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Abstract 

 
This paper describes how a teacher can apply learning outcomes in a syllabus in project-
oriented education. We present these learning outcomes in the context of a project-oriented 
course and give practical examples of how a teacher can apply the examples by coordinating 
(1) learning outcomes in the syllabus, (2) learning activities in the course, and (3) processes 
in a project-oriented course. The examples are applied to processes in a project-oriented 
course, including the students’ individual learning process, project team process, and project 
process. Involving students early on, at the start of the course, by presenting the learning 
outcomes and then continuously working with and referring to them gives the students a 
learning structure. The course starts with learning outcomes building on team experience and 
knowledge, i.e., the project team process. After that come learning outcomes for the project 
process, making the project the carrier of new knowledge for the team, and finally learning 
outcomes ending in the students’ individual learning process, by which the students can 
deepen their learning, applying their knowledge in new situations and various learning activi-
ties. Project-oriented education was used in an undergraduate course at a Swedish university; 
experiences from this course are discussed and analysed here. 
 
Keywords: Learning outcomes, syllabus, course design, learning, project, information sys-
tems education, student-centred education 
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1. INTRODUCTION 

A cornerstone of the Bologna Process (Euro-
pean Association for Quality Assurance in 
Higher Education, 2005) is the development 
and publication of explicit, intentional learn-
ing outcomes. Defining and using the learn-
ing outcomes (e.g., in a syllabus) can then 
be the starting point for designing, starting, 
executing, and ending a course. Learning 
outcomes are statements expressing what a 
learner is expected to know, understand, 
and/or be able to demonstrate after com-
pleting a learning process (European Com-
mission, 2004).  

This paper focuses on the difficulties of 
teaching according to how students learn 
and how to facilitate the explicit learning 
outcomes in the syllabus. It describes and 
analyses how, in practice, to apply learning 
outcomes in three simultaneous processes in 
project-oriented education (Wedlund et al., 
2006) and gives examples of the learning 
activities in a course that support these 
learning outcomes, activities undertaken 
during course design, at the start of a 
course, during course execution, and at the 
end of the course. Good teaching supports 
those learning activities that lead to the at-
tainment of the explicit, intentional learning 
outcomes. “Learning activity” refers to an 
activity that supports student learning. All 
nine learning outcomes in the cited syllabus 
are presented in the studied course. In this 
paper, “teacher” refers to a person with 
overall responsibility for a course; a teacher 
may be an individual course leader, an in-
structor team, or an examiner, depending on 
the type of university course. 

This paper touches on topics relevant to uni-
versity teachers who teach courses that in-
clude student projects, such as general 
courses touching indirectly on information 
systems (as often is the case in information 
systems courses; Schwalbe, 2005; 
Marchewka, 2006) and specific information 
systems courses. 

The paper is arranged in the following sec-
tions: section 2 presents the research ap-
proach, section 3 describes the theoretical 
frame, section 4 the empirical examples, and 
section 5 presents concluding remarks and 
identifies areas for future research. 

 

2. RESEARCH APPROACH 

In order to elaborate on the problems dis-
cussed above, we have conducted a R&D 
project. A major point of departure of the 
present R&D project, named “A learning out-
come model – reflective assessment”, is 
learning outcomes as part of the Bologna 
Process, focusing on keywords such as 
knowledge, understanding, ability, skills, 
assessment, and perspectives. When apply-
ing learning outcomes in higher education 
courses, the need to assess student 
achievements in light of learning outcomes 
is considered to be a key issue. The use of 
learning outcomes has great potential, 
though it poses several challenges. Assess-
ing student achievements in the present pro-
ject calls for, among other things, the devel-
opment of a framework. This framework 
would relate to learning outcomes from mul-
tiple perspectives, such as employability, 
student learning outcomes, research, and 
subject-oriented profiles. The project is 
grounded in and related to didactic practice 
and pedagogical research. Though the R&D 
project is conducted in the information sys-
tem subject area at four Swedish universi-
ties, it is relevant to other subjects of similar 
kind. 

The research approach is qualitatively 
grounded in a case study (cf. Yin, 1995), 
both in theory and in the knowledge areas 
(Kolb, 1984; Tuckman, 1965; PMI, 2008) of 
the three processes. The context of this pa-
per is an undergraduate course including a 
development project at the Department of 
Management and Engineering, Information 
Systems, Linköping University, Sweden.  

The results presented here come from a new 
course that includes an IT project. The stu-
dents’ program was re-constructed in 2008, 
and students can now choose between three 
different program profiles, which is the rea-
son why this course was developed, de-
signed, and implemented. This course, the 
students’ second IT project course (their first 
was in their first year), is a ten-week under-
graduate course. The course was evaluated 
by both students and teachers, who focused 
on the learning outcomes of the course. 
Evaluations were conducted at the begin-
ning, in the middle, and at the end of the 
course. Three teachers and one assistant 
facilitated the students in the course. The 
teachers have at least fifteen years teaching 
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experience, and the course obtained high 
evaluations from students. 

3. A PROJECT-ORIENTED COURSE 

Teachers must develop a deeper under-
standing of how learning outcomes can be 
used in project-oriented courses. This could 
be done by developing a thorough under-
standing of how to work with the learning 
outcomes. Considerable knowledge and 
practice can be applied in working with 
learning outcomes in project education, for 
example, knowledge of project life cycle 
phases and the development of team mem-
ber skills and knowledge (Cederling et al., 
2000). The Project Management Institute 
(PMI) (2008, p. 5) defines a project as “a 
temporary endeavour undertaken to create a 
unique product, service, or result”. A pro-
ject-oriented course normally comprises a 
range of processes, each containing certain 
stages, steps, or phases. Each phase com-
prises various activities, which are compo-
nents of the work performed in the phase. A 
project-oriented course can therefore be di-
vided into different time periods, often cor-
responding to the same phases as the ge-
neric project life cycle. The project life cycle 
defines the phases that connect the begin-
ning of the project to its end. These phases 
make the project more measurable and 
manageable, as in Figure 1, which presents 
the following five phases: project definition, 
project planning, project execution, project 
completion, and project evaluation. 

Project-oriented education includes skills 
training in which students improve their 
skills while completing the activities in the 
processes included in the course’s project 
phases. These skills can be categorized as of 
two types, depending on the decisions made 
about what activity to do and how to do it. 
This is also an important issue in industrial 
projects, such as global product develop-
ment projects (Wedlund, 2000). Key consid-
erations in project-oriented education in-
clude how teaching methods, project envi-
ronment, and student learning backgrounds 
predict the quality of learning outcomes. 
Learning outcomes can be used when de-
signing the course and completing course 
work. One purpose of a project-oriented 
course is to foster student-centred learning 
(Gibbs, 1995). 

Ramsden (2003) argues that higher educa-
tion is part of what he sees as a global shift 
to a new way of creating and using knowl-
edge. Project-oriented education is a good 
example of this new way of creating and us-
ing knowledge. It encourages teachers to 
use more knowledge areas than they would 
in a normal university course. The knowl-
edge areas of the three processes, however, 
usually belong to different faculties in a uni-
versity. Project-oriented education also en-
courages a deep learning approach (Biggs, 
2003) on the part of students. The teacher 
designs learning situations that motivate 
students and encourage them to be active in 
their own learning processes. The students 
then participate in activities in the proc-
esses, in problem solving, and in summariz-
ing and digesting new information to change 
how they think about and use information in 
fundamental ways. The information is used 
in various phases in the project while the 
students are working on analysis, design 
realization, and testing in the course.  

The empirical case used in this paper comes 
from a continuing education course dealing 
with IT projects. The main project phases in 
the course are analysis, design, realization, 
and testing. In the course, the students de-
velop an object-oriented website for e-
commerce. The course is provided full-time 
over a ten-week period and is taken by ap-
proximately 30–60 students each year. The 
course components mentioned are inte-
grated naturally during the course so that 
students become familiar with and gain abili-
ties in the various phases of a systems de-
velopment project. 

3.1. The students’ individual learning 

process  

The students’ individual learning process is 
the first process involved in project-oriented 
education. Kolb (1984) created his model, 
inspired by Lewin (1951), out of four ele-
ments: concrete experience, observation 
and reflection, forming abstract concepts, 
and testing in new situations. Kolb argues 
that the learning cycle can begin at any one 
of the four steps and that it should be ap-
proached as a continuous movement (see 
Figure 2). 
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However, we suggest that Kolb’s learning 
cycle often begins when, for example, a stu-
dent carries out a particular action and then 
sees the effect of the action in a new situa-
tion. This process often begins with students’ 
concrete experience. A teacher who has 
learned to teach in line with this cycle may 
well have various “rules of thumb” about 
what to do in various learning situations. It 
is important to start with students’ “here and 
now” experience. In a project-oriented 
course, written and oral feedback is given to 
students at project milestones, normally 
every second week. A workshop, designed 
by the teacher based on the students’ con-
crete experience, is used. If learning has 
taken place, the process can be seen as a 
spiral. Once the action has been completed 
in a different set of circumstances, the 
teacher can anticipate its possible effects. 
The teacher’s earlier experience is crucial, 
particularly when students solve problems in 
the information systems area. 

3.2. The project team process 

The project team process is the second 
process involved in project-oriented educa-
tion. Tuckman (1965) described the four 
stages of project team (i.e., group) devel-
opment. He recognized the distinct phases 
the group (students in this case) passes 
through, and suggested that a group must 
experience all four stages before achieving 
maximum effectiveness. In project-oriented 
education, project teams comprise approx-
imately four to six students. Normally the 
students go through two stages of group 
development; if the project team is success-
ful, students can sometimes reach the third 
stage. The four stages of project team de-
velopment are forming, storming, norming, 
and performing (ibid). 

In stage 1, forming, students want to be 
accepted by other students and avoid con-
flicts. Serious issues and feelings are 
avoided, and students often focus on project 
details, such as who does what and when to 
meet. However, students are also gathering 
information and impressions about each oth-
er and about the project scope. In stage 2, 
storming, students in the project team be-
come less careful and formally polite with 
each other as they start to address impor-
tant issues. Some students’ patience breaks 

early on, and minor confrontations arise. 
These may relate to the project work of the 
team itself, or to roles and responsibilities 
established in the project plan. Every project 
team normally reaches this stage. In stage 
3, norming, the rules of the project team, 
which evolved in stage 2, become estab-
lished, and the scope of the project team’s 
tasks or responsibilities is clear and agreed 
upon. Having had their arguments, team 
members now understand each other better 
and can appreciate each other’s skills and 
experience. Students listen to each other, 
appreciate and support each other, and are 
prepared to change pre-conceived views. 
Few project teams reach this stage. Stage 4, 
performing, is very seldom reached by 
project teams and is characterized by inter-
dependence and flexibility. Everyone in the 
project team knows the others well enough 
to work together, and they trust each other 
enough to allow independent activity. Project 
roles and responsibilities change according 
to need almost seamlessly. Project team 
identity, loyalty, and morale are all high, and 
everyone is equally task and student 
oriented. “Improved performance” in Figure 
3 indicates that the project team is able to 
reach further developmental stages, while 
“worsened performance” means the oppo-
site. It normally applies when a project team 
reaches stage 2, storming. 

3.3. The project process  

The project process is the third process in-
volved in project-oriented education, based 
on a project team’s areas of expertise as 
defined by the PMI (PMI, 2008). In this case, 
the teacher corresponds to the project team. 
The components that must be understood 
are the project environment, project man-
agement knowledge, and application area 
(see Figure 4). 

All projects are executed in particular project 
environments, which comprise information 
about the applicable organizational culture. 
This culture is reflected in factors such as 
stakeholder beliefs and project expectations, 
business processes in the organization, 
goals, problems and strengths, and views of 
authority (e.g., the project sponsor). Project 
management consists of unique knowledge 
described in nine knowledge areas (PMI, 
2008): integration, scope, time, cost, quali-
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ty, human resources, communications, risk, 
and procurement. In total, there are 42 
project management processes, important 
ones including developing the project man-
agement plan, monitoring and controlling 
project work, verifying scope, and controlling 
costs (ibid.). 

Each application area is generally governed 
by a set of accepted standards. The course, 
an information systems course in the 
present case, is one such application area. 
The standards applicable to an information 
systems course are usually defined in terms 
of information systems development work 
(e.g., in software development in the studied 
course or in engineering courses in other 
cases). In the studied course, students use 
unified modeling language (UML) and ration-
al unified process (Kruchten, 2003). Rational 
unified process consists of the inception, 
elaboration, construction, and transition 
phases. With “UML-like” diagrams the stu-
dents then create objects, and interact with 
their methods in the software tool. This 
creates the opportunity for direct experi-
mentation with objects, which makes it easy 
to understand. In university courses in in-
formation systems, students commonly use 
systems development models, such as ra-
tional unified process. The milestones of 
such models are life-cycle objectives, life-
cycle architecture, initial operational capabil-
ity, and product release. 

4. MANAGING LEARNING OUTCOMES 

This section presents examples of how a 
teacher can manage learning outcomes in-
volved in the three processes in a project-
oriented course. It is important to provide 
information about the intended learning out-
comes for a course, and the learning oppor-
tunities that are available for the students. 
This information from the course means that 
teachers have to take careful attention to 
curriculum and programme design and con-
tent. In this paper it is empirical examples, 
from the studied course. The start of the 
course is about two weeks long; after that 
follows course execution, which takes about 
six weeks in this case. Finally, the course 
wraps up over two more weeks. Figure 5 
summarizes the processes related to the 
course flow. It is a generic figure; project 
execution may take more or less time in 

another course in which students work on a 
project. 

The learning outcomes in the syllabus have 
been translated from Swedish into English, 
and all nine learning outcomes of the course 
are presented in tabular form below. The 
three teachers in the course have developed 
and implemented the learning outcomes in 
the course. The students have evaluated the 
learning outcomes during the whole course. 

4.1. At course start 

At the start of the course, the students must 
gain an overview of the learning outcomes of 
the course. One way to do this is to present 
the three processes involved in project-
oriented education, and to describe what 
students will learn during the course. The 
explicit learning outcomes set forth in the 
syllabus are related to the activities in the 
course schedule and the various examina-
tions administered during the course. All five 
examinations are related to and discussed in 
light of the learning outcomes of the course. 

In the studied course, the learning outcomes 
start in the project team process. The stu-
dents are divided into project teams on the 
first day of the course and are lectured 
about how to build the project team. The 
lectures introduce knowledge about project 
organization, project team composition, dif-
ferent roles in the team, communication pro-
file models, development phases in the 
team, norms and rules, values and attitudes, 
project team rules, feedback, leadership, 
management, situational leadership, conflict 
resolution, and expectations and demands. 
Table 1 presents the learning outcomes ap-
plicable at the start of the course. 

Table 1. Learning outcome applicable at the 
start of the course  

Process Learning outcome 

 

The project 
team  
process 

After passing the course, 
students should be able to: 

1. Identify various kinds of 
situation-adapted leadership 
in an IT project 

The project teams then choose at least three 
optional subjects that are covered in the lec-
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tures; the teams study these subjects in 
greater depth, and present the results orally 
and in writing in a workshop at the end of 
the second week. It is important to motivate 
the students and involve them in the learn-
ing outcomes as soon as possible. In this 
case, the students learn from their class-
mates in the project teams, creating a good 
learning climate. 

4.2. Course execution 

During course execution, the project teams 
start directly working on the course project 
and engage in lab lessons, lectures, and ex-
ercises involving fundamental concepts of 
object orientation. The project teams start 
hands-on work on the various use cases in-
volved in the shopping cart in the e-
commerce website – the project in the third 
week of the course. The design and use case 
diagrams are presented to the teacher in the 
fourth week of the course. Open source 
software is used as the IT tool during the 
project. After that, the project teams imple-
ment the design. The teacher then schedules 
milestone meetings every second week. The 
project teams receive more interactive lec-
tures from the teacher. This improves 
project team learning and understanding 
(Bernhard, 1997), for example, by present-
ing and explaining object-oriented concepts 
in the programming language (e.g., objects, 
classes, methods, and parameters). These 
interactive lectures also facilitate two-way 
communication with the students, which mo-
tivates the students.  

The interactive lectures start by focusing on 
student questions concerning the project. 
One question project teams normally ask 
concerns visualizing the class structure. It is 
important to choose a tool environment that 
can visualize important concepts (Barnes 
and Kölling, 2006). The teacher identifies 
and discusses different types of solutions 
with the project teams, supervises them, 
and provides feedback every week. 

The object-oriented website for e-commerce 
is presented at a seminar, held after approx-
imately seven weeks of the course, together 
with the other project teams. The students 
also present lessons learnt from the project. 
After the seminar, the teacher assesses the 
project and provides feedback to the stu-

dents. The students also get more informa-
tion about the project environment during 
project implementation. In this case, they 
have lectures on how to solve easier legal 
issues arising in an IT project and how to 
determine when legal assistance will be 
needed. Processes for managing project pro-
curement include contracts, which are legal 
documents between a buyer and a seller, 
which include terms and conditions. The 
project team seeks support from legal spe-
cialists, for example, in contracting, pur-
chasing, and IT law (PMI, 2008). This sup-
port is a focus of the course. Another impor-
tant question concerns the legal aspects of 
using open-source software when developing 
an e-commerce website. Table 2 presents 
the learning outcomes applicable during 
course execution. 

Table 2. Learning outcomes applicable dur-
ing course execution 

Process Learning outcomes 

 

 

 

 

 

The  
project  
process 

 

 

 

 

 

After passing the course, the 
student should be able to: 

2. Analyse and design an IT 
system using object-oriented, 
unified modeling language 
(UML) design elements 

3. Understand the principles 
underlying object-oriented 
analysis and design 

4. Use IT support in imple-
menting an object-oriented 
system 

5. Solve simple legal issues in 
an IT project  

6. Determine when legal ex-
pertise should be consulted in 
an IT project 

4.3. At course end 

At course end, the students’ individual learn-
ing process is central. It is important that 
the students are motivated during the 
project, which is the carrier of new know-
ledge in the course. The students have 
learnt a lot from the project, and now have 
an opportunity for deeper learning. It is im-
portant to involve the students in challeng-
ing tasks, some of which should be optional. 
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There should be the possibility of students 
obtaining a higher grade, such as passing 
with distinction. This is optional for the stu-
dents, and in this course the students must 
complete an individual project-related task. 

Some of the students’ learning should also 
be reflective. Students can, for example, 
reflect on the knowledge they acquired when 
starting and executing the course. The stu-
dents also have the chance to reflect on 
their choice of program profile. The students 
should be able to display their learning re-
sults in both oral and written forms. Table 3 
presents the learning outcomes applicable at 
the end of the course. 

Table 3. Learning outcomes applicable at the 
course end 

Process Learning outcomes 

 

 

The  
students’ 
individual 
learning  
process 
 

After passing the course, the 
student should be able to: 

7. Use a language and set of 
concepts in explaining an IT 
project to leadership  

8. Deepen their knowledge 
within the chosen program 
profile 

9. Present basic legal con-
cepts concerning IT projects 

4.4. Evaluating learning outcomes 

As mentioned above, teachers must manage 
nine learning outcomes in this course, all of 
which must be planned in detail before the 
course starts. The students later evaluate 
these outcomes, normally starting two 
weeks into the course. This evaluation is 
conducted as a “muddy cards evaluation”. 
“Muddy Cards are a variation of the One-
Minute Paper technique (Angelo and Cross, 
1993) specifically designed to determine 
gaps in student comprehension”. Each stu-
dent writes constructive criticism on a small 
card; the cards are collected, and the stu-
dents then receive written and oral res-
ponses to the criticism. The teacher usually 
resolves minor issues quickly, discussing 
them with students during a lecture. In this 
course the students also evaluated the 
learning outcome after two weeks. Mid way 
through the course, another evaluation is 

conducted, and when the course ends a final 
evaluation is conducted by the students. The 
questions used in these evaluations are 
based on, among other matters, the learning 
outcomes of the course, and the evaluation 
questions can be categorized according to 
the three processes. The teacher starts to 
plan the next version of the course, during 
course planning. 

5. CONCLUSIONS AND FURTHER 

RESEARCH 

This paper has highlighted three central con-
cepts: learning outcomes in the syllabus, 
learning activities in a project-oriented 
course, and the processes involved in a 
project-oriented course. The teacher sup-
ports student learning by coordinating these 
central concepts (see Figure 6). 

First, the teacher must design the course by 
using the learning outcomes set forth in the 
syllabus. The teacher starts by asking two 
questions: 

“Why are these learning outcomes in the 
syllabus and what are their purposes?” 

By answering these two questions, the 
teacher can clearly communicate the learn-
ing outcomes, throughout the course, to the 
students.  

Student learning should start at a low con-
ceptual level, indicated by verbs in the 
learning outcome such as “identify”, and end 
at a high conceptual level, indicated, for ex-
ample, by the verb “reflect”. Different learn-
ing outcomes are therefore emphasized at 
the start and end of the course. It is also 
important for the students to be aware of 
the learning outcomes. This means that, be-
fore the course starts, the teacher must 
have a broad overview of when to apply par-
ticular learning outcomes, which requires 
preparing and understanding the course 
flow. By answering why particular outcomes 
are part of the course syllabus, the teacher 
can explain, for example, how the course 
relates to other courses in the program.  

Second, the teacher should formulate a de-
tailed strategy for how to facilitate the learn-
ing outcomes, which is done using the learn-
ing activities in the project-oriented course. 
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To this end, the teacher asks these two 
questions: 

“How can a student use learning activities 
during the course, and what learning activi-
ties support particular learning outcomes for 
the student?” 

When answering these two questions and 
deciding what type of learning activity to 
use, the teacher should consider the follow-
ing factors (the examples are based on the 
course studied here): 

� Student learning is based on prior 
experience 

o learning activities include the 
workshop in the second 
week 

� Student learning is an active process 

o learning activities include lab 
lessons, lectures, and exer-
cises dealing with fundamen-
tal concepts of object orien-
tation; project teams start 
working hands-on during 
course execution 

� Student learning should be organ-
ised using realistic projects 

o learning activities include in-
teractive lectures focusing 
on student questions relating 
to the project, i.e., the 
shopping cart in the e-
commerce website 

� Student learning should encompass 
multiple perspectives 

o learning activities include 
lectures that present infor-
mation about the project en-
vironment; in the studied 
case the students had lec-
tures on IT law 

� Student learning is unique to each 
student 

o learning activities at the end 
of the course should be of 
various types, which could 
be optional and be presented 
in oral and written form 

Finally, the teacher starts dealing with the 
processes in the project-oriented course by 
asking two questions: 

“When should a student or a project team 
work on given learning outcomes and activi-
ties, and who, student or a project team, 
should work on these?” 

Team building and project team energy must 
be effectively managed by the teacher. Stu-
dent learning is influenced by other stu-
dents. The teacher must create a good 
learning climate, which could be done from 
the outset of the course. Then the teacher 
must guide the students so that they can 
achieve the learning outcomes during course 
execution. This entails questioning the 
project team and providing feedback on an 
ongoing basis. After that, the students work 
individually via their learning process (see 
Figure 7), allowing them to deepen their 
learning. This could be done by using a 
range of learning activities up to the end of 
the course. 

The management of learning outcomes in 
regular university courses needs to be fur-
ther refined; evaluation, verification, and 
testing in regular course design are key as-
pects of this. Central analytical concepts 
could also be set forth in more mature forms 
and provided with a stronger basis in theory; 
for example, the results presented here 
could be related to frameworks for course 
design (Melin et al., 2009), theories of edu-
cational taxonomy (Bloom et al., 1956) and 
instructional design theory (Merrill, 1994). 
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Jönköping International Business School and 
University of Borås. We dedicate this paper 
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to our late project member and research 
colleague Dr. Göran Hultgren, Dalarna Uni-
versity. 
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Appendix 

 

 

Figure 1. A generic project life cycle (Wedlund et al., 2006) 

 

 

 

Figure 2. Kolb’s steps of a learning cycle (Kolb, 1984) 

 

Forming Storming Norming Performing

Increased performance

Decreased performance
 

Figure 3. Tuckman’s stages of project team development (Tuckman, 1965) 

 

 
Figure 4. Areas of expertise needed by the project team (PMI, 2008) 
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Figure 5. Managing three simultaneous processes in a project-oriented course (Wedlund et al., 
2006) 

 

 

Figure 6. Coordinating student learning in a project-oriented course 

 

 

Figure 7. Different cognitive levels of learning outcomes in a project-oriented course 
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