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ABSTRACT

Objective: The purpose of this study was to classify and characterize existing idea generation techniques and further
identify new research directions from a human factors engineering perspective. Background: Idea generation
techniques are used for innovative design of systems and products across various domains. It is generally known that
creating unique and useful ideas is a very difficult and mentally demanding task. This justifies future research efforts
for understanding and enhancing human idea generation. Method: This study examined some of the major idea
generation techniques currently utilized and provided an understanding of their characteristics. Also, it surveyed
methods for quantifying human ideation performance, which are essential for evaluating, comparing and enhancing
idea generation techniques. In addition, this study also attempted to account for how different idea generation
techniques assist the human mind through the help of existing human information processing and creativity models.

Finally, some new research directions are suggested.
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1. Introduction
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2. Literature Review

2.1 Idea generation techniques
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Figure 1. Classification of ideation methods (Shah et al.,
2000)

2.2 Cognitive models of creativity
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2.3 Performance of idea generation techniques
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Table 1. Literature review on dimensions of creativity performance measure

Dimension

Study

Novelty

(Connolly et al.,1990), (Eisenberger and Rhoades, 2001), (Kramer and Kuo,1997), (Shalley, 1991, Shalley, 1995),
(Barki and Pinsonneault, 2001), (Diehl and Stroebe,1991), (Mumford, 2001), (Gallupe et al.,1992), (Hender et al., 2002),
(MacCrimmon and Wagner, 1994), (Potter and Balthazard, 2004), (Sosik et al., 1997), (Cady and Valentine,1999), (Miura
and Hida,2004), (Diehl and Stroebe, 1987), (Eisenberger and Selbst, 1994; Eisenberger and Armeli, 1997; Eisenberger, et
al.,1998), (Faure, 2004), (Garfield et al., 2001). (Massetti, 1996), (Runco and Charles, 1993), (Satzinger et al. 1999),
(Chirumbolo et al.,2005), (Connolly, et al.,1993), (Durand and VanHuss, 1992), (Kelly and Karau,1993), (Redmond et
al.,1993), (Sosik et al., 1998), (Shah et al., 2003), (Malaga, 1999), (Tacher, 2001)

Workability

al., 1996), (Malaga, 1999)

(Connolly et al.,1990), (Kramer and Kuo,1997), (Valacich, Wheeler, Mennecke and Wachter, 1995), (Barki and
Pinsonneault, 2001), (Diehl and Stroebe,1991), (Mumford, 2001), (Gallupe et al.,1992), (MacCrimmon and Wagner,
1994), (Straus and McGrath, 1994), (Potter and Balthazard, 2004), (Cady and Valentine,1999), (Bouchard, 1972b),
(Cooper et al., 1998), (Diehl and Stroebe, 1987), (Faure, 2004), (Taylor et al., 1958), (Kelly and Karau,1993), (McLeod et

Relevance

2001)

(Eisenberger and Rhoades, 2001), (Kramer and Kuo,1997), (Shalley, 1991, Shalley, 1995), (Valacich, Wheeler,
Mennecke and Wachter, 1995), (Barki and Pinsonneault, 2001), (Mumford, 2001), (MacCrimmon and Wagner, 1994),
(Straus and McGrath, 1994), (Potter and Balthazard, 2004), ), (Sosik et al., 1997), (Cady and Valentine,1999), (Miura and
Hida,2004), (Aiken and Vanjani, 1997, Aiken et al.,1996), (Bouchard, 1972b), (Daily et al., 1996), (Dennis, et al,.1990;
Dennis and Valacich, 1994; Valacich, Dennis, and Connolly,1994; Valacich, George, Nunamaker, and Vogel, 1994),
(Faure, 2004), (Fern, 1982), (Massetti, 1996), (Murthy and Kerr, 2003), (Parent et al. 2000), (Runco and Charles, 1993),
(Schweiger et al., 1986), (Taylor et al., 1958), (Tung and Heminger, 1993), (Valacich et al., 1992), (Durand and VanHuss,
1992), (Easton et al., 2003), (McLeod et al., 1996), (Redmond et al., 1993), (Shah et al., 2003), (Malaga, 1999), (Tacher,

Specificity
(Durand and VanHuss, 1992)

(MacCrimmon and Wagner, 1994), (Cady and Valentine,1999), (Shirani and Tafti, 1999), (Taylor et al., 1958),
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Table 2. Definition of dimension and sub-dimension

Dimension Sub-dimension
Originality
Novelty
Paradigm relatedness
Acceptability
‘Workability
Implementability
Applicability
Relevance
Effectiveness
Implicational explicitness
Specificity Completeness
Clarity

2.4 Metrics for evaluating idea generation
performance
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M;: the overall score for the i measure of an idea;

m & n: the total number of functions and stages;

fj: the weight assigned for function j;

Py the weight assigned to stage k;

Si: the score given for measure i at function j and stage k
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Figure 2. One of the flaws of Variety scoring from Nelson
(2009)
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3. Discussion

3.1 Development new evaluation methods & metrics
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3.2 Human Information Process Model
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