ learning 
activities. Yet, current conceptions of problem- 
and student-centred learning environments do 
not pay enough attention to the nature of the 
problems to be solved. The question is, ac-
cording to Jonassen and Hung (2008), about 
the amenability of PBL to different kinds of 
problems. It is already known that certain kinds 
of problems dominate in certain disciplines. 
For example, design problems in engineering; 
diagnosis-solution problems in medicine; case 
analysis problems in business programs.

The most suitable problems used in PBL 
are moderately ill-structured and fairly com-
plex. According to Jonassen and Hung (2008) 
the most suitable problem types for PBL are: 
i) decision-making, ii) diagnosis-solution, iii) 
case-analysis, and iv) design problems. Thus, 
problems that tend to align much better in 
terms of authenticity fit well for PBL (Walker 
& Leary, 2009).

However, the unsuitable problems used 
in PBL are very well-structured as well as 
very ill-structured. Problem types, such as the 
story problems that are the most used type of 
problems (Jonassen, 2003), as well as logical 
and algorithmic problems do not fit well to 
PBL. They are heavily constrained, highly 
structured, generally abstracted, and rely on a 
single approach to reasoning and ‘unlocking’ 
the solution. So, it is difficult to imagine a group 
engaged in a meaningful search for knowledge 
by tackling these kinds of problems (Walker & 
Leary, 2009). Also very ill-structured problem 
types, like some design problems, may be too 
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difficult for learners in a PBL scheme (Jonassen 
& Hung, 2008). In addition, most of ill structured 
problem types, such as ethical dilemmas may 
not fit well to PBL (Walker & Leary 2009), 
because they may not have a solution at all, 
while PBL carries an assumption of there being 
a solution. So it is unclear how effective PBL 
can be at handling the kind of value judgements 
embedded within dilemmas while preferring 
a bit solvable problems. In sum, the problem 
types at both ends of the continuum within 
Jonassen’s (2000) problem typology seem to 
be irrelevant for PBL.

So far very few studies have focused on 
problem features. The most recent one was made 
by Sockalingam et al. (2011). They identified 11 
attributes of effective problems from interview 
data. The attributes were ranked according to 
frequency of connoting words. The students’ 
top-down rank was: 1) lead to appropriate 
learning goals, 2) promote self-directed learn-
ing, 3) stimulate critical thinking, 4) promote 
teamwork, 5) trigger interest, 6) be of suitable 
format, 7) be of suitable clarity, 8) stimulate 
elaboration, 9) enable application/be of rel-
evance, 10) relate to prior knowledge, and 11) 
be of appropriate difficulty. Surprisingly, they 
did not find significant difference between the 
first-years students’ and tutors’ views regard-
ing the overall effectiveness of the problems. 
Yet, the data of this study was collected from 
an extreme type of PBL called one-problem-
per-day, while typical PBL follows one-two 
problem per week logic.

The suitability of the problems is a success 
factor for PBL. Thus, identifying the features 
of suitable and unsuitable problems has advan-
tages, such as showing what features to include 
and exclude. Thus, PBL professionals, such as 
Barrett et al. (2011), Dolmans et al. (1997), 
Jacobs et al. (2003), and Jonassen and Hung 
(2008) have pointed out that suitable problem 
features for PBL should be:

• Motivating and engaging;
• Authentic, real-world, from professional 

and social life;
• Contextualised;

• Ill-structured, open to multiple ideas, sus-
taining discussion;

• Open-ended with a moderate degree of 
structuredness;

• Adapted to students’ prior knowledge as 
well as cognitive development;

• Challenging students to achieve learn-
ing outcomes, gain understanding of key 
concepts, and acquire an ability to work 
on common practice problems;

• Graduate attributes-focused, i.e., Enhanc-
ing the development of transferable skills, 
e.g., Teamwork, critical thinking.

Yet, unsuitable problems do exist. For 
instance, according to Hung (2009), when 
problems: (i) afford inappropriate content cover-
age, that is, insufficient, excessive or off-topic, 
(ii) impose inappropriate problem solving skill 
requirements, that is, over or below students’ 
abilities, and (iii) include unintended ambiguous 
information in the problems, that is, the problem 
does not clearly guide students to investigate 
the intended content knowledge.

The above is invaluable knowledge when 
selecting a problem and a problem solving 
process that is a method for developing a solu-
tion. Without, however, adequate support from 
research data, we cannot conclusively eliminate 
or adopt certain problem types and features 
in a PBL approach. Further research data on 
the above considerations is also mentioned as 
imperative in the field by many of PBL profes-
sionals, e.g., Jonassen and Hung (2008). We 
also proceeded to that research requirement. 
The data collection and findings are presented 
and discussed next.

RESEARCH METHODOLOGY 
AND QUESTION

For further analysing and shedding light to 
problem understanding and problem-solving 
processes in IT curricula in HE, we considered 
the issues discussed in the previous sections 
and constructed a questionnaire. The questions 
were based on the existing knowledge, the 
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suitable types and desirable features of ideal 
problems in problem-solving with group work. 
During a period of two months we collected 
the viewpoints and reflections of 151 students 
from Universities in Finland, Greece and the 
UK on group work problem-solving processes 
and their learning styles.

Summarised demographical data: The 
students (male and female) were from Software 
Engineering, Computer Science and Informa-
tion Systems or closely related or overlapping 
disciplines. Most come from the first University 
years (B.Sc. degree level) and a few are M.Sc. 
students. Some also have industrial experience. 
All had been exposed to problems and prob-
lem solving in group work. The respondents 
from UK and Finland were multicultural and 
multilingual with very different nationalities, 
from European and non-European countries. 
The respondents from Greece were all of 
Greek nationality. The UK and Finish data are 
‘contaminated’ by the fact that the respondents 
came from a range of countries including India, 
Pakistan, China, Nigeria, Spain. So no relation to 
national culture can be made and, thus, no con-
clusion can be drawn from these data. Further 
studies which will factor out variability due to 
country of origin and country of study interac-
tion are necessary before credible conclusions 
can be drawn as far as the influence of national 
culture is concerned. At the moment we must 
only consider the pedagogic practices used in 
teaching IT in the 3 counties.

Questionnaire design and answering: 
The survey instrument contained four open, 
semi-structured questions. The questionnaire 
included the following question, which is the 
only one that we are analysing in this paper:

Which are the most important features of a 
problem? 

The respondents were given 27 problem 
features and asked to choose the ones they 
personally preferred in a problem. The ques-
tion was based on the debates between problem 
types as discussed earlier. The 27 features listed 
in the question as options for an answer were 

considered in the literature as desirable / unde-
sirable features for a problem in problem-based 
learning. Their order of appearance was: Dif-
ficult, Well-defined, Perplex, Well-structured, 
Persistent, Contextualized, Simple, Solvable, 
New, Motivating, Complex, Local, Ill-defined, 
Adapt to prior knowledge, Already solved, 
Authentic, Ethical/moral, Unknown, Small, 
Ill-structured, Global, Self-discovered, Prac-
tical, Unique, Multidisciplinary, Unsolvable, 
Familiar.

The respondents were given the opportunity 
to add features if they wished so. Only three 
out of 151 added: No-one from Finland, one 
from the UK who added technical as a desired 
problem feature, and two from Greece who 
included two features: ‘interesting’ and ‘with 
very long definitions.’

Findings-Data Representation: All the 
respondents’ selections of features were tabu-
lated. After all the 27 features were ranked, 
we calculated each feature’s percentage. By 
quantifying the data we were able to compare 
different popular and unpopular features. 
First, we tabulated and investigated the 10 
most important features according to the IT 
students’ responses and rounded their corre-
sponding percentage scores (Table 1). We also 
tabulated the students’ preferences regarding 
the least important problem features and their 
corresponding rounded percentages (Table 2). 
Last, we show the seven features which ranked 
middle scores of preference (Table 3).

RESULTS AND DISCUSSION

The Ten Highest Rated Features

Motivating was identified as the highest rated 
feature across all respondents, scoring in Greece 
44%, in the UK 55% and in Finland 65%. 
Further, students from Finland, the majority of 
whom work and study at the same time, identi-
fied ‘motivating’ as the most important feature 
of a problem. Problems definitely represent 
a motivating challenge for students learning 
needs by revealing the limitations of their 
existing knowledge. According to Dolmans et 
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Table 3. IT Students’ opinions – The seven less important features of a problem 

The	7	middle	important	problem	
features

All	% n=151 GR	% UK	% FI	%

New 17 20 13 26

Multidisciplinary 15 16 13 22

Perplex 15 22 11 13

Global 14 22 9 13

Self-discovered 13 16 9 22

Authentic 12 10 8 30

Contextualized 11 10 8 26

Table 1. IT Students’ opinions – The ten most important features of a problem 

The	10	most	important	problem	
features

All	% n=151 GR	% UK	% FI	%

Motivating 53 44 55 65

Well-defined 50 64 44 39

Practical 44 44 40 60

Well-structured 41 48 40 30

Solvable 39 22 54 26

Adapt to prior knowledge 30 26 38 22

Complex 25 26 27 13

Difficult 21 18 23 17

Unique 21 22 24 4

Familiar 18 26 15 9

Table 2. IT Students’ opinions - The ten least important features of a problem 

The	10	least	important	problem	
features

All	% n=151 GR	% UK	% FI	%

Ethical/moral 11 12 13 4

Unsolvable 11 16 9 9

Ill-defined 11 20 6 4

Persistent 9 16 6 4

Simple 9 14 6 4

Unknown 9 8 6 17

Ill-structured 7 12 5 4

Already solved 4 6 3 4

Local 1 2 1 0

Small 1 2 1 0
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al. (1997), using problems that students will 
meet in working life is assumed to enhance 
learning motivation.

It is important that students trust that prob-
lems match very well their future work practices 
and thus realize what they need to learn. It might 
be that previously used problems do not fulfill 
this function very well. So, there is a need to 
add motivational elements into such problems 
to ensure that students do not fail to notice their 
significance. Yet, significant problems should 
motivate without specific motivational efforts. 
If, however, the resources for tackling a problem 
are unrealistic, such as time planning, then real 
problem identification and the solving process 
turns easily into a fruitless exercise.

On one hand, how motivational can a pre-
determined problem be for IT students, which 
often is also in a predetermined, subject-based 
learning, curriculum; on the other hand, how 
much time is there for the students to focus on 
those problems that are really motivational to 
tackle?

Problems must be designed in such a way 
that the students are intrinsically motivated to 
want to solve the problem. The problems should 
be geared to students’ interests and perceptions 
(Dolmans & Snellen-Balendong, 2000). But, 
problems should not only arouse an interest in 
investigating the problem but also investigating 
assumptions underlining the problem.

Well-defined and well-structured features 
of a problem were rated highly by all respon-
dents. Students from Greece, in particular, 
stressed the ‘well-defined’ feature more than 
the students from the UK and Finland. In the 
professional domains of SE, CS or IT defin-
ing the specifics of a problem accurately and 
unambiguously is a very important prerequisite 
for a successful problem solving process. The 
hard methodologies proponents (e.g., Berki et 
al., 2004) in particular believe that the more 
accurately the problem is defined, the easier it 
is to tackle. However, if the problem definition 
part is done too early or too fast, then it increases 
the likelihood that the real problem is not, yet, 
identified. Very often the pressure to solve the 
problem is so huge that people cannot wait for 

an alternative (better) definition of a problem. 
This usually leads to wrong problem definition 
and/or selection.

Metacognitive skills are found to be far 
more important for solving ill-structured prob-
lems than well-structured. The level of epistemic 
development is also important. It has been found 
that more complex and ill-structured problems 
require higher levels of epistemic development, 
which most HE students have not yet developed 
(Jonassen, 2000).

Structuredness means the degree to 
which the ideas in the problem are known (or 
knowable) to the problem solver. According 
to Jonassen and Hung (2008), there are five 
parameters of the structuredness issue here 
briefly mentioned next.

First, intransparency, that is, the more 
we do not know about the problem, the more 
ill-structured the problem is. These unknowns 
force the solving of the problem based on 
assumptions, which reduce the solver’s confi-
dence level of success. Second, heterogeneity 
of interpretations, that is, the more open the 
problem is to interpretations and perspectives 
for understanding or solving the problem, the 
more ill-structured the problem will be. Also 
interpretations vary with different interest 
groups viewing the problem, often leading 
conflicting interests, beliefs and the list can go 
on. Third, the degree of interdisciplinary, that 
is, it infuses a degree of comprehensiveness by 
making sure that all disciplines have been taken 
into consideration. Fourth, dynamicity, that is, 
how likely the problem change with the action 
taken or decision made by the solver. Fifth, 
legitimacy of competing alternatives that is 
the extent to which the number of conceivable 
options for various states and solution paths 
exist within the problem space. This brings 
the difficulty of a problem by increasing: i) the 
uncertainty of confidence in selecting the best 
solution, and ii) the amount of tasks and time 
needed for validating as well as evaluating the 
alternatives for selecting the most viable solu-
tion paths (Jonassen & Hung, 2008).

As can be evidenced from the IT students’ 
replies, well-defined and well structured were 
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identified among the 4 strongest features of 
a problem. Considering Hofstede’s (2001) 
Uncertainty Avoidance dimension we observe 
that all students irrespective of the country (of 
study in this case) prefer with varying degrees 
to address problems that are well-defined and 
well structured.

Practical as an important feature of a prob-
lem was mostly selected by students from Fin-
land than from Greece and the UK. Today, in the 
Finnish IT industry there exists a motivational 
drive towards agile, rapid, useful, practical and 
even immediate and applicable solutions. This 
utilitarian and speedy development approach is 
immense and its influence in the IT curricula, 
especially software project group work, goes 
on increasing. The practicality and usefulness 
also remain steadily two important feature of 
IT professionals and IT study programmes. Ex-
amples have recently been provided in Hsu et al. 
(2010) to show how an adult-oriented program 
was customized to provide needs important to 
adult learners and IT professionals.

Solvable and adapted to prior knowledge 
were rated quite high by all the respondents. 
The students from the UK in particular put more 
emphasis on these features than the students 
from Greece or Finland. It is a fact that no one 
tackles a problem as in a tabula rasa situation. 
Everyone approaches a problem with a unique 
prior knowledge base, a set of expectations and 
values/beliefs. Prior knowledge determines 
approaches to problem solving regardless of 
how harmful or helpful it may be for problem 
identification and solving. However, in HE it is 
important to assess students’ prior knowledge; 
the selection, design and use of problems has an 
impact on curriculum considerations. The use of 
very complex or not yet solved problems might 
be regarded as unrealistic problems for problem 
solving. On the other hand, it is questionable if 
we could ensure that students do not only get 
a narrow glimpse of a dimension of a problem 
and of the problem identification and solving 
processes. Dolmans and Snellen-Balendong 
(2000) for instance, claim that the contents of 

a problem should adapt well to students’ prior 
knowledge. The prior knowledge and its nature 
influence on, for instance, what is recalled and 
identified as current learning needs. Thus, it 
determines the extent of conceptual conflict. 
However, a problem that is too complex or too 
ill-structured makes it difficult for students to 
activate prior knowledge and engage in active 
discussion (Jacobs et al., 2003).

Yet, solvable, and particularly simple, prob-
lems do ensure closure and provides students 
with reassurance, but using just this kind of 
problem may give the impression that all prob-
lems have solution (Finucane & Nair, 2002).

Unique, and familiar features were rated 
lower by all respondents. Students from Finland 
did not favour these features. Yet, perhaps the 
strongest predictor of problem-solving ability 
is the solver’s familiarity with the problem 
type (Jonassen, 2000). However, the charac-
teristics of the student group will decide the 
degree of familiarity, that is, what may be a 
familiar problem for one group may not be for 
another (Schmidt & Moust, 2000). Surprisingly, 
familiar problems have perceived by students 
to be of higher quality than unfamiliar (Soppe 
et al., 2005).

Difficult and complex features were also 
rated lower by all respondents. Again, students 
from Finland did not stress these features. 
Problem difficulty refers to the difficulty of the 
concepts that the problem solver must apply in 
order to solve the problem. A problem is dif-
ficult particularly when the concepts involved 
in solving it are difficult to grasp. Students can 
experience difficulty while applying concepts 
during problem solving, even though they have 
demonstrated basic understanding of them 
(Jonassen & Hung, 2008).

Notwithstanding, problem difficulty is an 
area that has been neglected in PBL research. 
Problem difficulty is an important part in the 
effectiveness of students’ learning outcomes. 
The key is that the level of problem difficulty 
is within students’ cognitive readiness; then the 
problem is solvable for them. But if the level 
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is beyond students’ readiness, then the result 
is very likely to be a failure. Thus, students’ 
perceptions of problem difficulty affect their 
willingness to engage with problems. Further, 
it is very challenging for tutors to determine 
an appropriate level of difficulty, since many 
external and internal factors need to be taken into 
consideration. Unfortunately, internal factors, 
such as students’ epistemological development, 
are seldom under the control of the tutor. Ex-
ternal factors, such as dynamicity, are endemic 
to the nature of the problem and external to the 
students (Jonassen & Hung, 2008).

Problem complexity, on the other hand, 
addresses the known portion of a problem. 
It is concerned with how many, how clearly, 
and how reliably components are represented 
implicitly or explicitly in a problem. The most 
complex problems are dynamic since factors 
change over time. We assume that complex 
problems are more difficult to solve than simple 
problems. Complexity of a problem includes, 
at least, four parameters, according to Jonassen 
and Hung (2008), which help determining the 
degree of problem complexity.

First, required breadth of knowledge that 
is how much domain knowledge does the prob-
lem solver need in order to solve the problem? 
Second, attainment level of domain knowledge 
that is related to i) the level of advancement and 
ii) the degree of abstractness of the concepts 
being used.. Third, intricacy of problem-solution 
procedures that is the length of a solution path. 
In practice, this means how much time is needed 
in order to solve a problem. Fourth, relational 
complexity, that is the number of attributes 
and relations needed to be processed in paral-
lel with a problem solving process. The more 
complex the relations in a problem, the more 
cognitive processing load is required; therefore, 
the more complex the problem is (Jonassen & 
Hung, 2008).

The Ten Lowest Rated Features

Table 2 depicts the features of the problem 
that seemed to be the least important among 
IT students. A commentary and analysis follow.

From all 27 problem features small and lo-
cal were rated as the least important features of 
a problem by all respondents. It seems that the 
‘small’ size and the ‘local’ nature of a problem 
are perceived to be non desirable features. It 
may be that smallness and locality influence 
negatively the transferability of the solutions 
to other problems. Small problems might also 
seem to be of small use for deriving effective 
solutions.

Ethical/moral feature was unpopular in IT 
students’ choices. This is surprising. In particu-
lar, the ‘ethical’ feature was chosen mostly by the 
UK students and it rather represents a minority 
even within the UK student sample. It seems, 
further, that there might be a lack of a relevant 
IT course on Ethical and Professional Issues 
or even a lack of handling IT problems that 
represent ethical dilemmas in the Finnish HE 
curricula. Considering though that ethical dilem-
mas are many times ‘unsolvable’ problems or 
problems with many decision-oriented solutions 
accommodating many viewpoints and values, 
leads to the next thought: Time-consuming 
problems, and those that require critical think-
ing are perceived to be not so relevant, at least 
within the constraints of the IT curricula. These 
problems are, according to a broad classification 
of problems and methods (Berki et al., 2004) 
soft -thus difficult to solve- and not hard -thus 
easy to solve- in their nature.

Unknown, ill-defined, and ill-structured 
were also given a low score as features of a 
problem. It seems that there is an agreement 
recognising that the way a problem is defined 
and structured determines the quality of a solu-
tion. It is not, thus, surprising that ‘unknown’ 
is a non desirable problem feature.

The same applied to attributes such as, 
persistent, and unsolvable. This is not surprising 
as an unsolvable problem represents a failure 
to come up with an effective solution and per-
sistency also relates to inability to solve the 
problem or to come up with a definite solution.

Simple and already solved are rather un-
favourable problem features and there is no 
simple explanation to that. Only speculation 
could suggest that IT students do not want 
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problems that are too simple or already solved 
because they consider them easy and thus not 
worth (repeatedly) trying to solve them.

The Seven Middle Rated Features

Table 3 depicts the features of the problem 
that ranked as of middle importance among IT 
students. A commentary and analysis follow.

New and Perplex were ranked as less 
important. The UK students rated those quite 
low. It was surprising. One could think that a 
‘new’ problem would increase motivation. Yet, it 
might be associated to hard-to-solve that brings 
more anxiety than confidence. Also, conserva-
tism might dominate by stressing the position of 
‘old’ problems that still are not properly solved. 
Thus, there might be a feeling that there is no 
room for new problems.

‘Perplex,’ which is often confused with ‘dif-
ficult’, might be an unusual feature for students. 
It is often missing in PBL problems since the 
affective state of perplexity in the student has 
been overlooked (Russell, 1999).

Also it was surprising that multidisciplinary 
and global were ranked as less important. 
Notably, the UK students rated both quite low. 
Maybe students do not get enough experiences in 
solving multidisciplinary problems. Yet, many 
occupational problems are multidisciplinary in 
nature: they cannot be solved or understood only 
from one discipline’s point of view. Yet, violat-
ing the potential multidisciplinary richness of 
problems could be done when tutors, who often 
construct the problems, focus too much on their 
subject expertise (Wee et al., 2001). However, 
it is not always obvious which disciplines are 
needed for solving a problem. Unfortunately, 
interdisciplinary approaches are not supported 
enough by HE (Jonassen & Hung, 2008).

Since the presented problems dominate, 
the use of self-discovered problems are not very 
common in HE. Maybe this is why it was rated 
as a less important feature, and particularly, 
quite low by the UK students. The heavy use of 
just pre-set presented problems might decrease 

students’ level of motivation since the feeling 
of personal relevance and ownership of the 
problem could be missing. The key question 
is whose problem is this (e.g., Fenwick & Par-
sons, 1998). On the other hand, students might 
feel less confident when they have to find the 
problem by themselves. Students might also 
be nervous not knowing that they are studying 
the right contents. This can be seen on the pres-
sure on cover of pre-set content. For example, 
in PBL there is a line of research that focuses 
on the student generated learning issues (e.g., 
Veale, 2007). These can be considered as the 
genuine problems for students, since students 
by themselves have identified their own cur-
rent learning needs. So far the match between 
student-generated learning issues and faculty 
learning objectives made by tutors is around 
79% (e.g., Sigrell et al., 2004). This means 
that tutors do not always manage to map what 
students’ current learning needs are.

Also it was surprising that the UK and 
Greek students did not stress the authentic 
and contextualized features of problems as 
much as students in Finland. Problems used 
in PBL should at least feel real. They should 
be grounded in professional reality and typical 
practices. According to Weiss (2003) a problem 
is authentic if (i) it is grounded in students’ 
experiences, or (ii) related to theirs’ profes-
sional future.

Problems do not exist in a vacuum –they 
have their socio-cultural, economic, political 
and technological contexts. Yet, according to 
de Bock et al. (2003), as long as problems are 
meaningful, familiar, and appealing to the stu-
dents, realistic contexts do not necessarily have 
to refer to aspects of the “real” world. Thus, it 
is not the amount of realism that is crucial for 
considering a context as realistic or authentic, 
but the extent to which it succeeds in getting 
students involved in the problem and engage 
them in meaningful thinking and interaction.

In a teaching and learning situation authen-
tic problems are simplified in order to make them 
understandable and manageable especially over 
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a brief time which is often available. According 
to Berge et al. (2004), some students consider 
authentic problems particularly challenging 
since they often do not have just one best solution 
or even no known solution at all. Yet, instead of 
promoting intrinsic motivation, students may 
get frustrated that there is not one right way 
of answer. Thus, aware of the features that are 
crucial to guard the authenticity is needed, since 
some essential parts of authenticity might get 
lost while transforming authentic professional 
practice into the educational practice.

CONCLUSION AND 
FUTURE RESEARCH

According to PBL professionals the most 
suitable problems for PBL are moderately ill-
structured and fairly complex. Yet, according 
to our data analysis for IT students the most 
suitable problems are less ill-structured and 
complex than PBL professionals recommend. 
The IT students prefer problems that minimise 
frustration, maximise motivation and optimise 
efficacy.

From our data analysis it can be seen that 
students prefer problems which are motiva-
tional, clear and contain strong practical dimen-
sions. The students also seem to strongly hope 
for problem solutions that match well their prior 
knowledge. These results fit well to earlier and 
recent problem features studies (e.g., Dolmans 
et al., 1997; Kim et al., 2006; Sockalingam et 
al., 2011) which stressed that suitable problems 
should: (i) lead to formulation of appropriate 
learning goals, (ii) relate to students’ prior 
knowledge, and (iii) be interesting.

PBL research literature shows (e.g., Walker 
& Leary, 2009) that problem types, such as 
decision-making, diagnosis-solution, case-
analysis, design problems fit well PBL. They are 
comparatively ill-structured and tend to align 
much better in terms of authenticity.

However, IT students do not prefer ill-
defined nor too difficult problems to tackle. This 
is understandable, given particularly within HE 

time study and IT curricula constraints, having 
to keep pace with rapid changes, methods, tools 
and all sorts of new technological development 
every now and then. No other discipline than 
IT and SE experience the pace of knowledge 
changes and new market developments. Further, 
a too easy problem might not be challenging 
enough, while a too difficult problem might 
sound too challenging and maybe impossible 
to solve.

PBL research literature shows that both 
very well-structured and very ill-structured 
problems may not be appropriate for PBL (e.g., 
Walker & Leary, 2009). It seems that some IT 
problem types (logical and algorithmic prob-
lems, for instance) would not align well with 
PBL because they are heavily constrained, 
structured, and abstracted. They rely on a 
single approach to reasoning for unlocking the 
solution. Thus, it is often difficult to imagine 
an IT students group engaged in a meaningful 
search for knowledge. In addition, some very 
ill-structured problems, e.g., some design prob-
lems or dilemmas, may be too difficult to learn 
in a PBL (Jonassen & Hung, 2008). They may 
not fit well PBL, because they may not have a 
solution at all. PBL carries a tacit assumption 
of there being a correct answer. It is, thus, 
unclear how effective PBL can be at handling 
value judgements embedded within dilemmas 
(Walker & Leary, 2009). Another form of PBL, 
e.g., Problem-focused education PFE (Valtanen 
et al., 2009) might, after all, be more suitable 
in IT in HE than “traditional” PBL.

Further studies, which will factor out vari-
ability due to country of origin and country 
of study are necessary before more credible 
conclusions can be drawn as far as the influence 
of national culture is concerned.

Explicit guidelines for designing suitable 
problems might turn out to be a very difficult 
task. According to Schmidt and Moust (2000) 
there are at least three reasons: i) quality of a 
problem is related more to the characteristics of 
students, or ii) students interest in the subject to 
which the problem refers than characteristics of 
problem, and iii) the purpose of the problem is 
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unclear, that is, what students need to do is not 
clear in the description of the problem situa-
tion. The fourth difficulty might come from the 
debate (e.g., Kim et al., 2006) that which one 
is the most important factor, problem or tutor, 
for enhancing students’ deep learning.

A huge challenge is to build a convincing-
for-all curriculum that really utilises different 
problems and caters for problem-solving pro-
cess variations. Students need to have a clear 
picture on what is a problem, and educators 
need to know what are the features that students’ 
prefer in a problem. This does not mean that the 
problems used in the curriculum should always 
match the students’ preferences; this alone 
would lead to a futile exercise of knowledge 
and skills. But it could provide an educationally 
solid start for learning to tackle problems and 
an opportunity to gradually broaden students’ 
repertory for tackling any problem (Valtanen, 
Berki, Georgiadou, Ross, & Staples, 2011) dur-
ing their professional and personal life.

We suggest that the results from our data 
analysis on the preferences to particular problem 
features should be seriously considered when 
designing the HE learning processes for the 
future IT professionals. The least that can be 
done before setting a problem to IT students is 
to find out more about the IT students learning 
styles and problem preferences. Eventually, 
practical research-based guidelines should 
exist for HE curriculum designers focusing on 
how to design and choose the problems that 
students are going to solve. This knowledge is, 
at present, missing from HE curricula design. 
As a general rule of thumb we suggest that a 
problem should neither be overly simple so that 
IT students will lose interest nor too complex 
that could make IT students give up trying. 
In case of group work, it may be that prob-
lem structuring that stretches the Vygotsky’s 
(1978) zone of proximal development for the 
group, may lead to a maximally productive 
collaboration. The authors are in the process of 
deriving and formalising sounder pedagogical 
meta-knowledge, criteria, and principles for 

problem selection and problem-solving in IT 
and other HE disciplines that can be taught with 
problem-focused approaches.

Future research should explore: (i) how 
problem feature preferences vary among differ-
ent disciplines, study-years, and face to face vs. 
Online environments; (ii) how many problems 
and different types of problems are needed for 
building a whole curriculum; (iii) how problems 
need to be presented to students; and (iv) what 
kind of problem is the most suitable to begin 
and end a course, a module, a study-year, and 
the whole degree. What is a suitable problem 
for first-year students may not be suitable for 
second-year students. Thus, understanding 
deeply what constitutes a suitable problem is 
as important as understanding how to integrate 
single problems in order to build a convincing 
curriculum for all.
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INTRODUCTION

Many problems have been created by a set of 
technological and socio-economical changes, 
known as globalisation. These changes shifted 
the entire landscape of human experience, 
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AbSTRACT
Higher education (HE) has not efficiently targeted a knowledge-shaped economy and has not kept up with the 
knowledge and IT skills demanded to resolve the problems from social- and work- exclusion. While recently 
unemployed knowledge workers are searching for new jobs, re-educating policies and career development 
options have not kept pace with work changes. There is an urgent need for a HE reform in order to address 
the current socio-economic and work-life crises. For this reform, the authors compare and contrast three 
promising learning approaches: problem-based learning PBL, work-based learning WBL and problem-focused 
education PFE. While in PBL and WBL work- and problem-related knowledge is transferred sufficiently, PFE 
seems to outperform. The paper points to an effective re-organisation of HE by (1) investing in PFE as the 
means to achieve quality in the learning process and its outcomes and (2) identifying ICT quality features for 
supporting the PFE learning process.

encompassing work and education (Friedman, 
2006). Further social and work exclusion are 
problems that seem to become educational 
barriers for many citizens (Plant, 2005). These 
exclusions paradoxically exist in socio-eco-
nomic areas like European Union EU, where 
educational policies for European integration 
target a knowledge-shaped economy.DOI: 10.4018/jhcitp.2011100103
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background and Rationale

Personal and workplace crises influence nega-
tively the state welfare and work-life balance 
(Berki & Cobb-Payton, 2005). These socio-eco-
nomic problems are observed while the emer-
gence of a global high-skills economy stresses 
the flexibility of work, de-standardization, and 
the communicative role of technology leading 
to the growing importance of knowledge as an 
economic resource. These needs have created 
the rise of knowledge work, workers, and grow-
ing higher education HE demands. Knowledge 
workers are under continuous pressure to learn 
something new (Pyöriä et al., 2005). The rise 
of the need for HE reflects not only a socio-
economic demand; there is also an emphasis on 
a social and cultural transformation. In EU the 
educational quality challenges posed by the new 
HE curriculum of the Bologna Process (http://
ec.europa.eu/education/policies/educ/bologna/
bologna_en.html) are remarkable. The compul-
sory realisation of the new educational policies 
and practices in the context of the European HE 
create an impact on every European country.

The Research Problem and the 
beneficiaries of the Solution

The assumptions for creating and acquiring 
new, practical knowledge in HE are that: 1) 
people have choices in their work lives, and 
2) the role of HE is to help people identify and 
optimise their skills and knowledge. Fouad 
(2007) argues that the reality of the working 
world for most people has been one in which 
choice is afforded primarily by the privileged. 
The common symptom of social exclusion is 
likely to be low income, arising often from 
work exclusion. Thus, the unemployed and 
low-skilled are a target group for effective 
professional development and re-educating. 
HE should aim at well-educated citizens and 
not just well-trained, well-informed knowledge 
workers. Before the research questions, five 
definitions are discussed next.

Arnett (2002, p. 774) defines globalisation 
as “a process by which cultures influence …

through trade, immigration and exchange of 
information and ideas”. The third globalisation 
era, after 2000, utilises technological devices 
and means, i.e., mobile phones, personal com-
puters and the Internet, which has changed the 
way people relate and interact.

Social Exclusion means exclusion from 
formal education and employment (Plant, 2005); 
it can be of economic, moral and cultural na-
ture. The EU-Resolution on lifelong guidance 
(Council of the EU, 2004) states that the goal 
of guidance is to focus on those in particular 
need of such help, including the low-skilled. 
However, it is left to the IT professionals and 
educators to alleviate social exclusion by design-
ing educational schemes that guarantee open 
access when suitable ICT is utilised.

Knowledge society can be defined as “a 
more ‘progressive’ state than information so-
ciety” (Karvalics 2008, p. 32). Technology is 
an inseparable part of a knowledge society, but 
the economic performance of a given society 
depends on the human and intellectual capital 
of its citizens and the ability of organizations 
to take advantage of this potential. Thus, a 
knowledge society can be seen to be built 
upon socio-technical bases by stressing the 
centrality of knowledge for progress (Pyöriä 
et al., 2005).

Knowledge work is “about manipulating 
symbols … often required to work in teams” 
(Pyöriä et al., 2005, p. 14). Its core is non-
routine problem-solving with the contingency 
of work processes, while traditional work was 
dominated by routines and standardization. 
Knowledge work offers a relatively high degree 
of autonomy and monetary rewards.

All work depends on knowledge, but 
because of different nature of work everyone 
is not a knowledge worker. The demise of 
industrial man led to a new breed of labour: 
knowledge workers (Brown & Lauder, 
2001). Pyöriä et al. (2005, p. 89) distinguish 
knowledge workers from two other groups of 
workers: IT users and traditional workers, 
and define knowledge workers as wage/salary 
earners whose jobs meet three criteria:
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1. The use of IT;
2. At least upper intermediate vocational 

training;
3. Independent design of important job 

aspects.

RESEARCH QUESTIONS

The knowledge economy development strate-
gies and the socially exclusive groups of citizens 
present HE policy makers with challenges. 
The problem has a certain degree of complex-
ity involving ICT for access and education. A 
detailed exposure of the problem and answer 
can be found in Valtanen et al. (2009), where 
the authors consider what is behind the effects 
of globalisation technology and the reality of 
educational exclusion, and why.

Yet, the problem is straightforward: the role 
of HE and career guidance is to help individuals 
avoid or escape social exclusion by providing 
them with more competencies, knowledge and 
expertise for a new work environment. The 
problem is primarily one of educational, and 
secondly one of equal access opportunities; 
thus, of socio-technical as well as ICT and 
human-centred nature. Therefore, the relevant 
research questions are:

RQ1. For knowledge workers at risk, what is 
the most relevant type of higher education 
HE and why?

RQ2. How to ensure that knowledge workers 
make use of suitable ICT for open access 
to HE they really need?

This research is based on needs analysis 
and years of action research in HE and industry 
in European and non-European countries. The 
authors reflect on a collection of social, work 
and educational needs and constraints. The paper 
proceeds to a compare-and-contrast approach 
outlining challenging issues of Work-Based 
Learning (WBL), Problem-Based Learning 
(PBL), and Problem-Focused Education (PFE). 
These pedagogical innovations represent 
alternative ways of re-designing HE. PFE is 
shown to be the quality solution to the needs 

of the HE and today’s recession. Essential ICT 
quality features to guarantee open access and 
equal participation should complement PFE; 
these can provide concrete answers to research 
questions RQ1 and RQ2.

THE CHALLENGE OF HE

HE has served humanity by focusing on the 
needs of professional development in different 
lifespan contexts. If the needs change, then HE 
needs to change, too (Merriam, 2008). While 
reflecting on the consciousness of its time, HE 
has always been the target of reformers. The 
impact of HE to economy and society is crucial. 
Planning future knowledge work, skills and 
securing employability are not easy tasks. It 
might easily lead to conflicts of interests and 
budget compromises with severe consequences. 
Valtanen et al. (2009) critically discuss these 
referring to a situation of the recent efforts to 
re-educate unemployed workers in UK’s further 
and higher education. Hsu et al. (2010) show 
how an adult-oriented program was customized 
to provide needs important to adult learners and 
IT professionals, with the objective of producing 
superior and useful learning results.

There is a strong feeling that HE is failing. 
It needs to re-organize its purpose, structure, and 
methods to serve learners in a rapidly changing 
world (Sinnott & Johnson, 1996). Many political 
and economic decisions have expressed strong 
opinions about the quality of learning and pur-
pose of HE. According to Barnett (2000), HE 
is forced to follow the “needs” of society by 
producing human capital for the labour market 
more extensively than before. Nevertheless, 1) 
what these needs really are, and 2) how they 
will be satisfied, is mainly in the curriculum 
designers’ hands.

The gaps between work and HE have 
been bridged with reforms that have mainly 
aimed at a correspondence of content in the 
qualifications demanded by work and those 
produced by HE. However, correspondence of 
functions in work and HE should be the focus 
on curriculum development. The objective is 
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to create the knowing and competences needed 
in the society through thinking, acting and do-
ing than just storing knowledge for later use 
(Poikela, 2006). Yet, aiming at correspondence 
of values enables HE and work organisations 
to construct a genuine dialogue-bridge. It also 
gives an opportunity to bridge HE and life. The 
primary concern is constructing knowledge, 
which will be of enduring value in life, beyond 
formal education and working life.

The key challenges, however, seem to 
remain regarding 1) what people need to know 
and 2) how to design HE so that people can be 
described as highly educated; not just trained. 
Simply, how could students be enabled not 
just to cope with but also identify problems? 
Why should tolerate students floundering in 
trying to solve problems of which the teacher/
tutor knows the solutions? This is based on 
the belief that practising with small problems 
gives enough preparation for tackling bigger 
problems. Also, students are usually taught to 
solve well-structured problems, while most 
problems are ill-structured in everyday and 
professional practice (Jonassen, 2003). Yet, 
the main question is not about the size or type 
of problems, which are more appropriate in 
HE. The real question is about the position of 
problems in HE per se.

This presents a real curriculum design 
challenge: what to include and what to exclude? 
What types of problems shape more important 
competencies? For instance, Colomo-Palacios et 
al. (2010) identifying technical competences of 
IT Professionals state that in the case of software 
engineers other competencies, which are not 
unique characteristics of Software Engineering, 
gain importance in professional development.

How can we ensure that students truly get 
more than just surface understanding of both 
problems and problem solving? There is a huge 
difference between just observing a problem 
and having a problem.

These are some of the reasons that HE 
students as future knowledge workers are en-
couraged to learn how to be flexible and develop 
ICT skills and expertise in order to participate 
in ICT-enabled team work processes. Yet, the 

real plight of knowledge workers is that they are 
“a resource to be exploited just as traditional 
labour or other production factors” (Pyöriä et 
al., 2005, p. 267).

KNOWLEDGE WORKERS 
AND PRObLEM-FOCUSED 
HIGHER EDUCATION

For decades, Subject-Based Learning SBL has 
been the dominant way of acquiring knowledge 
in HE. It enabled to organise the complexity of 
subject knowledge in a comprehensible way. 
However, students’ learning approaches vary 
from surface to deep learning (Bowen & Marton, 
1998) or even non-learning. After forty years of 
research on learning we still do not know “why 
do so many students take a surface approach 
to learning?” (Haggis, 2009, pp. 377-378). 
The weaknesses of SBL i.e., producing inert 
knowledge, surface learning, and stressing pas-
sive spoon-feeding of knowledge, have created 
the need for re-organising HE.

Many candidates, i.e., project-based learn-
ing, work-based/situational learning exist for 
re-organising HE. All of these emphasise active 
ways of learning and deal with problems instead 
of subjects, in one way or another. Most of them 
also emphasise the use of small group work 
and the significance of online/virtual learning. 
Someone could ask how could a problem-
focused HE be more than any other pedagogical 
innovation 1) concerned with problems, and 
2) capable of bridging the gap between work 
and education?

Answering the previous requires detailed 
comparative and contrasting knowledge on three 
pedagogical innovations that claim so. The next 
sections and Table 1 provide this knowledge.

Work-based Learning WbL, 
Problem-based Learning PbL, and 
Problem-Focused Education PFE

These innovations share similarities and dif-
ferences but are distinct learning approaches. 
Table 1 depicts their distinct features empha-
sising epistemological backgrounds, aim and 
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Table 1. Comparison of WBL, PBL and PFE 

Work-Based	
Learning, WBL

Problem-Based	
Learning,	PBL

Problem-Focused	
Education,	PFE

Origins Rather Known
Known. 

McMaster University, 
Canada. 1960s.

Rather Unknown

Example Middlesex University, 
UK

Maastricht University, The 
Netherlands.

Linköping University, 
Sweden

People
Derek Portwood 
Jonathan Garnett 

David Boud

Howard Barrows 
Geoffrey Norman 

Henk Schmidt

Don Margetson 
Charlotte Silén 

Madeleine Abrandt 
Dahlgren

Theoretical	Roots Apprenticeship 
Learning organisation.

Modern cognitive psychol-
ogy, Constructivism.

Socio-cultural framework, 
Situated learning.

Epistemological	
Base

No obvious, 
reflective 

pragmatism

Deweyan pragmatism. 
Foundationalist conception 

of knowledge.

Freirean radical education 
Coherentist conception of 

knowledge.

Practical	Issues

Mostly unplanned, opportunis-
tic, individualistic. 

Outcome-based. Contextual-
ized.

Highly organised, 
Balanced individual and 

cooperative activity. 
Contextualised.

Partly organised, 
Balanced individual and 

cooperative activity. Con-
textualised

Curriculum

As real work. 
Practice focused. 

Flexible, customised. 
Around projects. 

Idea of personal learning paths 
and loop-learning.

As constructivist, practical 
problem solving. 

Around real working life 
problems. 

Idea of controllable learn-
ing processes.

As identity construction in 
caring environment. 

Problem finding. 
Around real significant 

problems. 
Idea of educated humans.

Assumption Reflection on work practices 
enhances deep learning.

Problems motivate stu-
dents to learn.

Centrality of problems in 
human life.

Features

Partnerships 
Projects 

Learning contracts 
Industrial relevance. 

Practice as knowledge source.

Student centred. 
Tutor guidance. 

Begin with problem. 
Small-group collaboration. 

Limited lectures. 
Time for self-study.

Student centred 
Tutor guidance 

Begin with problem 
Small-group collaboration. 

Limited lectures. 
Time for self-study.

Challenges
More organized. 

Developing partnerships. 
Staff development.

Quality, selection of 
problems. 

Curriculum design. 
Staff development.

Identify select problems. 
Curriculum design. 
Staff development.

Aim
Transformation of work  

Working life skills. 
Employability

Bridge education and 
working life. 

Expertise.

Bridge education and life. 
Wisdom and manifold 

thinking.

Debates

Role in economic  
development. 

Value of practice skills and 
links to quality.

Effectiveness. 
What counts as PBL?

Can higher education 
afford not to be problem-

focused? 
What is a problem?
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practicality as well as challenges. Next there 
is a detailed exposure of all, grouped in three 
main sections.

A) Origins, Aim and 
General Backgrounds

The origins of WBL are not well-known. WBL 
is a relatively new concept in British HE and 
training. Margaret Levy claims the first use of 
the term WBL in the UK in her project work 
“In MSC, (1981) A New Training Initiative: An 
Agenda for Action”. She stated the following: 
‘the emphasis now placed on work-based learn-
ing in vocational training’ (Portwood, 1993).

However, WBL is influential in HE in 
the UK, where from the best examples come. 
Middlesex University has 25 years of opera-
tional experience of WBL (Young & Garnett, 
2007). Portsmouth University is mentioned as 
an institution where WBL includes significant 
activities (Reeve & Gallacher, 2005). The web 
pages of Southampton University also refer to 
WBL as their main learning approach. Some of 
the known advocates of WBL are D. Portwood, 
J. Garnett and D. Boud.

The main aim of WBL seems to be the 
transformation of work and increase of the 
chances for employability.

The origins of PBL are well known. It 
started at McMaster University, Hamilton, 
Canada from the Faculty of Health Sciences, 
Medicine in particular, at the end of 1960s. Now 
PBL has spread out in the world and in differ-
ent disciplines (Barrows, 2000). The known 
advocates of PBL, who have demonstrated PBL 
effectiveness, are H. Barrows, H. Schmidt, and 
G. Norman. The main aim of PBL is building a 
convincing bridge between working life and HE.

The origins of PFE are not known. It is 
worth-noting that PFE is mainly considered as 
a qualitatively different way of implementing 
PBL, stressing strategy and philosophy aspects 
- not only method. The concept of a problem 
has a specific position in PFE and this starts 
by avoiding the epistemological difficulty 
that exists when we stress the word ‘based’ 

on something instead of the word ‘focused’ 
(Margetson, 1994).

The main aim of PFE is educated humans 
- not just trained workers or informed citizens.

B) Theoretical roots and 
Epistemological Bases

Recognising theoretical roots and epistemologi-
cal bases for the three educational innovations 
has proved to be a speculative task.

The epistemological base(s) of WBL is/
are not obvious, but the use of projects hints 
pragmatic intentions and outcomes (Portwood, 
2007). The idea of learning organisation also 
comes close to WBL by stressing loop-learning.

The theoretical roots of WBL do not seem 
to be very obvious, too. Naturally, there can be 
connections to the concept of apprenticeship, 
even though the basic idea of WBL is for the 
learner to go beyond the knowledge of the 
advisor or work supervisor.

The theoretical roots of PBL seem to be 
based on ideas of modern cognitive psychology 
(Norman & Schmidt, 1992) and constructivist 
frameworks (Savery & Duffy, 1996) that are 
mainly individualistic. Constructivism rests 
upon the following arguments: 1) Humans 
actively construct meanings from what they 
learn; 2) cognition serves mainly the experiential 
reality; and 3) active construction of meanings 
occurs always in context.

The epistemological bases of PBL are 
connected to pragmatism or progressive adult 
education by 1) accepting the pluralism of 
worldviews; 2) stressing the centrality of hu-
man experience, and 3) consequences of human 
actions. The progressivists gave a new focus on 
education: the learners’ personal needs, inter-
ests, and experiences (Elias & Merriam, 1980). 
Charles Pierce, John Dewey and William James 
are considered as the founders of pragmatism. 
But Deweyan pragmatism is closely connected 
to PBL because after Dewey’s problem method, 
education started, in varying degrees, to reflect a 
concern towards problems. Dewey was recalled 
for the design of curriculum around problems 
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that would relate to experiences of learners. 
Yet, a foundationalist conception of knowledge 
(whose roots are in the Platonic conception of 
knowledge that is based on forms which under-
line dualism) was not overcome by Deweyan 
pragmatism. Within a dualistic theory-practice 
framework, problems have a specific role by 
stressing practical problem solving, that is 
applying knowledge to problems. One could 
critically observe that pre-defined problems 
can give too static ideas for real practice. Also, 
these types of problems look more like exercises 
than real problems.

The theoretical roots and epistemological 
bases of PFE seem to be more connected to 
socio-cultural frameworks (Abrandt Dalhgren, 
2001), which emphasise collective cognition. 
Situated learning by Lave and Wenger (1991) 
stresses: 1) importance of dialogue; 2) role of 
language; 3) social interaction, and 4) intercon-
nections between culture and psyche.

Barrett and Moore (2011) claim that stu-
dents and tutors should maximise the potential 
for the emergence of dialogic knowledge and 
knowing, which can foster deep learning, by: 
1) creating more democratic social relations; 2) 
co-constructing knowledge through co-elabo-
ration, and 3) adopting the principle of shared 
control. Thus, problems are not identified and 
solved just individually but within communi-
ties, where practises are culturally organised. 
The Freirean radical education, aimed at bring-
ing social, political, and economic changes in 
society (Elias & Merriam, 1980), also stresses 
more empowering than banking education by 
emphasising the role of posing a problem. So, 
PFE is more related to a coherentist than a foun-
dationalist conception of knowledge, where the 
stress is more on constructing knowledge from 
a problem rather than just applying knowledge 
to a problem (Margetson, 2001).

C) Features, Curriculum, 
and Challenges

WBL is defined as education that provides a 
flexible learning experience, delivered through 
work, in work, for work (Young & Garnett, 

2007). Key features of WBL typically involve: 
1) partnership between the institution and the 
employer; 2) individualised learning plans; 3) 
learning derives from the needs of the work-
place rather than being framed by institution; 
4) the starting is set only after identifying the 
learner’s current competences and learning 
wishes; 5) the learning projects are undertaken 
in the workplace and the institution assesses the 
learning outcomes (Boud & Solomon, 2001).

WBL is typically individualistic, often 
unplanned but outcome orientated. The main 
assumption of WBL is that deep learning can 
be enhanced by continuous reflection on work 
practices and activities. The latter are considered 
as the main sources of knowledge. According 
to Savin-Baden (2007) WBL is derived from 
utilising opportunities, resources and experience 
in the workplace. Learning occurs by engag-
ing in a work role stressing regular updating, 
and continuous professional development. 
According to Reeve and Gallacher (2005) 
WBL is presented as a radical and innovative 
approach for helping to transform the nature of 
HE and the relationship between universities 
and employers. This is based on the belief that 
WBL provides the learners and educators with 
the opportunity to develop new approaches to 
the curriculum, teaching and learning, which 
brings new forms of participation.

The WBL curriculum is real work that is or-
ganised around workplace projects (Portwood, 
2007), work activities and work practices. The 
WBL curriculum is flexible (Young & Garnett, 
2007) by stressing the idea of individually de-
signed learning paths. According to Siebert et 
al. (2009) a great benefit of individual learning 
paths is the possibility of developing own study 
plan relevant to the needs of the student and the 
workplace. A serious drawback is the inadequate 
support from work colleagues.

WBL has shown effectiveness but also 
severe difficulties (Schmidt & Gibbs, 2009), 
particularly dealing with partnership (Reeve & 
Gallacher, 2005). Partnerships ensure that the 
conditions to support learning are appropriate 
and projects reflect the needs of workplace. In 
developing partnerships HE institutions should 
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be looking for employers that have articulated 
a vision of systematic support for learning 
and commitment to it. If they are not, then it 
will be very hard to develop effective learning 
partnerships (Boud & Solomon, 2001). Other-
wise, important opportunities for learning can 
be lost by excluding material that does not fit 
well to the culture of the work organisations. 
There is a trap of local and WBL can become 
as a “debasement of the educational process” 
(Boud & Symes, 2000, p. 26).

WBL needs to pay more attention to creat-
ing partnerships and staff development in order 
to become more organized in the near future 
than it is nowadays.

PBL is regarded as one of the most prom-
ising pedagogical innovation in HE (Boud & 
Felletti, 1997). However, today there exist many 
variations of PBL which have created confusion 
about what counts as PBL (Margetson, 1998) 
and how it is different from other pedagogical 
innovations (Savin Baden, 2007).

Nevertheless, there is an agreement that 
PBL has six main characteristics: 1) problems 
as starting point for learning; 2) small-group 
collaboration; 3) guidance from a tutor; 4) 
limited amount of lectures; 5) student initiated 
learning, and 6) enough time for self-study 
(Schmidt et al., 2009). PBL can be regarded as 
highly student-centred, particularly by stressing 
the importance of self-directed learning and 
taking responsibility on one’s own learning 
(Silén & Uhlin, 2008) with the guidance of a 
well-trained tutor (Connolly & Silén, 2011) and 
other students. Still, however, the only unique 
characteristic of PBL is that students begin with 
a problem (Margetson, 1996), which gives an 
identity to PBL and leads to its basic assumption: 
Problems motivate students to learn.

PBL has shifted the idea of curriculum from 
being a faculty-centred learning programme to 
a student-centred set of activities. Typically, 
the PBL curriculum is seen as a constructivist 
learning framework because students make 
decisions on what knowledge they need to 
acquire (Savery & Duffy, 1996). Yet, different 
models and modes of designing PBL curriculum 
exist. Savin Baden (2007) has introduced five 

different models and eight different modes of 
curriculum practice by stressing on the idea 
of continuum. Recently, Schmidt et al. (2009) 
categorised three different PBL curriculum 
models based on how much they put stress 
on: 1) information processing; 2) inquiry, and 
3) students’ autonomy. In spite of differences, 
a PBL curriculum is built around real working 
life problems. These problems are often selected 
and designed by tutors, who try to match them 
against the needs of learning objectives (Hung, 
2009). The quality of problems matters, af-
fecting many aspects of students’ learning and 
academic achievement. The success of a PBL 
curriculum depends greatly on the effective-
ness of the selected problems. It is important 
to know how to use different types of problems 
(Schmidt & Moust, 2000) as well as different 
formats for problems presentation.

There is evidence that PBL has been effec-
tive, particularly in Medicine (Ravitz, 2009). 
Serious signs of erosion have, however, been 
witnessed. The fear of staff, for example, that 
the subject matter is not sufficiently covered 
is worth-mentioning. Changes connected to 
processing information by students in tutorial 
groups such as minimal preparation for group 
work, dropping self-study time, omitting some 
phrases on problem solving processes (Moust et 
al., 2005) are also among serious considerations. 
Highly organised practice can face the danger 
of learning activities becoming rituals. PBL 
adoption mirrors the culture of an institution 
more than real problem finding and solving. 
According to Lindén and Alanko Turunen 
(2006) there is a central idea in PBL curriculum 
that the learning process can be controllable. 
This is connected to the belief that problems 
can be sorted out by constructing a curriculum 
according to practical findings. This has turned 
out to be exhausting for tutors by leaving little 
room for alternative contextualisations of the 
curriculum. Thus, the curriculum as prescription 
ideology values more mechanistic development 
than ideological considerations.

PFE shares the same key features with PBL 
but stresses different aspects of them, concern-
ing in particular with the nature of problems and 
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the role of tutor. PFE puts emphasis on the idea 
of educated humans, not just trained workers or 
well-informed citizens. Instead of emphasising 
the motivational and quality sides of problems, 
PFE stresses the position of a problem per se in 
HE (Margetson, 2001) and particularly in life 
(Popper, 1999) - not just in working life. So, 
the basic assumption of PFE is: problems have 
a central place in humans’ life.

There are grounds for believing that PFE 
1) enables better use of knowledge by paying 
attention to the knowledge needed to tackle a 
problem, and 2) makes students familiar with 
tackling problems per se.

PFE engages students in qualitatively dif-
ferent kinds of learning than SBL, WBL and 
PBL. PFE is unique in its integral emphasis 
on core content along with the whole problem 
finding and solving process. It removes problem 
finding and solving from the realm of ancillary 
position of learning by stressing the needs of 
students’ epistemological development through 
manifold thinking (Valtanen et al., 2008). 
Manifold thinking balances creative, critical, 
reflective and caring thinking by raising the 
awareness of the dark side of creativity (Kam-
pylis & Valtanen, 2010). PFE can be a more 
realistic way of learning than SBL, WBL and 
PBL, for PFE provides the necessary problem 
finding skills and an enhanced understanding 
to handle problems in work- and life-reality.

The effective tutor is essential for success 
in PFE. The question is how a tutor can help 
students to reach an appropriate level of episte-
mological development. As an example sample 
of tutor actions we mention the following: 1) 
matching the challenge of a problem with the 
learners’ abilities; 2) ensuring enough time for 
identifying a problem and achieving a solution; 
3) allowing focus on students’ own learning 
needs, and 4) spending more time focusing on 
skills such as questioning, arguing. Naturally, 
students have difficulties when trying to argue 
(Jonassen & Kim, 2010). Thus, a tutor helps 
by giving voice to the meta-cognitive ques-
tions (Downing et al., 2009), which reveal how 
professionals really approach problems.

There is a persistent debate about the con-
tent versus process tutor. The shift of the role 
from an information transmitter to a learning 
process facilitator can be threatening for a tutor 
who prefers control; or demanding, because 
of increasing multiple tasks. Tutors do not 
share a common view of their role as facilita-
tors (Abrandt Dahlgren et al., 1998). There 
is, however, agreement that every tutor needs 
continuous training and spaces for reflection 
(Connolly & Silén, 2011).

PFE curriculum is built around problems, 
like in PBL. Instead of stressing practical con-
siderations, PFE curriculum pays attention to 
ideological issues, too. Problems are considered 
problems of the community of practice, not just 
of an individual. Thus, the idea of identity con-
struction is significant (Jäkälä & Berki, 2004; 
Lindén & Alanko Turunen, 2006).There should 
be time and space for students’ own learning 
and problem finding. This is the reason why 
the selection of problems is a very important 
action. Otherwise all the problems are not equal 
(Jonassen & Hung, 2008) and everything is not 
worth of learning in HE (Berki & Valtanen, 
2007) particularly under the time constraints.

Learning needs to be educative. In order 
to develop wholeness out of educative learn-
ing, PFE curriculum must be built around 
significant real-life problems; not fragmented, 
artificial subject matters, nor isolated, atomistic 
problems (Margetson, 1997). The curriculum 
must be built around problems that cannot, 
simply, be ignored.

PFE adopts the principle of learning only 
by what is directly needed to understand and 
tackle problems. PFE tries to overcome the 
danger of the SBL curriculum model, which 
is based on the assumption that students must 
be presented with a lot of information in sepa-
rate subjects before complex problems can be 
understood and tackled. A PFE curriculum is 
based on the assumption that knowledge and 
understanding develop in relation to problems 
(Margetson, 2001). Thus, it is important to 
understand 1) the concept of a problem, and 
2) the nature of a problem. It is impossible to 
design effective problem finding and solving 
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processes while the understanding of what is 
a problem is taken for granted.

The change of curriculum from the tradi-
tional subject-based to problem-focused is not 
easy (Berki & Valtanen, 2007). A long-term 
commitment and collaboration is required (Poi-
kela & Moore, 2011). Tutors and students need 
to redefine their roles and habits of learning. 
Time is needed since a sense of discomfort and 
even anxiety among students can be very com-
mon. Barrett (2010) reported on the significance 
of finding and being in flow because students 
indeed feel being confused, lost, bored, but also 
feel like doing something completely different 
and creative.

The successful change of a HE curriculum 
should not be based on the success stories of 
other institutes but on the carefully tailored 
needs of the specific HE institute. The curricu-
lum designers need to be aware of the next two 
dangers: 1) not to follow a hidden curriculum 
that cancels the designed one, and 2) not to create 
a curriculum that turns out to be unconvincing.

QUALITY FEATURES 
OF ICT IN PFE

ICT brings, enables and supports a competitive 
global economy and rapid social development. 
ICT has not only changed traditional divisions 
in the work place but the need for educational 
institutions to update their curricula to reflect 
the fast changing developments in technol-
ogy and the work patterns of their students 
(Poikela, 2006).

In answering the second research question 
of this paper, regarding open access and acces-
sibility, the authors studied and analysed the 
needs of the beneficiary groups--the recently 
unemployed and future knowledge workers-- 
and decided the following: The desirable quality 
features of ICT for the learning process in PFE 
are mostly process-oriented, supporting vital 
activities for learners and tutors. Activities, 
for instance, that need ICT support for a PFE 
session to be effective, are: the preparation of 
materials, scenarios, case studies, alternative 

solutions, quizzes, self-assessment tests, inter-
active sessions, knowledge sharing, working 
in groups and other. Related previous research 
on PFE and supportive ICT conducted by the 
authors (Georgiadou & Berki, 1997; Berki & 
Georgiadou, 2001; Berki et al., 2005; Geor-
giadou et al., 2006; Valtanen et al., 2009) and 
others (Portimojärvi, 2006; Hatzipanagos et 
al., 2010) resulted in similar observations and 
suggestions. We further support that there has 
been an obvious need to foster creative, reflec-
tive and critical thinking processes emphasising 
the aspect of care (Valtanen et al., 2008).

The aim is to focus on and facilitate the 
expressions of the human context of the ICT 
systems (Koskinen et al., 2005) and eventually 
create experiences that can support the quality of 
learning and collaborative knowledge construc-
tion (Hatzipanagos et al., 2010) through prob-
lems. Concluding, desirable quality features 
of supportive ICT to teamwork and learning 
activities in a PFE curriculum are:

1.  Trustworthiness: robust and reliable tech-
nology;

2.  Correctness: feedback/confirmation of 
results must be scientifically correct;

3.  Understandability: the learner (particularly 
a novice) can be discouraged in their efforts 
if the technologies are inhibiting;

4.  Consistency and Simplicity: important so 
the learner keeps engaged;

5.  Problem Scalability Support: for caring for 
both the developing and advanced learner’s 
understanding graduated complexity of 
problems must be posed;

6.  Interactivity and Feedback Mechanisms;
7.  Cost-Effectiveness and Availability For All 

Beneficiaries;
8.  High Degree of Accessibility and Opera- 

bility;
9.  Learnability and Communicativeness.

Except commonly available interaction 
means such as e-mailing lists, e-bulletin boards 
and e-chat rooms, other cost-effective ICT 
could be utilized for supporting interactivity. 
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Available web-based and virtual communi-
ties and e-learning environments, groupware 
tools with social software features (Jäkälä & 
Berki, 2004; Berki & Jäkälä, 2009) and other 
open and free social media can be supportive 
to an interactive learning process in PFE. For 
instance, in addition to the Internet facilities at 
Southampton Solent University, many students 
use various social networking sites such as 
Facebook. They use these to communicate with 
other group members while they are working 
on shared activities.

Moreover, focus groups using the ICT-
supported learning environment at Southampton 
Solent University for subject units have found 
them to be very useful. These can be accessed 
by the students either at the university, from their 
own homes, or work environment subject to 
their employers’ permission. These focus groups 
allow an exchange of knowledge, development 
of group generated solutions to case-study type 
problems, and provide mutual support for the 
students. Encouragement is often needed ini-
tially to persuade students to participate in these 
virtually collaborative activities.

CONCLUSIONS AND 
FUTURE DIRECTIONS

Problems generated from changes in the nature 
of work and the labour market brought the need 
for a new adult education scheme for the hu-
man capital that focuses on problem-finding, 
problem-analysis and problem-solving. Among 
the most significant requirements to overcome 
recession is an investment in human capital; that 
is a re-educating scheme for the IT professionals 
and knowledge workers.

HE institutes need to undertake a radical 
role for the knowledge society’s readiness for 
the next meta-knowledge era. After all, “the 
rise of knowledge work has not marked the end 
of a stratified society” (Pyöriä et al., 2005, p. 
288). This is the reason why HE should adopt 
problem-focused curricula. The latter seem to 
be the most suitable ways of re-educating in 
recession times.

At periods of industrial and societal crises, 
appear the needs for re-examining old ways of 
work practices and finding new applicable knowl-
edge and work skills. This paper offered the first 
ever comparison and critical analysis of WBL, 
PBL, and PFE, that possess promising features 
for an educational reform. PFE seems to be the 
best candidate to facilitate a knowledge-focused 
HE strategy and philosophy (Table 1). Through 
PFE, assisted by suitable ICT, future IT profes-
sionals and knowledge workers will be able to 
confidently search, learn and apply knowledge 
and skills in a knowledge-based economy.

For more effective lifelong learning, one 
should utilise ICT with quality features that 
guarantee social inclusion policies, openness 
and access while creating problem-focused 
learning experiences. According to the authors’ 
experiences, social software and virtual com-
munity ontologies can guarantee the support to 
the human expression and participation in the 
learning experiences.

ICT with suitable quality features can func-
tion as a facilitation platform in PFE. The role 
of ICT is significant, because it will maximise 
the IT professionals learning opportunities and 
will enhance the overall quality of the interac-
tive learning process for knowledge workers.

Work occupies a significant place in 
people’s lives and the experience of work-
related problem-focused education is part of the 
individual’s understanding of the world. Work 
is a social and cultural construction. Hence, the 
work experiences of people across the world 
differ, depending on the social, political, eco-
nomic and cultural contexts and problems that 
lie therein. In addition, according to Coutinho 
et al. (2008), this perspective proposes three 
basic needs that work fulfils in people’s lives: 
1) means for survival and power; 2) means 
of social connection, and 3) means of self-
determination. Thus, it is rather imperative to 
develop a new adult education paradigm that 
offers IT professionals and knowledge workers 
the means of recognising, formulating, under-
standing and solving problems, reflecting on 
their cultural complexity and socio-economical 
and industrial perplexity.
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The authors argue that PFE should be 
the only way of re-organising HE, because 1) 
humanity faces serious problems that need to 
be understood and solved, and 2) problems, 
problem-finding and solving processes need to be 
at the heart of any curricula that encourage future 
knowledge workers to reflect on the broader 
social and political world becoming active par-
ticipants in their work and knowledge society.

Encouraging future professionals to ex-
amine, through problems, the broader socio-
economic structures, how they influence their 
lives and how they govern work-related issues, 
will equip them with an improved understanding 
of their place in a knowledge-shaped economy 
and on how external forces affect their work 
and life. Hence, the primary aim of PFE is to 
enhance deep learning by not just demanding 
that future professionals solve particular prob-
lems. PFE equips future knowledge workers 
with the potential to learn how to recognise and 
tackle any problem, at any time in their lives.
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