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Abstract: Positive creativity training is crucial for 21st century learning, yet the influence of affective
traits and goals with different intentions on positive creativity is unclear. We held a creativity training
workshop for fifty-four undergraduates to determine its influence. We first assessed participants’
affective traits (risk-taking, curiosity, imagination, and complexity) using the Test of Divergent Feeling
from the Creativity Assessment Packet. Then, we provided participants with twenty-seven products
as inspiration sources for designing novel staplers. Each participant was asked to define a certain
design goal, for which they chose one of the inspiration sources to generate ideas. We assessed
the novelty of ideas and classified them according to the goals with different intentions. Results
showed a bridging role of the goals between affective traits and creativity. This role was reflected in
positive correlations between (1) curiosity and novelty with effort-saving goals; (2) complexity and
novelty with orderliness goals. In addition, we found participants with high risk-taking tended to
set versatility goals; the orderliness goal led to the highest novelty of ideas. Our findings suggested
that teachers should pay attention to students” affective traits and guide them to set goals in positive
creativity education.

Keywords: creativity; affective trait; goal setting; novelty; teaching

1. Introduction

The training of positive creativity is essential for 21st century learning. Outcomes of
creativity are not always positive [1,2]. For example, the atomic bomb is a creative product
but has brought disaster to humankind. Positive creativity refers to the creativity that can
lead to valuable, positive, and virtuous outcomes for humans [3,4]. Since creativity can
be improved through training [5-7], positive creativity can be learned to create positive
solutions and minimize negative manifestations [1]. Therefore, the training of positive
creativity needs to be integrated into learning.

Specific factors related to positive creativity need further exploration. Affective traits
and goals are two significant factors influencing positive creativity. Previous studies have
found that affective traits and goals can directly or indirectly influence positive creativ-
ity [8-10]. However, different affective traits have dissimilar characteristics, which may
lead to different impacts on positive creativity. Moreover, the goals with different intentions
are rarely discussed. Goal intentions are important because they have an influence on goal
setting and creativity.

The current study aims to explore the influence of affective traits and goals on positive
creativity. The rest of this section introduces positive creativity, affective traits, goal setting
and intentions, and analogical reasoning for creativity training. Section 2 introduces the
research method; Section 3 presents the results; Section 4 discusses relationships between
affective traits, goals, and positive creativity; Section 5 concludes this study.
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1.1. Positive Creativity Training

Creativity workshops are an appropriate way for positive creativity training because
the participants’ brains can be well stimulated [11]. Creativity workshops usually require
participants to solve a problem in such workshops, where participants need to get inspira-
tion from stimuli and generate ideas through specific approaches. Especially at the idea
generation stage, the participants often associate the problem with other different but
related things to generate ideas. For either novices or experts, the creativity workshop is a
practical method to encourage blue-sky thinking for producing new ideas.

Novelty is the primary indicator of creativity. It refers to uniqueness or rarity in
ideas [1,12]. An idea is not novel if most people can easily generate it. Creativity requires
achieving a certain goal by applying novel ideas or means [3,13,14]. Therefore, novelty is
commonly used to evaluate the creativity of ideas [15-17]. Novelty is more suitable for
creativity workshops than other creativity indicators (such as feasibility and usefulness)
because creativity workshops focus on creativity stimulating within a limited time. Students
are usually encouraged to produce novel ideas rather than feasible or useful ones.

However, not every individual can improve their creativity by training. Some hardly
develop novel ideas in creativity training. The factors that affect the novelty might explain
the phenomenon. Among them, the current study focuses on two significant factors:
affective traits and goals.

1.2. Affective Traits

Affective traits are a significant factor related to positive creativity. Affective traits
involve individual motivation, personality, and attitude that affect the development of
creativity [9]. Motivation provides powerful energy that drives people to create novel
things [1,18-20]. Personality and attitude are closely related to personal creative per-
formance [21-23]. Many researchers argue that affective traits are indispensable to cre-
ativity [24-26]. Agreeing with the aforementioned studies, more researchers claim that
affective traits have impacts on creativity in working [27,28], teamwork [29], and design
processes [30].

Nevertheless, the relationships between affective traits and creativity are arguable.
Some studies assert that affective traits rarely reflect an individual’s current creative abilities,
though they are indicators of the individual’s future creativity [31,32]. James, Clark and
Cropanzano [13] declare that positive affectivity tends towards positive creativity. Unlike
these views, another relevant study by Amabile, Barsade, Mueller and Staw [27] points out
that affect is, directly and indirectly, related to creativity. In their view, affect is concomitant
of the creative process and positive affect facilitates cognitive variations related to creativity.
However, they rarely discuss different aspects of affective traits, which may have dissimilar
influences on positive creativity.

Four aspects of affective traits related to creativity are identified by Williams [33], in-
cluding risk-taking, curiosity, imagination, and complexity. First, the risk-taking refers to a
spirit to explore, practice, and experiment in an unknown situation; it is a significant predic-
tor of creativity [9,34]. Second, curiosity represents a willingness to investigate mysterious
things or an eagerness to pursue doubtful questions; it is a positive motivation for seeking
novelty [35,36] and has importance because motivation impacts creative activities [1,37,38].
Third, imagination is defined as the quality of visualizing and establishing mental images
beyond reality with unlimited possibilities. It is a core part of creativity [39,40]. Finally,
complexity refers to the characteristics of sorting out clues and developing solutions for
complex or chaotic problems. To the best of our knowledge, no previous research has
considered the effects of different affective traits on positive creativity. The current study
focuses on these four aspects of affective traits.

1.3. Goal Setting and Intentions

Goal setting is another significant factor related to positive creativity. Goals in positive
creativity involve problem-solving, product improvement, and process optimization [13].
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They can guide an individual’s attention and efforts to essential aspects of a task, meaning
goals help focus attention on creative aspects [10,41-43]. In particular, the goal can stimulate
creative thinking by guiding attention to novelty [8,44]. An individual focuses more time
on creative thinking when a certain goal is given, whereas he or she loses focus on thinking
without such a goal [8,44].

There are various types of goals. An important question is what kind of goal is better
to produce creative ideas? Shalley [44] found that the subjects with the goal of do-your-best
produced more creative ideas than those with no creativity goals. However, the definition
of the do-your-best goal is too general to compare the advantages of different types of goals
on creativity and thus needs further classification.

Goals can be classified according to intentions. Goal intentions represent individual
wishes or desires related to the problem someone wants to solve [45]. For example, a goal
is set as “design a small camera to put it in the pocket”. Its underlying intention could
be “easy carrying”. An individual usually sets his or her most desired goals, which are
strongly related to individual intentions [1,45]. We will classify the goals according to
their intentions and use them to analyze the workshop outcomes described in Section 3.
Furthermore, considering that goal intentions are closely related to individual affective
traits [46], we argue that affective traits may influence goal setting through intentions.

1.4. Analogical Reasoning for Learning Creativity

Creativity can be learned by means of analogical reasoning. Analogical reasoning is
an excellent approach to creative thinking [47,48]. It transfers known knowledge (source)
to unknown things (target) for problem-solving. Analogical reasoning helps us understand
the unknown phenomena creatively [49], such as using the solar system to describe the
unknown atomic system [50]. It also helps produce creative solutions [51-54]. A famous
example is Velcro, which was invented by studying the structure of burdock seeds. The cre-
ative characteristics of analogical reasoning associate it with creativity. Many studies have
found benefits of analogical reasoning training for enhancing students’ creativity [55-57],
improving thinking ability [58], and developing innovative solutions [59-62]. Therefore,
the current study emphasizes analogical reasoning for creativity training.

1.5. Research Hypotheses

The current study aims to explore the impacts of affective traits and goals on positive
creativity. Considering that individual affective traits may determine the goal setting, we
propose the first hypothesis (H1):

Hypothesis 1 (H1): Affective traits have an effect on goal setting.

Because the goals can stimulate creative thinking by guiding attention to novelty [8,44],
we propose the second hypothesis (H2):

Hypothesis 2 (H2): Goals with different intentions have an effect on novelty.

That the affective traits are closely related to creativity suggests the third hypothe-
sis (H3):

Hypothesis 2 (H3): Affective traits have an effect on novelty.

2. Methods
2.1. Participants

Participants were 54 undergraduates, including 38 males and 16 females (aging from
18 to 21, M = 18.93, SD = 0.47). All participants were from National Taipei University of
Technology and were recruited to participate in a workshop of redesigning a stapler.
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2.2. Target, Stimuli and Worksheet

The target was to redesign the typical stapler shown in Figure 1a. The stapler was
a popular commodity that the participants had used. The goal was to produce creative
ideas to solve problems when using the stapler. Twenty-seven industrial products were
selected as analogical sources for inspiration (see redrawn pictures in Figure 2). We carefully
selected and downloaded the images of these sources from Amazon.com and Google.com.
The selection criterion was the typicality of staplers (i.e., the generic quality of the most
representative of staplers available in our everyday living). Each image contained a main
view and a usage scenario of the stimulus. Figure 1b showed a redrawn example: the main
view of the spring clamp and the usage scenario where spring clamps were clamping two
wood boards. The worksheet was a paper in A4 size. Each participant needed to sketch
and write down the description of their idea on the worksheet.

Figure 1. The redrawn pictures of target and an example of stimuli: (a) stapler; (b) spring clamp.
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light switch power strip plug adapter  bucket tool fruit picker pulley snatch block bike hoist  bike wall mount
organizer

Figure 2. The redrawn pictures of stimuli.

2.3. Affective Creativity Assessment

We used the Test of Divergent Feeling (TDF) for affective creativity assessment, which
was one of the tests in the Creativity Assessment Packet (CAP) created by Williams [33].
For convenience, we chose the Taiwanese edition of CAP by Lin and Wang [63]. The TDF
measures affective traits, including risk-taking, curiosity, imagination, and complexity. The
test-retest reliability with an interval of 10 months was in the 0.60s, and the validity was
0.76. The TDF contained 50 self-assessment questions, including 12 risk-taking, 13 curiosity,
13 imagination, and 12 complexity questions. Forty of them were positively worded
questions (e.g., “I like something different”) and ten of them were negatively worded
questions (e.g., “I do not like too many rules”). Participants needed to answer “completely
agree”, “partially agree”, or “completely disagree” for each question. The points were 3, 2,
and 1 for positively worded questions; 1, 2, and 3 for negatively worded questions. There
was no time limit for TDF, but participants were asked to finish the test as soon as possible.

2.4. Idea Novelty Assessment

We used the novelty assessment method proposed by Fu, Chan, Cagan, Kotovsky,
Schunn and Wood [15] to evaluate ideas. This method assumed that novel ideas were rare
and conceived by fewer people. Each idea provided one or more solutions to the problem.
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Solutions were coded as a sub-function defined by Hirtz, et al. [64]. The sub-function
contained three components: (1) what, the type of sub-function (e.g., energy or a part of the
human body such as the foot); (2) how, the component implementing the sub-function (e.g.,
pedal); and (3) compound, the compound component of what and how (e.g., the foot stomps
on the pedal). The novelty (1) of each idea was given by:

x Y S (1)

where w; represented the weight for the jth component (i.e., what, how, or compound). The
recommended weights for what, how, or compound were 0.5, 0.3, and 0.2, respectively [15].
R represented the rarity score of the jth component of ith sub-function. The overall rarity
score of ith sub-function was given by the weighted average value of jth component in
ith sub-function. The novelty score of each idea was given by unweighted average rarity
scores of all sub-functions. R for each idea’s solution was given by:

T-C
R=—7" @)

where T represented the total number of solutions for a given sub-function component,
and C was the number of solutions of the same type as the current solution.

For example, an idea of a hammer-like stapler was intended to reduce effort for users
(please see Table Al in Appendix A). It got inspiration from the hammer and added a grip
on the stapler for better grasping. This idea only provided one solution for the sub-function,
“import human action or energy”. The corresponding what, how, and compound were
“hand”, “grip”, and “the hand grasping the grip on the stapler to staple papers”. There were
19 solutions in total (T = 19) for “import human action or energy”. The number of solutions
with the same what, how, or compound from all ideas were 19, 10, and 10, respectively (i.e.,
Cwhat = 19, Chow = 10, and Ceompound = 10). According to equation (2), rarity scores of what,
how, or compound were 0.00, 0.47, and 0.47, respectively. According to equation (1) and
recommended weights (0.5, 0.3, and 0.2 for what, how, or compound, respectively) [15], the
novelty score of this idea was 0.24.

2.5. Procedure

We held a workshop of redesigning staplers for the participants. Before kicking off
the workshop, we assessed participants” affective traits using Test of Divergent Feeling
(see details in Section 2.3). In the workshop, we introduced several innovative cases of
analogical reasoning (for example, Velcro), and provided each participant with the target,
twenty-seven stimuli, and one worksheet (see details in Section 2.2). We first asked the
participants to recall problems they had met when using the stapler. Then, we asked
each participant to get inspiration from one stimulus. Next, we asked each participant
to produce one idea for solving one problem. Participants were required to write down
the selected stimulus, goals (e.g., “I wanted the stapler to need less effort for using”), and
describe the idea in sketch and text. Participants were encouraged to think freely and focus
on novelty. Participants were required to produce their ideas within an hour. After the
workshop, we assessed the novelty of all ideas (see details in Section 2.4). These ideas were
classified according to their goal intentions descriptions (see results in Section 3.1).

3. Results
3.1. Goals Identification and Classification

We identified five goals with different intentions, including effort-saving, versa-
tility, orderliness, easy storage, and accuracy (see the list in Table 1; see examples of
Table Al in Appendix A). A total of 92.6% of these goals were effort-saving (N = 16), ver-
satility (N = 18), and orderliness (N = 16); 7.4% of them were easy storage (N = 2) and
accuracy (N = 2).
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Table 1. Goals and intentions.
Goals Intentions N
Saving effort or using the tool more easily effort-saving 16
Meeting various needs in different situations, such as stapling -
: versatility 18
large papers, hard papers, posters, or other non-paper materials
Keep things in order and remain stable to avoid confusion orderliness 16
Making the stapler or staples be easier to store or carry easy storage 2
Making it possible to measure and position accurately accuracy 2

3.2. Affective Traits and Idea Assessment

Affective traits scores are shown in Table 2. The mean score of imagination was
the highest (M = 30.76, SD = 3.70), followed by risk-taking (M = 29.74, SD = 2.96) and
complexity (M =27.46, SD =4.09), and the mean score of curiosity was the lowest (M = 22.87,
SD =2.13). The idea novelty scores are shown in Table 3, ranging from 0.17 to 1.00 in total
(Mean = 0.45, SD = 0.23). The mean novelty score of orderliness was the highest (M = 0.59,
SD =0.19), followed by easy storage (M = 0.49, SD = 0.02), versatility (M = 0.41, SD = 0.26)
and effort-saving (M = 0.36, SD = 0.21), and the mean novelty score of accuracy was the
lowest (M =0.33, SD = 0.24).

Table 2. Affective traits scores.

Affective

Traits Scores
N Mean Mdn SD Min Max
risk-taking 54 29.74 30.00 2.96 23.00 36.00
curiosity 54 22.87 23.00 2.13 19.00 27.00
imagination 54 30.76 30.00 3.70 23.00 38.00
complexity 54 27.46 27.50 4.09 19.00 35.00
Table 3. Novelty scores of ideas.

Goals Novelty
Intentions N Mean Mdn SD Min Max
effort-saving 16 0.43 0.42 0.24 0.17 0.89
versatility 18 0.35 0.24 0.24 0.17 0.93
orderliness 16 0.58 0.59 0.21 0.24 1.00
easy storage 2 0.50 0.50 0.00 0.50 0.50
accuracy 2 0.46 0.46 0.06 0.42 0.50
total 54 0.45 0.46 0.23 0.17 1.00

3.3. Hypotheses Testing

Because the number of ideas for easy storage and accuracy was too small to take into
account, we ignored them and simply focused on the goals of effort-saving, versatility, and
orderliness. Before testing hypotheses H2 and H3, we applied a multiple linear regression.
The result showed that there was no interactive effect on novelty between affective traits
and goal setting, F(17, 32) = 1.32, p = 0.241, R? = 0.41, R?, gjusted = 0.10.

3.3.1. Affective Traits and Goals

Hypothesis H1 predicted that affective traits had an effect on goal setting. We first
applied a one-way MANOVA test. Results showed no statistically significant difference
among the four affective traits based on the three goals (effort-saving, versatility, and
orderliness goals), F(8, 88) = 1.09, p = 0.376, Wilk’s A = 0.83. Then, we employed the one-
way ANOVA test for the four affective traits, respectively. The Shapiro-Wilk test indicated
that affective traits scores were approximately normally distributed (p-value ranged from
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0.040 to 0.825). Levene’s test reported that variances were homogenous (p-value ranged
from 0.054 to 0.845). Figure 3 shows that there was a significant difference in risk-taking
among the three goals, Fris taking(2, 47) = 3.74, p = 0.031, n? = 0.14. However, we found
no significant difference in curiosity, imagination, or complexity among the three goals,
Feuriosity(2, 47) = 1.86, p = 0.166, n* = 0.07; Fimagination(2, 47) = 1.24, p = 0.298, n* = 0.05;
Feomplexity (2, 47) = 0.80, p = 0.456, n? = 0.03. Post-hoc using the Tukey test showed that the
mean risk-taking score of participants setting the versatility goal (M = 30.89) was higher
than that of the effort-saving goal (M = 29.56); however, the difference was not significant
(p = 0.312). The mean risk-taking score of participants setting the versatility goal was higher
than that of the orderliness goal (M = 28.44) and the difference was significant (p = 0.024).
There was no significant difference in the mean risk-taking score between effort-saving and
orderliness goal (p = 0.450). The results showed participants with risk-taking tended to set
the versatility goal. It indicated that only risk-taking impacted goal setting, which partially
supported the hypothesis H1.

34 4
32 |
» 30 1
S 28 ] Oeffort-saving goal
% 26 ] DO versatility goal
€ 94 ] morderliness goal
20 1

risk-taking curiosity imagination complexity
Figure 3. Error bars (95% CI) of affective traits scores.

3.3.2. Goal Setting and Novelty

Hypothesis H2 predicted that goals with different intentions had an effect on novelty.
The Shapiro-Wilk test showed that novelty scores were not normally distributed for the effort-
saving goal and versatility goal (Weffortsaving [16] = 0.82, p = 0.004; Wyersatitity [18]1 = 0.77,
p < 0.001); novelty scores were normally distributed for orderliness goal (W yyderliness [16] = 0.96,
p = 0.728). Levene’s test reported that variances were homogenous (p = 0.780). We applied
the Kruskal-Wallis test for the three goals. Figure 4 showed results that goals with different
intentions had a significant effect on the novelty, H(2) = 9.82, p = 0.007. Post-hoc test
using the Dunn—-Bonferroni showed that the ideas” novelty score of the orderliness goal
(Mdn = 0.59) was higher than that of the effort-saving goal (Mdn = 0.42), though it was not
significant (p = 0.154). The ideas’ novelty score of the orderliness goal was significantly
(p = 0.006) higher than that of the versatility goal (Mdn = 0.24). The ideas’ novelty score
of the effort-saving goal (Mdn = 0.42) was insignificantly (p = 0.812) higher than that of
the versatility goal (Mdn = 0.24). The results showed that the orderliness goal tended to
have the highest novelty ideas, followed by the effort-saving goal and the versatility goal.
To sum up, the above results showed that goals with different intentions had a significant
effect on the novelty, which partially supported hypothesis H2.

1.2
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Figure 4. Box plot of mean novelty scores of effort-saving, versatility, and orderliness goals.
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3.3.3. Affective Traits and Novelty

Hypothesis H3 predicted that affective traits had an impact on the novelty. We first
analyzed the relationship between the affective traits and the novelty in total. The Shapiro—
Wilk test indicated that the novelty scores were not normally distributed, W(54) = 0.90,
p <0.001). We also used the Spearman’s rho correlation coefficient. The results showed
that risk-taking, curiosity, imagination, and complexity were not significantly related to the
novelty (p-value ranged from 0.189 to 0.895). The results did not support hypothesis H3.

We then analyzed the relationship between the affective traits and the novelty for
effort-saving goal, versatility goal, and orderliness goal, respectively. As mentioned in
sub-Section 3.3.2, the Shapiro-Wilk test indicated that the novelty scores were not normally
distributed for the effort-saving goal and versatility goal but normally distributed for
orderliness goal. We used the Spearman’s rho correlation coefficient between the affective
traits and the novelty for the three goals, respectively. For the effort-saving goal, there was
a positive correlation between curiosity and novelty (r = 0.56, p = 0.023); but the risk-taking,
imagination, and complexity were not significantly related to novelty (p-value ranged
from 0.184 to 0.585). For the versatility goal, the risk-taking, curiosity, imagination, and
complexity were not significantly related to novelty (p-value ranged from 0.810 to 0.936).
For the orderliness goal, there was a positive correlation between complexity and novelty
(r=0.51, p = 0.042), yet the risk-taking, curiosity, and imagination were not significantly
related to the novelty (p-value ranged from 0.575 to 0.670). The results showed positive
correlations between curiosity and novelty with the effort-saving goal, as well as between
the complexity and novelty with the orderliness goal. The results partially supported the
hypothesis H3.

4. Discussion

This study aimed to explore the impact of goals and affective traits on positive cre-
ativity. We held a creativity workshop for fifty-four participants to redesign the given
stapler. Before the training, we measured participants’ four affective traits, including the
risk-taking, curiosity, imagination, and complexity. We provided them with twenty-seven
analogical sources as inspirations and encouraged divergent thinking. Each participant
was required to produce one idea for making the stapler better. We classified their goals
into five types (i.e., effort-saving, versatility, orderliness, easy storage, and accuracy). The
novelty of ideas was rated using a systematic method. Results showed three main findings:

(1) Participants with high risk-taking scores tended to set the versatility goal;

(2) Participants who set the orderliness goal tended to have the highest novelty ideas;

(38) Positive correlations existed between the curiosity and novelty with the effort-saving
goals, as well as between the complexity and novelty with the orderliness goals.

The first finding showed that risk-taking dominated the goal setting. This finding
partially supported hypothesis H1 that affective traits had an effect on goal setting. That
is to say, our research did not completely agree with such studies as James, Clark and
Cropanzano [13] and James and Taylor [1]. Risk-taking refers to facing new challenges
and dealing with various problems, especially in unknown situations [33,65]. In contrast,
the versatility goal led to the pursuit of new ideas that meet various needs in different
situations (e.g., the need to staple large-size paper, hard paper, posters, or other non-paper
materials). We argued that the essence of the versatility goal was intrinsically related to
risk-taking. The participants with high risk-taking were more inclined to face challenges,
thereby setting the versatility goal to meet requirements in various situations.

The second finding showed the advantage of orderliness goals on creativity. This
finding supported the hypothesis H2 that the goals with different intentions determined
the novelty. The orderliness goals intended to staple papers stably and orderly to avoid
chaos. In other words, the participants intended to make an order from the chaos. It
was consistent with the view that disorder can promote unconventional thinking and
creativity [66]. Besides, the affective traits scores of the participants who set the orderliness



Educ. Sci. 2022, 12, 144

9of 14

goals were not significantly higher than others. This indicated that the orderliness goals
were applicable for most of the participants.

Interestingly, we observed that the goals played a role in bridging affective traits
and positive creativity, respectively, as shown in the third finding. This finding partly
supported the hypothesis H3 that affective traits determined novelty. This finding was
contrary to the literature reporting that affective traits generally do not reflect current
creative abilities [31,32]. Nevertheless, it supported the literature claiming that direct
relationships exist between affective traits and creativity [27]. The relationship between the
goals and motivation can explain this finding. Goals can activate and guide motivation [13],
while motivation provides the energy for innovation [1]. Curiosity is a kind of positive
motivation associated with exploration and seeking novelty [35,37,38,67]. In our workshop,
the participants’ effort-saving goals activated their curiosity. The higher curiosity, in turn,
drove the participants to produce more creative ideas for saving efforts. In addition, the
complexity positively correlated with the novelty for the orderliness goals. Complexity
refers to the quality of sorting out clues and developing solutions for complex or chaotic
problems [33]. We argued that the complexity was essentially related to the orderliness goal
for putting complicated things in order. Therefore, the participants with high complexity
produced better ideas for orderliness goals.

We summarized three kinds of relationships between affective traits, goals, and creativ-
ity (Figure 5), including (1) specific affective traits tending to set specific goals; (2) specific
goals leading to the highest novelty of ideas; (3) positive correlations between affective
traits and creativity with specific goals. In particular, Figure 5 showed that goals associated
affective traits with positive creativity.

Goals with different intentions

/ » versatility goal \

Affective traits Positive Creativity

risk-taking -

e W= T = S
comploty {———|--{ - ordstingas gog 11— novey
imagination easy storage \'\'\-\_\ L _‘,/"’

<«——» = specific affective trait tending to set specific goal

- - = specific goal leading to the highest novelty of ideas

- e = positive correlations between affective traits and creativity with specific goals

Figure 5. Relationships between affective traits, goals, and creativity.

’

We suggest that future teaching for positive creativity should focus on students
affective traits and guide them to set goals. We summarize the following guidelines for
teaching positive creativity:

(1) The teacher should help the student identify the real needs and ignore the unimportant
desires or wants, and help them set a concise goal to meet the real needs. In our
workshop, for example, effort-saving, versatility, and orderliness were identified as
major needs, while easy storage and accuracy were thought unimportant.

(2) Considering students’ differences in affective traits, the teacher should encourage
them to set effective goals to ensure the novelty of ideas generated. The workshop
revealed that some relationships between affective traits and goals could better result
in creative ideas. For example, the relationships such as high risk-taking with a
versatility goal, the high curiosity with an effort-saving goal, and the high complexity
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or moderate affective traits in general with an orderliness goal, tended towards
high novelty.

Several limitations in the current study remained. First, we only focused on novelty
in creativity, for novelty is the most representative indicator of creativity [12]. Future
work should consider other aspects of creativity. Second, although the imagination also
has importance in creativity [39], we did not find any well-defined relationships between
the imagination and the goal setting or creativity. Our straightforward training using
structured worksheets might limit the participants’ creativity performance. Future research
should develop more complicated training programs to avoid this limitation. Finally, the
role of the unimportant goals in creating ideas was unclear. For instance, in the stapler
redesign workshop, we treated easy storage and accuracy as the unimportant goals because
of their rarity. It could be paradoxical that the rarity of a certain need simply implied its
uniqueness and the potential to generate creative ideas. Therefore, the identification of the
common and uncommon needs is needed in future work.

5. Conclusions

Goals played a bridging role between affective traits and creativity. This role was
reflected in that (1) when the goal intention was saving the effort or using the tool more
easily (i.e., effort-saving goal), participants with high curiosity generated ideas with high
novelty; (2) when the goal intention was keeping things in order and remaining stable
to avoid confusion (i.e., orderliness goal), participants with high complexity generated
ideas with high novelty. In addition, we found participants with high risk-taking tended
to set versatility goals, implementing various needs in different situations; the orderliness
goal led to the highest novelty of ideas. Our findings are valuable for positive creativity
teaching. Affective traits influence students’ goal setting and their creativity in problem-
solving. Paying attention to affective traits can better guide students towards positive
goals and foster their creativity. These findings can be applied to some fields, such as
design creativity and positive creativity education. For example, when teachers train
students’ creativity in problem-solving, they can first evaluate students’ affective traits,
and then assign appropriate goals to students according to their affective traits. Future
work will explore relationships between other aspects of personal traits (e.g., flexibility and
elaboration), different goals (e.g., efficiency improvement), and other factors of creativity
(e.g., feasibility and usefulness).
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Appendix A

Table A1l. Examples of ideas for different goal intentions.

Intention Sketch Description
L f ti The idea is inspired by the
i hammer and developed to
effort-saving o reduce effort for users. This

o . /

Htﬁ

7@# #%

(turmng conversion device)

versatility .
X

—— “‘-.-———"/

—_——

l’jﬁ 5 .13 (stapling point)
LA

-

e T\.
orderliness N

L.
il (extensible) ﬁ\lﬁ{b

(staples) %’r i

easy storage

accuracy

stapler has a grip on the top
for better grasping.

The idea is inspired by the
plug adapter and developed
to staple different shapes of
paper. This stapler has a
turning conversion device to
change the stapling style for
different shapes of paper.

The idea is inspired by the
c-clip and developed to staple
documents in an orderly
fashion. This new stapler can
align and hold the documents
with a straight strip at

the bottom.

The idea is inspired by the
bucket tool organizer and was
developed to make its storage
easier. This stapler has a
device with a hollow tube on
the top, which can store
staples and guide them to be
installed automatically.

The idea is inspired by the
tape measure and developed
to measure things, as an
additional function, by using
the scale printed on the side.
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