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Abstract 

This paper outlines nine key principles to consider when designing a study program. Design 

principles are essential when revising education programs in the field of information systems 

due to the rapid changes in business technique. These principles are generated from an em-

pirical study concerning the development of a modified study program. The principles identi-

fied are: Vision; Traceability; Progression and Integration; Manning the development project 

and anchoring decisions; Pedagogy; Mandatory vs. free choice of courses; Implementation; 

Evaluation and Marketing. These are compared to a list of criteria generated by the Swedish 

National Agency for Higher Education and the outcome of this comparison is that several of 

the principles can also be used for the evaluation of study programs. The research has been 

carried out as action research. This means that there has been an intervention in the process 

of the designing the study program.  The target groups of this paper are study boards, faculty 

members, teachers and students that are active in different student associations. 

Keywords: study program, design principles, action research 

 

1.  NTRODUCTION 

A study program can be seen as a package 

consisting of several courses. The idea of a 

program is that it should embrace several 

courses, the length of which can vary from 

one term to several years. Some can be 

more flexible with few or no mandatory 

courses, providing students with the possi-

bility to decide the content of the program 

depending on their own preferences. Other 

study programs are pre-designed consisting 

mostly of mandatory courses. The main idea 

of a pre-designed study program is that the 

courses given should be coherent. This pa-

per will focus on programs that are pre-

designed. 

The research question reads: ‘What princi-

ples are important to consider when design-

ing a study program?’. One reason for ask-

ing this question is that there is a rapid 

change in business techniques that creates 

an ongoing demand to revise education pro-

grams concerning information systems.  An-

other reason is that there is a lack of docu-

mented recommendations concerning ad-

vices or guidelines for designing study pro-

grams. 

However, there are a lot of recommenda-

tions concerning the design concept (cf. 

Preece et al, 1994; Norman, 1988; Shnei-

derman, 1998, Nielsen, 1993). Our interpre-

tation of the design concept is that an inter-

national term that mainly refers to industrial 

and graphical design. The design concept is 

frequently used when constructing technical 

artifacts such as computers, mobile phones 

and interfaces. We can conclude that the 

definition of the design concept is too gen-

eral. It is mostly applied to the design of 

artifacts and is therefore not easily applied 

to the design of a study program. Advice or 

guidelines for designing technical artifacts 

can however stimulate a way of thinking. 

Related to the design concept is the concept 

of evaluation. Development is often iterative 

and alternates between design – evaluation 
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– (re)design (Cronholm & Goldkuhl, 2002). 

There are a lot of recommendations suggest-

ing how to perform evaluations (cf. Wal-

sham, 1993, Remenyi, 1999, Patton, 1990; 

Cronholm & Goldkuhl, 2003) but, once 

again, the recommendations exist on a too 

general level and are therefore hard to apply 

to study programs. 

A model created by the Swedish National 

Agency for Higher Education (2002) has 

been a source for inspiration. In order to 

evaluate higher education the National 

Agency uses a number of evaluation criteria 

such as: goals and profile; economy; num-

ber of teachers; number of students; sex 

equality; scientific grounds; teaching meth-

ods and international exchange. Since the 

National Agency uses these criteria to assess 

study programs they must be important to 

consider when designing a study program. 

The aim of this paper is to suggest principles 

to consider when designing undergraduate 

study programs. In Section 2, the develop-

ment project is briefly described. Section 3 

describes the research method and in Sec-

tion 4 the findings are presented. In Section 

5 the principles are compared to a set of 

existing criteria used by the Swedish Na-

tional Agency for Higher Education and fi-

nally in Section 6 concluding discussions are 

presented. 

2.  BRIEFLY ABOUT THE DEVELOPMENT 

PROJECT 

The assignment for the development project 

was to develop a new and modern study 

program in the field of Information Systems. 

There was dissatisfaction with an existing 

older program, which originated in the 

1970s. The aim of the project was to sug-

gest a new attractive program with a good 

balance of theory and practice, modern 

technology and reflected pedagogy. 

The old program lasted four years, com-

prised 30 courses and involved approxi-

mately 200 students and 10 teachers. The 

main subject was Information Systems and 

other subjects included Economics and Soci-

ology. Seventy-five percent of the courses 

were mandatory and could not be substi-

tuted by other courses; with the remaining 

twenty-five percent subject to free choice. 

The development project was led by a pro-

ject leader (the Study Director) with two 

teachers and three students. Industrial rep-

resentatives were also consulted. The pro-

jected lasted for approximately one year. 

3.  RESEARCH METHOD 

The research has been carried out as action 

research (cf Checkland, 1991; Avison et al, 

2001; Baskerville, 2001). Action researchers 

are researchers that intervene in a change 

process. The reason for choosing action re-

search was that we had both an action inter-

est and a research interest. This means that 

we have both acted as researchers and as 

study program developers (see Figure 1). 

 

Figure 1 Three interlinked practices (Cron-

holm & Goldkuhl, 2003) 

The model in Figure 1 describes our view of 

action research and how this study has been 

carried out. There are three interlinked prac-

tices: The theoretical research practice (= 

studying the development project), the 

change practice/empirical research practice 

(= development project of a new study pro-

gram) and the regular practice (= the run-

ning program business).  In this paper, the 

research part that has been of primary in-

terest since the aim was to develop new 

knowledge. The research part took place 

when we reflected on the work performed in 

the development project. The development 

project has served as source for collecting 

empirical data. The development project has 

therefore been important as a source of 

knowledge, but is in itself of secondary in-

terest. The running program business has 

acted as base for the development project. 

It is important to note that the three prac-

tices existed simultaneously with a continu-

ous flow of data between the practices. The 

flow consisted of assignments, bases and 

results. A common criticism against partici-

patory action research is that it lacks scien-

tific rigor (Kemmis & McTaggart, 2001). In 
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order to reduce this criticism we have been 

careful about the two roles researcher and 

study program developer. 

During the development project notes were 

taken about the subjects discussed. These 

notes have served as a data source. In order 

to generate and motivate principles to con-

sider when designing a study program two 

main questions have been asked: “what is 

the discussion about” and “why is this dis-

cussion important?”. In that way principles 

have been induced. In order to theoretically 

validate the principles, comparisons have 

been made to the criteria used by the Swed-

ish National Agency for Higher Education. 

4.  FINDINGS: NINE PRINCIPLES 

The analysis of the development project has 

generated nine principles to consider when 

designing a study program. The principles 

are: 

• Vision  

• Traceability 

• Progression and Integration 

• Manning the development project and 

anchoring decisions 

• Pedagogy 

• Mandatory vs. free choice of courses 

• Implementation 

• Evaluation 

• Marketing 

Principle 1: Vision 

The first principle to consider is vision. If a 

mission is what we do or why we exist today 

where we are, then a vision is the view that 

a person takes of what the organization can 

and should become if the mission is followed 

(Davis, 1987). Conger (1989) defines vision 

as "...a mental image or a dream of a highly 

desirable future state for the organization". 

A vision can be understood as a collective 

belief in what organizations can become. 

In the development project there were a lot 

of discussions of the vision. It was clear that 

the vision governed formulations of the aim 

and goal whilst at the same time it set the 

program boundaries. Formulating a vision 

means that you create a profile of the pro-

gram. The vision was based on the questions 

“what properties should the “good” informa-

tion system analyst acquire?” and “what 

competence and skills are expected from 

examined students?” When formulating the 

vision it is important to identify different cli-

ents that will benefit from the program. 

The main clients are the students, but there 

are also other clients to consider such as 

employers and the faculty itself. Our experi-

ence is that there can be conflicting opinions 

between clients about what properties the 

“good” information system analyst should 

acquire. A request from the faculty, in par-

ticular from the research education, was to 

formulate the vision in more scientific terms 

and that the program should be based on 

scientific grounds. The industrial employers 

requested a more practical program content. 

Our experience is that it is important to find 

a balance between different requests in or-

der to satisfy different needs. The reason for 

this conclusion is that the study program 

developed should educate students both for 

industry and for further research education. 

Principle 2: Traceability 

Once the vision is formulated, it is possible 

to decide what courses the program should 

contain. Traceability should exist between 

the vision and courses given. Every course in 

the program should contribute to fulfilling 

the vision and thereby motivate its exis-

tence. In the development project, the old 

program was analyzed through the new vi-

sion. The outcome of this exercise was that 

some courses: 

• Contribute to the fulfilment of the vision 

• Contribute with a modification request 

• Were rejected since they did not con-

tribute to the fulfilment of the vision 

The aim of this exercise was to decide upon 

course candidates for the new program. 

Courses that contributed to fulfillment were 

accepted for the new program. To investi-

gate if traceability exists between the 

courses and the vision legitimates the pro-

gram content. To investigate if traceability 

exists means that the election of courses is 

reflected and problematized. 
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Principle 3: Progression and Integration 

The idea of a study program is that it should 

consist of a coherent collection of courses. 

But what do we mean by the term coherent? 

The analysis of the work in the development 

project identified two concepts: progression 

and integration. Progression means that fol-

lowing courses on a higher level should be 

more advanced. Integration means that 

courses given on the same level should, if 

possible, be related to each other. 

These two concepts can be related and illus-

trated as two dimensions in a matrix (see 

Table 1). Each cell in the matrix can corre-

spond to a course. The concepts used as 

column headers are derived from the vision. 

Deriving concepts from the vision ensures 

that they are relevant. Every row header 

represents one academic year. The horizon-

tal dimension shows the integration possibili-

ties between courses. There is also an order 

between concepts that follows a systems 

lifecycle. This implies that the horizontal di-

mension represents a time order meaning 

that knowledge about “concept 1” is ac-

quired before knowledge of “concept 2”. The 

integration possibilities consist of the knowl-

edge acquired from an earlier course con-

tributing to the following course. For exam-

ple, in the development project “concept 1” 

corresponds to a course in change work and 

“concept 2” corresponds to a course in de-

sign work. A result from change work is of-

ten a list of measures to take. These meas-

ures can act as a requirement specification 

for design work in the following course. 

Table 1. 

 Concept 

1 

Concept 

2 

Concept 

n 

Year 1     

Year 2    

Year 3    

Year n    

The same integration possibilities exist for 

the following academic years, but a progres-

sion is evident in that the knowledge ac-

quired is more advanced. 

Principle 4: Manning the development 

project and anchoring decisions 

The fourth principle to consider is Manning 

and Anchoring decisions. The result from a 

development project is normally implies 

change of doing business. In order to reach 

a high acceptance for this change, the ques-

tion of how to man a project and how to 

communicate the changes to the clients who 

are affected by the change, is important 

(Mumford, 1983). The clients that are af-

fected by the changes in this case are stu-

dents, teachers, employers and the faculty. 

Therefore, our experience is that representa-

tives from these groups should be included 

in the development project. The analysis of 

the development project showed that a 

higher acceptance was reached when design 

issues were discussed in a participatory de-

sign spirit. This result is line with the find-

ings of Heron & Reason (2001) and Carl-

shamre (1994). The students’ voices as well 

as the teachers’ voices were important bases 

for decisions. Decisions having a high sup-

port and a high acceptance among the cli-

ents of the program were easier to imple-

ment in the new study program. 

Principle 5: Pedagogy 

The analysis of the development project’s 

discussion about pedagogy generated the 

fifth principle. This principle declares that 

the choice of pedagogy should be reflective 

and conscious. In the old study program 

there was a large variety of pedagogy used, 

for example problem based learning, pro-

ject-oriented work and other ways. Often 

the pedagogy used was a result of an indi-

vidual teacher’s choice. Often the pedagogy 

chosen was one that the teacher felt most 

comfortable with, and not a strategic choice 

decided at the program level. In order to 

achieve more reflected decisions about 

pedagogy, the choice should reside at the 

program level and in dialogue with the 

teachers. The reason for this claim is that 

individual teachers often have detailed 

knowledge about his/her course and have a 

limited view of the whole program. At the 

program level there is an overview of the 

program and therefore relations to adjacent 

courses become more visible. 

A lot of the pedagogical discussion in the 

development project concerned project-

oriented work. A description of project-
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oriented work in relation to learning and ex-

amination can be found in Melin & Cronholm 

(2004). 

Principle 6: Mandatory vs. free choice of 

courses 

The sixth principle to consider is the degree 

to which mandatory courses are provided. 

There are both advantages and disadvan-

tages with a study program that solely con-

tains mandatory courses. The advantages 

are that it is easier to design in terms of 

progression and integration and that the 

students can easily follow the main thread of 

the program. The disadvantages are that 

several students would like to have flexibility 

and the possibility to select courses at free 

will. They like to add a specific education 

profile to their degree. For example, in addi-

tion to Information Systems, some students 

could be interested in education and conse-

quently want to enroll in courses such as 

Pedagogy. Alternatively, others may wish to 

combine Management and Economics with 

Information Systems. Another finding from 

the analysis is that flexibility offers freedom 

and increases the students’ possibility to 

choose courses. The advantage is that this 

freedom can be used as a marketing argu-

ment when recruiting new students. 

The analysis also revealed an economic as-

pect. It is more expensive to offer flexibility 

instead of standardized mandatory courses. 

One goal of the university is to reach a high 

student volume for every course. To con-

clude, there are three sub-categories to con-

sider for the problem of mandatory vs. free 

choice of courses: ability to follow the main 

thread; the degree of flexibility; and econ-

omy. 

Principle 7: Implementation 

The seventh principle generated concerns 

the implementation of a study program. The 

analysis identified three strategies of imple-

mentation. These are: 

• Successive implementation  

• All at once 

• A combination of the two alternatives 

above 

The first strategy “successive implementa-

tion” means that after one year the first year 

of the new study program is implemented 

and after two years, the second year is im-

plemented and so on. This means that both 

the old and the new programs are running 

parallel. One can characterize this strategy 

as “Safe and Secure”. It is far from certain 

that all students are satisfied with the new 

program content. There are always students 

that claim they would like to take the old 

courses. Some of the students even claim 

that they have the right to take the old 

courses since they enrolled onto the pro-

gram on the condition that these courses 

would be offered. In the case of successive 

implementation this problem will never oc-

cur. You can in this respect say that this 

strategy is “safe”. The disadvantage with 

this strategy is that several existing students 

would like to have access to the new pro-

gram since it possibly contains more attrac-

tive courses. Another disadvantage with this 

strategy is that running two programs paral-

lel increases the program administration. 

The second strategy “all at once” means that 

all four years of the program are imple-

mented at the same time. Students that 

have joined the old program are transferred 

to the new program. This strategy could be 

risky in terms of the progression and inte-

gration (see above) of courses. It is not cer-

tain that “old” students would have the pre-

knowledge required for some of the new 

courses. An advantage with this strategy is 

that a modern, fresh program can be offered 

quickly without having to wait several years 

until the whole program is implemented. 

The third strategy “a combination of the two 

alternatives above” means to implement 

parts of the new program that are not risky; 

the chosen parts do not therefore counteract 

program progression and integration. The 

disadvantage with this strategy is that you 

still have two programs running in parallel 

but you can partly offer a new and modern 

program 

In the development project the second 

strategy “all at once” was chosen. The rea-

son for this choice was that the existing stu-

dents wanted to have access to all the new 

courses. Several teachers also supported the 

“all at once” strategy since they felt the 

change exciting and motivating. The indus-

trial representatives also preferred “all at 

once” since they wanted the students to 

have an education that is as modern as pos-

sible. 
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Principle 8: Evaluation 

Normally a program develops through the 

continuous use of evaluation in the form of 

course evaluations and continuous course 

modification. These activities can be charac-

terized as smaller efforts and they are more 

frequent than analyzing and developing a 

program from a comprehensive picture. Ac-

cording to the literature there are two main 

approaches: formative and summative 

evaluation. Both approaches contain differ-

ent measurements or criteria. According to 

Walsham (1993) and Scriven (1967) forma-

tive evaluation aims to provide systematic 

feedback to the designers and implementers 

during the design process; while summative 

evaluation is concerned with identifying and 

assessing the worth of program outcomes in 

the light of initially specified success criteria 

after the implementation of the change of 

the program is completed. The criteria or 

measurements used are often derived from 

one specific perspective or theory. 

The analysis of the question as to how the 

new program should be evaluated resulted 

in a selection of both formative and summa-

tive evaluation. The reason for choosing 

formative evaluation is that the new pro-

gram was developed in a prototyping-like 

way. Prototyping means to shift between 

design and evaluation until the product (the 

program) is satisfactory (Vonk, 1990). The 

reason for choosing summative evaluation is 

that the project group also wanted to obtain 

experiences after the new program is fully 

implemented. It is important to note that 

evaluation activities were planned in ad-

vance and that they were not carried out as 

an ad-hoc activity. 

Principle 9: Marketing 

A major reason for developing a new pro-

gram is that there have been a reduced 

number of students in the old program. The 

analysis of discussions held in the developed 

project identified that marketing the new 

program was a central issue. Inspired by 

Kotler (1994) two main questions were 

raised “how should we inform our clients 

about the new program” and “what key con-

cept can we use in order to attract the cli-

ents?” The process of answering these ques-

tions can be thought of as brainstorming. 

Several suggestions were made. The conclu-

sion of the first question is that there is a 

need to be more visible in secondary 

schools. For some years the need for mar-

keting was not so urgent since the number 

of student applications was enormously high, 

with maximum numbers of students easily 

achieved. The current situation of fewer stu-

dents implies that new actions need to be 

taken in comparison with earlier circum-

stances. 

The analysis of the discussions concerning 

key concepts for marketing is summarized 

as: 

• Young students and practitioners must 

understand the concepts 

• The key concepts must be popular and 

attractive 

• The key concepts should be formulated 

in acceptable academic way 

One potential problem with the goals is that 

they can be conflicting. There can be a con-

flict between the goals “young students 

must understand the concepts” and “the key 

concepts should be formulated in an accept-

able academic way”. Organizations have of-

ten created a specific business language 

(Cronholm & Goldkuhl, 2002). The academic 

language often consists of abstract concepts 

that are not always easy to understand for 

younger people or practitioners. Formulating 

key concepts in an understandable way and 

in an academically acceptable way can be a 

real challenge. There can also be a conflict 

between “the key concepts must be popular 

and attractive” and the other two goals. 

There are a lot of buzzwords around that are 

easy to absorb and use in advertising in or-

der to look popular. The opinion of the pro-

ject group is that the key concepts used in 

marketing should correspond to the content 

of the program. 

5.  COMPARISON WITH ESTABLISHED 

CRITERIA 

The nine principles are generated from an 

empirical project. In order to validate the 

principles a comparison has been made with 

the criteria used by the Swedish National 

Agency for Higher Education (2002). Since 

this reference is written in Swedish a brief 

description is given for the criteria. The cri-

teria are: goals and profile (analysis and de-

scription of local goals and local profile); 

economy (analysis of economical conditions 
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to offer education in a certain subject, the 

distribution of laboratory work and non labo-

ratory work); number of teachers (including 

title, research hours, teaching hours, num-

ber of doctoral students that is supervised) 

number of students (for each academic year, 

number of bachelors and masters, pre-

knowledge, sex distribution); sex equality 

(describe and analyze how the equality be-

tween men and women is promoted); scien-

tific grounds (describe and analyze the sci-

entific grounds for the education and how 

critical thinking is stimulated); teaching 

methods (describe and analyze teaching 

methods and examination forms) and inter-

national exchange (describe and analyze 

cooperation and contacts with the other uni-

versities, both national and international). 

 

Figure 2. Model for comparison 

A simple model has been used for the com-

parison (see Figure 2). The outcome of the 

comparison can be viewed as three sets. Set 

“A” represents the principles generated in 

this paper and set “C” represents the criteria 

used by the Swedish National Agency for 

Higher Education. Set “B” represents princi-

ples and criteria that are similar. Set “A” 

minus Set “C” represents principles that not 

are similar to the criteria. This set is equal to 

the main contribution of this study. Set “C” 

minus Set “A” represents criteria that not 

are identified in this study. 

The similarities identified (Set “B”) are: 

• The criteria “Goal and profile” is similar 

to the principle “Vision”  

• The criteria “Scientific Grounds” is not an 

explicit principle, but this criteria is part 

of the principle “Vision” (see Principle 1: 

Vision) 

• The criteria “Teaching Methods” corre-

sponds to the principle “Pedagogy” 

Explicit correspondences to the other six 

principles (traceability, progression, integra-

tion, manning the development project and 

anchoring decisions, mandatory vs. free 

choice of courses and implementation) are 

not found among the criteria used by the 

National Agency (Set “A”-Set “B”). A possi-

ble reason is that the principles are gener-

ated for a design situation whereas the crite-

ria used are for an evaluation situation of a 

running program. 

There are also criteria that do not explicitly 

correspond to the principles (Set “C”-“A”). 

These criteria are economy, number of stu-

dents, number of teachers, sex equality and 

international exchange. The first criteria, 

‘economy’ have been an underlying condition 

in the development project. One major rea-

son for forming a project group was the re-

duced number of students and a weak pro-

gram economy. Questions of sex equality 

and international exchange are important 

criteria that could not be identified from the 

analysis of the discussions in the project 

group. 

6.  CONCLUDING DISCUSSION 

The main contribution of this study is to pro-

vide nine design principles to consider when 

forming a study program. The principles are 

generated from an empirical study and com-

pared against criteria used by the Swedish 

National Agency for Higher Education. When 

comparing the principles to the criteria it is 

clear that the characters of the principles are 

qualitative and several of the criteria are 

more quantitative. 

 

Figure 3 Conceptual relations 

The principles vision, traceability, progres-

sion and integration are conceptually tightly 

coupled and they have a direct relation to 

the program content. Their relations are il-

lustrated in Figure 3. Figure 3 shows that 

there should be traceability between the 

courses and the program vision. This implies 

that the fulfillment of the vision should be 

supported by the courses given. Between 

courses there should also be both progres-

sion and integration (see Section 4). 

In Section 4, the principles are presented as 

a list without any specific order. Using a 
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process perspective raises the question of 

whether there is a specific time order be-

tween the principles. In order to present a 

possible time order the principles have been 

analyzed in terms of causality or in terms of 

conditions and consequences (cf. Strauss & 

Corbin, 1998). The result of this analysis 

should not be thought of as a sequential wa-

terfall model; where development work re-

quires a lot of iterations. The first principle 

to consider is how to man the development 

project and anchoring decisions. The second 

principle to consider is the vision. The vision 

acts as a condition and governs the following 

work. In the next step the principles pro-

gression, integration, traceability, pedagogy 

and mandatory vs. free choice of courses 

can be considered simultaneously. The con-

cluding steps are implementation, evaluation 

(if formative evaluation is used this activity 

occurs earlier in the process) and marketing. 

One way of generalizing the findings is to 

enlarge the scope and claim that the princi-

ples can be used in other situations than in 

the design situation of a study program. Can 

they be valid for other situations? This ques-

tion can be problematized and the scope can 

theoretically be enlarged in at least two di-

rections. One direction is whether the princi-

ples can be used in other activities than de-

sign related to a study program; the other 

direction is whether they can be used for 

designing something other than a study pro-

gram. 

As mentioned in Section 1 the concepts of 

design and evaluation are closely related. So 

far, we cannot see anything that contradicts 

the principles being relevant for an evalua-

tion situation as well. This argument is 

based on the fact that some design princi-

ples were similar to the evaluation criteria 

used by the National Agency. An example 

that shows that the concepts design and 

evaluation are closely related is illustrated 

by the principle “manning the development 

project and anchoring decisions”. If deci-

sions, in a design situation, are not anchored 

among teachers and students, an evaluation 

can explore negative effects such as weak 

acceptance of the program. Other principles 

such as “traceability”, “progression”, “inte-

gration” and “mandatory vs. free choice of 

courses” can easily be used in an evaluation 

situation. The aim of this paper is to suggest 

design principles but our findings also show 

that the principles can be added to and 

thereby enriching the evaluation criteria 

used by the National Agency. The question 

of the design principles can be used for de-

signing something other than a study pro-

gram needs to be further explored. 

However, the principles are generated from 

one development project and must therefore 

be tested further. We suggest two areas for 

further research. One direction is to enlarge 

the study to embrace more empirical pro-

jects that can further validate the principles. 

Another direction is to evaluate a program 

that is based on the principles. The question 

‘what consequences will arise?’ would be of 

particular interest. The principles can so far 

be thought of as a hypothesis; a hypothesis 

that is grounded in empirical data. 
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