








 

 

the structure, there are three types of reformulations, where new variables are introduced: 

reformulation of structure (S→S), reformulation of expected behaviour (S→Be), and 

reformulation of function (S →F). The advantage of the FBS coding scheme is that it clearly 

shows the relationships between the eight design processes and the six design issues. 

Therefore, the FBS coding scheme has been used for this study. 

   The preliminary study recruited four teams: two for cross-disciplinary teams (Figure 2) and 

two for the same design discipline teams (Figure 3). The three design briefs are used 

randomly. They were (1) Reducing food waste at home, (2) Promoting social interactions for 

the elderly people, and (3) Upcycling household items as repurposed new functions. Each 

team had one hour to complete their brainstorming sessions. Four participants with at least 

three design studio projects and good English communication skills. 

 

 

Figure 2: Team 1(left) comes from communication designer and product designer, and Team 2 (right) 

comes from interaction designer and product designer. 

 

 

Figure 3: Team 3 (left) and Team 4 (right) are both from product designers. 

PRELIMINARY RESULTS AND ANALYSIS 

All teams completed and satisfied the brainstorming design tasks, and their design activities 

were videoed, covering between 193 and 385 FBS design issues. Due to the varied quantities 
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of each team’s segmentations in brainstorming, the occurrences of design issues were 

normalised as percentages of the total issues, as described in the following section. To 

increase the reliability of protocol segmentation and coding process, the Delphi method was 

applied for the study. 

Figure 4 indicated that the four teams shared a similar FBS distribution of design is-sues. 

The majority of cognitive effort was expended in reasoning about the structure (S), the 

behaviour derived from the structure (Bs) (>20%) and expected behaviour (Be) (>17%). 

Both design issues of requirement (R) and documentation (D) had the lowest cognitive focus 

(<7.2%). In terms of requirements (R) and function (F), there are significant differences 

between cross-disciplinary teams and the same design discipline teams. After reviewing the 

design videos, cross-disciplinary teams were willing to spend more energy discussing the 

new variables in the briefing. Whereas the same design discipline teams were more likely to 

accept brief requirements and spend more energy on solving these problems. 

 

 

Figure 4: Four teams’ FBS distributions of design issues during brainstorming. 

CONCLUSIONS AND FURTHER RESEARCH 

The aim was to better understand the similarities and differences in design behaviours 
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between cross-disciplinary design teams and the same discipline design teams, and how 

cross-disciplinary designers may impact on team design processes. It turns out that cross-

disciplinary teams are more likely to solve ill-defined design problems. In order to have more 

evidence to support this argument, more cross-disciplinary design teams need to be studied 

and their design results can also be evaluated. These research results can improve design 

cross-disciplinary education and different industry collaborations. 
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