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Abstract  
 

This paper describes an overall model that can be used by a teacher when working with learning 
outcomes. The model is presented in the context of a project-oriented course and contains three 

stages. It describes how a teacher can: (1) create a learning breakdown structure with learning 
modules; (2) define learning activities including feedback, assessment, and examination activities 
for the learning module; and (3) develop a learning chart that visualises how the learning should 
be accomplished. The description of the three stages can also be applied to general steps when 
developing a Gantt chart with project management tools. The work starts in a course with analys-

ing the learning outcomes in the syllabus and breaking it down into learning modules. A learning 
activity list is subsequently created, which identifies attributes that are associated with each learn-
ing activity. This list also includes activities for feedback, assessment and examination of each 
learning module. Finally, work begins to create relationships between the learning outcomes and 
learning activities on a calendar-based time axis, which leads to the development of a learning 
chart. The experiences discussed and analysed here are based on project-oriented education in the 

context of an undergraduate course at a Swedish university. 
 
Keywords: Learning outcomes, learning chart, active learning, project management tool, student-
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1.  INTRODUCTION  

A cornerstone of the Bologna Process in Europe 
(European Association for Quality Assurance in 
Higher Education, 2005) is the development 
and publication of explicit, intentional learning 
outcomes.  Defining and using learning out-
comes (e.g., in a syllabus) can then be the 
starting point for designing, starting, execut-

ing, ending and evaluating a course.  Learning 

outcomes are statements that express what a 
learner is expected to know, understand, 
and/or be able to demonstrate after complet-
ing a learning process (European Commission, 
2004). 

This paper focuses on the challenges of teach-
ing according to how students learn and how to 
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facilitate explicit learning outcomes in the syl-
labi of students and teachers.  It describes and 
analyses how to apply, in practice, learning 
outcomes in an overall model, a learning chart, 

since good teaching involves learning activities 
that lead to the attainment of the explicit, in-
tentional learning outcomes.  ―Learning activi-
ty‖ refers to an activity that supports student 
learning.  In this paper, ―teacher‖ refers to a 
person or persons with overall responsibility for 
a course; depending on the type of university 

course, a teacher may be an individual course 
leader, an instructor team, or an examiner.  
This paper touches on topics relevant to uni-
versity teachers interested in how to work with 

learning outcomes, such as general courses 
touching indirectly on information systems (as 

is often 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 for the model, Section 4 describes how 

to manage the learning outcomes, and Section 
5 and 6 presents concluding remarks and iden-
tifies areas for future research.  

2.  RESEARCH APPROACH  

A research and development project was con-
ducted to elaborate on the problems discussed 
above.  A major point of departure of the 

project, which was called ―A learning outcome 
model: Reflective assessment‖, is learning 
outcomes as part of the Bologna Process, and 
focusing on keywords such as knowledge, un-
derstanding, ability, skills, assessment, and 
perspectives.  When applying learning out-

comes to 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, although it poses several challenges.  

Assessing student achievements in the context 

of the present project calls for, among other 

things, the development of a framework.  This 
framework would relate to learning outcomes 
from multiple perspectives, such as employa-
bility, student learning outcomes, research, 
and subject-oriented profiles.  The project is 
grounded in and related to didactic practice 
and pedagogical research.  Although the re-

search and development project is conducted 
on the subject of information systems at four 

Swedish universities, it is relevant to other 
subjects of a similar nature. 

The research approach is qualitatively 
grounded in a case study (Yin, 1995), both in 

theory and in the knowledge areas identified 
by Kolb (1984), Tuckman (1965) and, finally, 
the Project Management Institute (2008).  The 
context of this paper is an undergraduate 
course, which includes a development project 
at the Department of Management and Engi-
neering, Information Systems, Linköping Uni-

versity, Sweden. .Evaluations from the stu-
dents were conducted at the beginning, in the 
middle, and at the end of the course 

The results presented here are based on a 
recently created study that includes an IT 
project.  The students’ programme was re-

structured in 2008, and students can now 
choose between three different programme 
profiles—which is why this course was devel-
oped, designed, and implemented.  This 
course, which is the students’ second IT 
project course (their first was in their first 
year), is a ten-week undergraduate course.  It 

was evaluated by both students and teachers, 
who focused on the learning outcomes.  Evalu-
ations were conducted at the beginning of the 
course, in the middle, and at the end.  Three 
teachers and one assistant facilitated the stu-

dents learning.  Each of the teachers has at 
least fifteen years’ teaching experience, and 

the course obtained highly positive evaluations 
from students. 

3.  THEORETICAL FRAME  

Teachers can develop a deeper understanding 
of how learning outcomes can be used by 
drawing on knowledge from the project man-

agement area.  The model in this paper is de-
scribed from a general point of view; a project 
management tool (Stover, 2007) can be used 
to present all the stages in the model. 

Considerable knowledge and practice can be 

applied in working with learning outcomes in 
project education, such as knowledge of 

project life cycle phases and the development 
of team member skills and knowledge (Cederl-
ing, Ekinge, Lennartsson, Taxén, Wedlund, 
2000).  The Project Management Institute 
(2008, p. 5) defines a project as ―a temporary 
endeavour undertaken to create a unique 
product, service, or result‖.  A project-oriented 

course normally comprises a range of 
processes, each of which contains certain stag-
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es, steps, or phases; as such, this kind of 
course can be seen as a project. 

Each phase comprises various activities, which 
are components of the work performed in the 

phase.  A project-oriented course can therefore 
be divided into different time periods, often 
corresponding to the same phases as the ge-
neric project life cycle.  The project life cycle 
defines the phases that connect the beginning 
of the project to its end.  These phases make 
the project more measurable and manageable, 

which presents the following, five phases: 
project definition, project planning, project 
execution, project completion, and project 

evaluation.  Project-oriented education (Wed-
lund, Axelsson, Melin, 2006) includes skills 
training, in which students improve their skills 

while completing the activities in the processes 
that are part of the course’s project phases.  
These skills can be categorised as one 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 those concerning global product devel-

opment (Wedlund, 2000).  Key considerations 
in project-oriented education include how 
teaching methods, project environment, and 
student learning backgrounds predict the quali-
ty of learning outcomes.  Learning outcomes 

can be used when designing the course and 
completing course work.  One purpose of a 

project-oriented course is to foster student-
centred learning (Gibbs, 1995). 

4.  MANAGING LEARNING OUTCOMES  
- EXAMPLES  

This section presents practical general exam-
ples of how a teacher can manage learning 

outcomes by using knowledge from the project 
management area.  It is important to provide 
information about the intended learning out-
comes for a course, and the learning opportun-
ities that are available to the students.  This 
information from the course means that teach-

ers have to pay careful attention to curriculum 

and programme design and content.  This pa-
per uses empirical examples from the studied 
course.  The beginning of the course is about 
two weeks long, followed by course execution, 
which takes about six weeks in this case.  Fi-
nally, the course wraps up over a period of two 
more weeks.  

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 in Table 1.  

Table 1. Learning outcomes in the course 

Learning outcomes 

After passing the course, students should be 
able to: 

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

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

Understand the principles underlying object-
oriented analysis and design. 

Use IT support in implementing an object-
oriented system. 

Solve simple legal issues in an IT project. 

Determine when legal expertise should be con-
sulted in an IT project. 

Use a language and set of concepts in explain-

ing an IT project to leadership. 

Deepen their knowledge within the chosen 
programme profile. 

Present basic legal concepts concerning IT 

projects. 
 

The three teachers of the course have devel-
oped and implemented the learning outcomes, 
and the students have evaluated the learning 
outcomes over the entire length of the course. 

4.1. Analysing the learning outcomes 

To gain an initial overview of what should be 
delivered in the course, the teacher starts by 

analysing the learning outcomes in the course.  
The teacher must be aware of why a certain 
learning outcome is in the syllabus, and what 
its purpose is.  This concludes with a learning 

breakdown structure that represents an over-
view of everything that must be supplied at the 

end of the course, in so-called learning mod-
ules (Bevis, 1989).  A learning module contains 
learning activities; when the students accom-
plish these learning activities, they will have 
attained the knowledge identified in the learn-
ing outcome.  The learning module usually 
describes the nouns in the learning outcome. 

In the course studied here, one of the learning 
outcomes states that: 
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―After passing the course, students should be 
able to identify various kinds of situation-
adapted leadership in an IT project‖. 

The learning modules in this learning outcome 

are based on the nouns, which in this case are 
situation-adapted leadership and an IT project. 

By creating a learning breakdown structure, 
the teacher has broken down the deliverables 
of the course into smaller parts in order to gain 
an overview of all of the learning that needs to 
be completed by the students during the 

course.  The teacher can do this by using crea-
tive methods such as ―mindmapping‖.  In this 
course, nine learning outcomes were broken 

down into learning modules. 

4.2. Working with each learning mod-
ule 

Afterwards, the teacher starts working with 
each learning module, and breaks it down into 
different learning activities.  These activities 
have to be sufficiently detailed.  In this exam-
ple (situation-adapted leadership, Hersey and 
Blanchard, 1984), there are different lectures 
for introducing knowledge on project organisa-

tion, project team composition, different roles 
within the team, communication profile mod-
els, development phases in the team, norms 

and rules, values and attitudes, project team 
rules, feedback, leadership, management, sit-
uational leadership, conflict resolution, and 
expectations and demands. 

The students then start working on the IT 
project.  In this case, the students are divided 
into project teams, each of which then choose 
at least three optional subjects that are cov-
ered in the lectures.  The teams study these 
subjects in greater depth, and present the 

results orally and in writing at a workshop at 
the end of the second week.  It is important to 
motivate the students and involve them in the 
learning outcomes as soon as possible.  In this 
case, the students learn from their classmates 

in the project teams, creating a positive learn-
ing climate. 

The project teams start working on the course 
project and engage in lab lessons, lectures, 
and exercises involving fundamental concepts 
of object orientation (see the Appendix for the 
other learning outcomes).  The project teams 
start hands-on work on the various use cases 
involved in the shopping cart in the e-

commerce website—the project. 

4.3. Visualising the learning in the 
course 

The work to develop a learning chart then be-
gins (see Figure 1).  The teacher must link all 

the learning modules and learning activities to 
each other, and the activities must sometimes 
be reconfigured, split up, or re-linked in order 
to meet the dates during the course.  This 
work is often based on previous courses and 
experience. 

The teacher should pay particular attention, 

however, to the integration of different learn-
ing activities from different learning modules.  
Assigning resources to the learning chart al-

lows the teachers to notice practical problems 
for the students, as there can sometimes be 
practical conflicts between the resources.  

This input provides a solid base for the detailed 
planning of the course.  The students’ individu-
al learning processes are central during the 
course, and feedback, assessments and ex-
amination activities can be planned by using 
the learning chart.  It is important that the 
students are motivated during the project, 

which is the carrier of new knowledge during 
the course.  The students have learned a lot 
from the project and now have an opportunity 
for deeper learning (Gibbs, 1995).  It is there-

fore important to involve the students in chal-
lenging tasks, some of which should be option-
al.  There should also be the possibility of stu-

dents obtaining a higher grade, such as pass-
ing with distinction.  This is optional for the 
students, and in this course, the students must 
complete an individual project-related task. 

Some of the students’ learning should also be 
reflective.  Students can reflect, for example, 

on the knowledge they acquired when starting 
and executing the course.  The students should 
be able to display their learning results in both 
oral and written forms.  

5.  CONCLUSIONS 

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 sylla-
bus? What are their purposes?‖ 

By answering these two questions, the teacher 
can clearly communicate the learning out-
comes to the students and other teachers 

throughout the course. 
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5.1 Creating a learning breakdown struc-
ture 

In the first stage of the model (creating a 
learning breakdown structure), all of the learn-

ing outcomes are divided into smaller parts, or 
learning modules.  A learning module is a deli-
verable of learning from each learning outcome 
in the learning breakdown structure.  This way 
of working is inspired of how to work with a 
work breakdown structure, in the project man-
agement area, and this example can also be 

used when working with a project management 
tool.  Table 2 presents an example of a learn-
ing breakdown structure. 

Table 2. Example of a learning breakdown 
structure 

Course name, course code 
Learning outcome 
    Learning module, notes and description 
    Learning module, notes and description 
    and so on 
and so on … 

5.2 Defining learning activities 

Second, the teacher should formulate a de-
tailed strategy for facilitating the learning out-
comes, which is done by using the learning 

packages and converting them into smaller 
parts, or learning activities.  To this end, the 
teacher asks two questions: 

―How can a student use learning activities dur-

ing the course? What learning activities sup-
port a particular learning module for the stu-
dent?‖ 

When answering these two questions and de-
ciding what type of learning activity to use, the 
teacher should consider the following factors 
(Wedlund, Axelsson, Melin, 2009): 

 Student learning is based on prior ex-
perience 

 Student learning is an active process 

 Student learning should be organised 
using realistic projects 

 Student learning should encompass 

multiple perspectives 

 Student learning is unique to each stu-
dent 

The output of the second stage of the model 
(defining learning activities), is a so-called 
learning activity list.  This list extends the de-

scription of the learning activity by identifying 
multiple attributes associated with each learn-
ing activity, such as the type of learning activi-
ty, learning activity duration, a detailed outline 

description for the learning activity, the prede-
cessor’s activities, the successor’s activities, 
resource requirements, location, imposed 
dates, constraints, and assumptions.  It is im-
portant that the learning activity is sufficiently 
described so that the teacher understands the 
learning that has to be performed. 

5.3 Developing a learning chart 

Finally, the teacher starts developing a learn-

ing chart by asking two questions: 

―When should a student or a project team work 
on given learning outcomes, learning modules 
and learning activities? Who should work on 

these, a student or a project team?‖ 

Team building and project team energy must 
be effectively managed by the teacher.  Stu-
dent learning is influenced by other students.  
The teacher must create a good learning cli-
mate, which should be done from the outset of 
the course.  The teacher must then guide the 

students so that they can achieve the learning 
outcomes during course execution.  This en-
tails questioning the project team and provid-

ing feedback on an ongoing basis.  After that, 
the students work individually via their learn-
ing processes, allowing them to deepen their 
learning.  

The output in this third stage is a learning 
chart, which contains all the learning outcomes 
associated with the learning activities as well 
as the course schedule or timeframe.  This 
chart, with bars representing learning out-
comes and learning activities and their 

attributes, displays start and end dates as well 
as expected durations for the learning activities 
during the course.  This is often the standard 
presentation for a project in a project man-
agement tool (see Figure 1 in the Appendix).  

This paper has highlighted three stages in a 
model for working with learning outcomes: (1) 

creating a learning breakdown structure with 
learning modules, (2) defining learning activi-
ties including feedback, assessment and ex-
amination activities for the learning module, 
and (3) developing a learning chart.  The 
teacher supports the students’ active learning 
by working with these stages.  This could be 

done by using a project management tool.  
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6.  FINDINGS 

Finally, the findings in this paper are that: 

 The learning outcome could be struc-
tured as a learning cycle divided into 

learning activities and including feed-
back, assessment and examination ac-
tivities for the learning module.  

 Active learning is in focus in the learn-
ing chart, the students know what and 
when they are expected to learn during 
the course. 

 Every learning outcome in the syllabus 
is presented, and the learning out-

comes can then form the outline for 
the course. 

 Knowledge from the field of project 
management is useful when switching 

focus from working with a timetable to 
a learning chart for a teacher. There 
are, for instance, document templates 
for different breakdown structures that 
could be used. 

 It is important to have a project man-
agement tool when the teacher works 

with a model for learning outcomes.  
Such a tool can present the learning 
outcomes in a graphical way and use 

different views. 

 It is an advantage to have only one 
software tool with which you can 
present all documentation in the 

course.  This presentation can also be 
visualised as a website. 

 A learning chart facilitates comparisons 
for the students learning with other 
universities. 

The management of learning outcomes in the 

model for regular university courses needs to 
be further 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, 
Axelsson, Wedlund, 2009), theories of educa-
tional taxonomy by Bloom (1956), and instruc-
tional design theory by Merrill (1994). 
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Appendices and Annexures 

 

 

 

 
Figure 1. A learning chart example 
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