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ABSTRACT: 
 

Design education requires training methods that optimise students’ ideation capacity of integrated 

thinking. They are key in the process of a practice-centred core competency in the field of Product 

Development. The ‘Technology’, ‘Human’, ‘Economy’ - method (T.H.E.-method), is a visualized 

assessment (VA) tool based on Verhaert’s method and transformed into a pedagogical assist that 

shows the balanced integration of economic, technological and human-related components over 

24 sub-aspects. In this paper the T.H.E.-method is explained and tested among 33 students 

enrolled in  the first year master's course during a total, integrated design process from the initial 

design, a tennis ball collector, to the final product proposal. As a result, 33 students realised an 

integrated product development project with the average value of 3.73 on T., 3.24 on H. and 2.47 

on E. Moreover, the T.H.E.-method revealed that the 5 most stimulating sub-aspects were the 

following: mechanical system, functionality, user behaviour, shape and ergonomics. Such is 

supported through the presentation of 4 case studies. 
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1. INTRODUCTION 

Simultaneous interdisciplinary thinking is crucial in the course of the development of a new 

product (Galanakis 2006). Integrated product development is essential to generate visionary 

artefacts (Desouza et al. 2006 and Lee et al. 2007). With man living in a constantly evolving 

life and work environment (Rosenman et al.1998), each ‘state-of-the-art’ artefact is bestowed 

with  new  functions, designs and applications (Muller 1998). For a designer to come up, time 

and again, with innovative artefacts (Higgens et al. 2002) that distinguish themselves from any 

other existing product, when and wherever and in which cultural context it was designed, 

requires creative and interdisciplinary skills (Hsiao et al.2004, Sternberg 2005) taught in 

design courses. In fact, a high degree of  ideation capability is essential to the ability to 

develop innovative products (Shah et al. 2003) . Vocational learning (Mascitelli 2000) does not 

only focus on mere rational and operational aspects: exploring emotional and irrational 

aspects are of equal importance for aspiring product designers (Quarante 1994).   

The use of  a visual assessment method seemed, therefore, obvious (Osman and Demirkan 

2007) as a graphic representation allows students to instantly appreciate her or his degree of 

interdisciplinary thinking (Thiebaud 2003). The core skill of an industrial designer (Stal-Le 

Cardinal et al. 2006), (Tavcar et al. 2005) is her/his ability to generate ideas during a product 

design process  that are simultaneously inspired by technological, economic and human 

sciences (Verhaert and Braet 2007), (Verhaert 1999). 

In this paper Product Development students’ capacity to generate ideas is measured by 

Verhaert’s development methodology applied throughout a full development cycle.  

More specifically, we managed to visualise the degree of integrated thinking in the course of 

an practical assignment in Product Development, allowing for an accurate measurement of 

the presence or absence of integrated thinking. The Higher Institute for Product Development, 

Design Sciences, University College of Antwerp uses the ‘T.H.E. (Technologic, Human and 

Economic) -method’ based on the method of Paul Verhaert in form of a visual spectrum that 

allows to measure whether or not an interdisciplinary approach is present during  an 

integrated design process (Jeffries Karl 2007). This visualised measurement tool is called the 

‘T.H.E.-method’. In addition to providing a graphic representation of the full integrated design 

process, it is an effective pedagogical tool to measure a student’s ideation capability. 
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2. MOTIVATION 

A distinction is often made between ‘talented’ and ‘untalented’ designers. Measuring talent, 

however, is very complex as it relates to a variety of abilities (Lubart and Georgssdottir 2004) 

Indeed, students in Product Design need and deserve to know whether or not they possess 

the talents necessary to generate original, unprecedented and usable products with practical 

applicability (de Groot Frans 1993). It also shows whether students are apt enough to stay in 

control during a full product development cycle.  

The mere listing of a series of pre-programmed development phases that need to slavishly  be 

adhered to during a product design process is far from sufficient to stimulate dynamic product 

development (Ottoson 2004).  

A VA method that measures ‘ideation’ in relation to integrated thinking capability is an 

essential educational tool for aspiring concept designers (Lubart and Georgssdottir 2004). 

Which is why the ‘T.H.E.- method’ is being presented here as a visual aid for students in 

Product Development. 

3. PROBLEM STATEMENT 

How can the capacity to find ideas be submitted to measurement methods ? And how can 

such a measurement method be used as a pedagogic instrument ? The amount of integrated 

thinking is indeed partly connected to the degree students have assimilated the Verhaert 

method (Verhaert and Braet 2007 and Verhaert 1999), but generating ideas is also partly 

connected to non-measurable thinking processes that are managed by the personality of each 

individual student (Mitterauer 1998). Consequently, to set up a pedagogic model that can 

measure the presence or absence of idea finding capability requires a double-angle approach: 

idea generating capabilities (or absence thereof) through assimilation of Verhaert’s integrated 

thinking method on one hand, idea generating capabilities, or absence thereof resulting from 

each student‘s individual talent (Lubart and Georgssdottir 2004). 

Therefore, the following three basic questions need to be asked: 

- “To what extent is there a correlation between the method Verhaert and one's personal 

capacity to find ideas ?” 

- “To what extent finding ideas is steered by the complex of technological, human-related and 

economic aspects ?” 

- “Is another than Verhaert’s method used to generate ideas ?”  

In application of the Verhaert’s design methodology, visualisation allows for the setting of a 
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reference frame by which the capacity of integrated thinking can be accurately measured.  

Other methods applied by the students are not taken into account in this paper. 

4. T.H.E.-METHOD, THE VISUALISED VERHAERT’S METHOD 

The method of Verhaert is an intricate method, which primarily stimulates creativity through a 

methodological process that is controllable, transferable and therefore manageable (Verhaert 

2007). Creations are hereby not the fruit of intuition but of a methodological approach, 

whereby visualisation helps to monitor creative design processes, to communicate and to 

manage them. With the ‘T.H.E.-method’ this becomes possible as it consists of 24 sub-

aspects that can each separately be designed as radians and that are equally regrouped 

under the 3 main components: technology, human-related and economy. 

The sub-aspects: Production Method, Physics, Solid Construction, Assembling Environmental 

Impact, Electronic System, Mechanical System and Materials are pooled in the technological 

component (abbr.T.); the sub-aspects  Functionality, User Behaviour, Buying Attitude, Cultural 

Vision, Shape, Characteristic User Concept, Social vision and, Ergonomics are pooled in the 

human-related component (abbr.H.) and the sub-aspects Price, Distribution Concept, Balance 

of the product potential, Competition, Market Definition, Time to market, Market Share and 

Development Cost are pooled in the economic component (abbr. E.). 

The correlation between idea finding and integrated thinking is set out on a scale from 1 to 5, 

with 5 representing the highest possible degree of integration. The Technology, Human-

related and Economy categories constitute the basic components in the ‘T.H.E-method’, each  

component heading a group of 8 related sub-aspects.  

If in the course of a design project equal input from T., H. and E. is observed, such suggests a 

high correlation between idea finding and integrated thinking, as visualised in Fig. 1. 

The visualisation of  ‘T.H.E.-Method’ consists of 3 main axis: the Technology axis at 

respectively 0 degrees of the vertical axis, the Human-related axis at 120 degrees and the 

Economy axis at 240 degrees. each axis features a scale with values ranging from 1 to 5, the 

lowest value being represented by the small circle closest to the circle point. The 24 sub-

aspects, 8 per group, are set out around the outer circle that represents the highest value 

5.The average value of 8 sub-aspects in each group is represented by a square reference 

point at each of the 3 axes. Connecting the 3 square reference points (T., H. and E.) by a 

dotted line generates an equilateral triangle. The triangle’s shape shows the degree of 

integrated thinking: a perfect equilateral triangle shows highly integrated thinking as all 
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components and sub-aspects have been equally integrated in the ideation process in the 

course of a product development. Fig. 1 shows a balanced visual spectrum under the ‘T.H.E. 

method’. Inversely, a shape of the triangle that moves further and further away from the 

perfectly equilateral triangle shows a decline in integrated thinking during the ideation process, 

as shown in Fig. 2. In this example the student’s idea finding was primarily guided by a single 

component, technological aspects, and to a much smaller degree by human-related aspects. 

Economic aspects were also taken into consideration. After combining all other aspects the 

average values for the components T.,H., and E. respectively amounted to value 4 (T.), value 

1.5 (H.) and  value 3.3 (E), not exactly the reflection of an optimally integrated product 

development. Connecting the reference points of every category T., H. and E. by a dotted line 

produces a visual spectrum with a very irregular triangle and a freakish polygon indicating the 

absence of integrated thinking.  

The ‘T.H.E.-method’s use of the triangle is, therefore, believed to provide an accurate tool to 

measure the extent to which integrated thinking was present in the course of the product 

development: a perfect triangle and a balanced polygon show a high degree of integrated 

thinking. The more irregular the triangle and the more freakish the polygon, the less the 

student resorted to integrated thinking during the product development process. 

 

 
 

Figure 1: ‘T.H.E.-method’ visualises a wholly integrated development process 
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Figure 2: ‘T.H.E.-method’ visualises the lack of an integrated development process. 

5. APPROACH 

The validity of the hypothesis that there is a connection between idea finding and Verhaert’s 

method was put to the test during a concrete development assignment of integrated product 
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4

1,5
3,375

5

3

5

2
5

5 

4
31111

2

1

3

2
4 

2
3

2

3

4
4

5
TECHNOLOGY 

TECHNOLOGY Production method 
TECHNOLOGY Physics

TECHNOLOGY Solid Construction 
TECHNOLOGY Assembling

TECHNOLOGY Environmental impact

TECHNOLOGY Electronic system

TECHNOLOGY Mechanical system

TECHNOLOGY Materials

HUMAN RELATED 

HUMAN RELATED Functionality 
HUMAN RELATED User behaviour

HUMAN RELATED Buying attitude
 
HUMAN RELATED Cultural vision

 
HUMAN RELATED Ergonomics

HUMAN RELATED Social vision
HUMAN RELATED Characteristic user concept

HUMAN RELATED Shape 
ECONOMY 

ECONOMY Price

ECONOMY Distribution concept

ECONOMY Balance of the product potential 

ECONOMY Competition

ECONOMY Market definition 
ECONOMY Time to Market

ECONOMY Market share
ECONOMY Development cost



  

 7

The criteria for the final evaluation of each product project were:  

- impact of technological sciences on product development 

- impact of human sciences on product development 

- impact of economic sciences on product development 

 

As for product development driven by technological sciences, mechanical solution, 

construction and power working were retained as criteria. The level and quality of the 

technical realisation too were  included in this component. As for product development driven 

by human sciences, user interaction and interfaces, organisation on the terrain, feasibility of 

seeker-, finder- and detection system were taken into account. As for product development  

driven by economic sciences, method planning and integration as well as presentation and 

representation techniques were included into this component. For the evaluation of the end 

result of each student, the project leaders relied upon the aforementioned criteria and could 

thus attribute a value  to each item. Two months later the students were interviewed about 

their idea finding during the design exercise. 33 students answered the questionnaire as 

mentioned earlier under point 3. They were specifically quizzed on which of the sub-aspects of 

each component (T.,H., or E.) had steered their idea finding. For each item, students gave 

marks on a scale from 1 to 5, with 5 representing the highest degree of interaction between 

intuitive personal idea finding and the methodological steering of idea finding after Verhaert’s 

method. 

6. RESULTS 

Analysis of the collected data highlights the existence of a clear correlation between idea 

finding and Verhaert’s method. 14 out of 33 participants felt there was a strong correlation 

between Verhaert’s method and their personal capacity to find ideas in the course of the 

‘Tennis ball collector’ assignment. As illustrated in figure 3 the x axis shows the number of 

students (from 1 to 33) while the y axis shows the value from 0 to 5 (with value 5 for the 

highest correlation). 
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Figure 3: The degree of correlation between idea finding and Verhaert’s method. 

 

Results of the questionnaire further showed 7 out of 33 students used other methods of idea 

finding in addition to the Verhaert method (Verhaert and Braet 2007). Obtained data also 

helped to determine which of the sub-aspects within each component (T., H, and E.) had most 

strongly influenced idea finding in the course of the 'tennis ball collector project’. Mechanical 

System scored highest (value 4.48) followed by Functionality (value 4.24) and User Behaviour 

(value 3.90), followed by Shape (value 3.48) with Ergonomics ranking fifth (value 3.43) as 

illustrated in figure 4. 
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Figure 4: Most prominent ideation steering sub-aspects according to ‘T.H.E-method’. 
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Figure 5: The average values of ‘T.H.E.-method’ applied to 33 students 
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Figure 6a: TUBAL. 

  

Figure 6b: The values the ‘T.H.E.-method’ attributed to the design process TUBAL. 
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Figure 7a: SWUNG. 

 

 
 
Figure 7b: The values the ‘T.H.E.-method’ attributed to the design process SWUNG. 
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Figure 8a: THE BALL MOWER. 

 

Figure 8b: The values the ‘T.H.E.-method’ attributed to the design process THE BALL MOWER. 

6. 4. PRODUCT CONCEPT: SCARABE 

Student Renée Verschaege found her idea finding also strongly influenced by Verhaert’s 

method, but she too used other methods as well. The idea finding for this subject (Fig.9a) was 

primarily steered by human considerations of functionality but very well balanced with 

economic as well as technological considerations as illustrated in figure 9b. The level of 

integrated thinking is rated value 3.12 for T.,  value 3.37 for H and  value 3.37 for E. 

SCARABE  can be considered as an optimal example of product development. 

3
4

3
3

2
2

5

4

4
4

2
1

4

223 

3 
2

3 2
2

2 2

4

2,752,5

3,25

TECHNOLOGY 
TECHNOLOGY Production method

TECHNOLOGY Physics

TECHNOLOGY Solid Construction 
TECHNOLOGY Assembling 

TECHNOLOGY Environmental impact 

TECHNOLOGY Electronic system 

TECHNOLOGY Mechanical system 

TECHNOLOGY Materials 

HUMAN RELATED 

HUMAN RELATED Functionality 
HUMAN RELATED User behaviour

HUMAN RELATED Buying attitude
HUMAN RELATED Cultural visionHUMAN RELATED Ergonomics

HUMAN RELATED Social vision

HUMAN RELATED Characteristic user concept 
HUMAN RELATED Shape 

ECONOMY 

ECONOMY Price

ECONOMY Distribution concept 

ECONOMY Balance of the product potential

ECONOMY Competition

ECONOMY Market definition 
ECONOMY Time to Market 

ECONOMY Market share
ECONOMY Development cost



  

 13

  

Figure 9a: SCARABE. 

 

Figure 9b: The values of ‘T.H.E.-method’ attributed to the design process SCARABE. 
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despite them having relied on the ‘T.H.E.-method’  did not notably progress, as the use of the 

visualised Verhaert method in itself does not guarantee their ability to create innovative 

product designs. 

Tertio: students in the mid-range, who used the ‘T.H.E.-method’ posted good results for 

integrated product development, as this method hands them a reference platform from where 

they can generate and try out new ideas.  

One can therefore state that students with an average idea finding capacity and who embrace 

the ‘T.H.E.-method’, are more likely to create a successful product proposal than those who 

do not. Verhaert’s theoretical methodological approach was effectively applied all along the 

practical coaching process, which did not deter some students from drawing inspiration from 

other methods that could lead to very original designs.    

One might argue against the equal importance allotted to the T., H. and E. components in the 

proposed method and in favour of a more proportionate balance between T., H. and E., as, 

indeed, design project specifications vary greatly between for example investment goods, 

consumption goods, user goods or services. Yet, idea finding is inherently interdisciplinary, 

hence not subjective to a weighing factor. As a matter of fact, steering from whatever sub-

aspect can generate ideas. The sub-aspect ‘Cultural Vision’ could fairly well steer ideation for 

a more technologically oriented design assignment, as originality, distinctiveness and use 

would be approached from an angle very different from the ones usually referred to in daily life. 

Aforementioned visualisations, using the ‘T.H.E.-method’ demonstrate ideation needs not per 

se to be linked to the specificity of a particular product proposal.   

While integrated thinking processes that steer ideation through all aspects of the ’T.H.E.-

method’ may have run smoothly, in the end, it is for the student to take up the challenge to try 

and generate an innovative product. With the ‘T.H.E.-method’, odds are high that an integral, 

original and distinct product idea can be generated. An optimal application of the ‘T.H.E.-

method’ during the creation process shows in an equilateral triangle for the main components 

and an equilateral polygon for the 24 sub-aspects of the Verhaert method. Depending on the 

degree of distortion of the equilateral triangle (components) and the equilateral polygon (sub-

aspects) the presence of integrated thinking or the absence thereof can be swiftly diagnosed. 

As such the ‘T.H.E.-method’ constitutes an ideal pedagogical tool for practical use in the 

course of Product Development students’ education.  
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8. CONCLUSION 

 

We have described how, in line with the Verhaert method, the ‘T.H.E.-method’ visualises 

ideation processes. In doing so, ideation capacity has been brought in correlation with the 

degree of integrated thinking. During the ‘Tennis Ball Collector’ design project, 33 students 

participated in a questionnaire about the idea generating process. Among average students 

using the ‘T.H.E.-method’ the gain in ideation capacity was most notable. 

Four case studies demonstrated that a single design method, respectful of students personal 

style, can generate very different end results. Thus, the ‘T.H.E.-method’ claims to be a 

yardstick by which to measure ideation-integrated thinking interaction during design processes, 

key to optimised integral product development.   

As to how pedagogical processes can be optimised to yield better final results for integral 

product development projects, how to use the ‘T.H.E.-method’ to draft design specifications, 

and as for the method’s potential to develop into an end evaluation tool, those issues may be 

the focus of future research.  
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