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Abstract 

Background Prior studies have indicated team members’ interaction behaviors may predict creativity among nursing 
students.

Methods This study investigated the correlation between interaction behaviors and creativity, both individual‑ 
and team‑level, among nursing students. In this cross‑sectional quantitative study, data were obtained from self‑
reported questionnaires. Individual creativity was assessed using the Torrance Tests of Creative Thinking scale; 
the perceived team interaction behavior and team creativity were assessed using validated instruments. Canonical 
correlation analysis was conducted to determine the overall correlation between interaction behaviors, and creativity, 
and the moderating effect of female proportion dominance was also examined.

Results A total of 164 nursing students (84.1% female) arranged into 14 teams were included in this study. Canonical 
correlation analysis showed a positive correlation between interaction behaviors and creativity (correlation = 0.88). All 
dimensions of interactive behaviors were positively related to creativity dimensions. A stronger correlation to team 
creativity (correlation = 1) was found compared to individual creativity (correlation = 0.07). This study demonstrated 
that individual interactive behaviors including spontaneous communication and helping behavior predicted high 
team creativity.

Conclusions This insight may be valuable for nursing education programs seeking to foster creativity and effective 
teamwork. The potential moderating effect of female proportions on team interaction behaviors and creativity should 
be investigated further.
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Introduction
As the global demand for personalized healthcare contin-
ues to rise, there has been a substantial escalation in the 
need for healthcare professionals to communicate and 
collaborate effectively. This is particularly crucial for pro-
viding interdisciplinary patient care and addressing com-
plex healthcare challenges [1]. Studies have also indicated 
that nursing students who learn to work collaboratively 
within healthcare teams tend to exhibit improved nursing 
practice and enhanced problem-solving abilities [2, 3]. In 
response to these evolving requirements, nursing train-
ing curricula are being revised with more emphasis on 
fostering teamwork and collaboration. These curricular 
adaptations are designed to prepare nurses to meet the 
demands of the dynamic healthcare environment [4, 5].

A growing body of evidence has indicated that a sig-
nificant portion of creative behaviors is most evident in 
team contexts. Interdisciplinary education programs 
with a particular emphasis on interactive behaviors have 
been shown to foster team creativity [6]. Several interac-
tive behaviors have been identified to enhance teamwork 
competency including constructive controversy, helping 
behavior, and spontaneous communication [6–8]. Conse-
quently, enhancing interaction behaviors that contribute 
positively to creativity and innovation—characterized by 
the implementation of creative ideas within the teams, 
has become a key element in addressing complex health-
care challenges faced by healthcare teams [7].

In addition to the established positive factors of team 
interaction behaviors, such as cooperation, collaboration, 
and communication among team members [9], there is 
a range of other variables and mediators that may also 
influence team interactions. For instance, the potential 
impact of demographic variation on team effectiveness 
and the influence of gender composition on team inter-
actions and outcomes have been the subject of investiga-
tion, but findings have been inconsistent. Some suggested 
that a team’s demographic composition can influence the 
degree to which group members display helping behav-
iors [10]. In contrast, some researchers found no sig-
nificant relationship between gender composition and 
constructive controversy [11]. The influence of gender 
diversity on team creativity has also yielded inconclu-
sive findings. Some studies have reported that gender 
diversity fosters team creativity or innovation [12–15]. 
Conversely, gender diversity has been associated with 
negative impacts [16], or found to have no significant 
effects on team creativity [17, 18]. In the context of the 
nursing profession, which is a female-dominant occupa-
tion, the impact of more homogenous gender composi-
tion on team interaction behavior and team creativity has 
not been explored in detail.

While existing research has explored team creativity 
from either an individual perspective [19, 20] or a team-
based viewpoint [21, 22], only a limited number of stud-
ies have comprehensively examined team creativity from 
both angles. A prior study conducted within a telecom 
company suggested that team creativity is influenced by 
individual creativity and shared mental models [23]. As 
for nursing education, previous studies have predomi-
nantly focused on individual creativity and pedagogical 
approaches that promote collaborative teamwork, and 
much less is known about how team interactions and 
team creativity impact collaborative outcomes within 
nursing teams.

This study aimed to investigate positive team interac-
tive behaviors that correlate with creativity, both at indi-
vidual and team levels in nursing teams. We proposed 
that the dynamics of team interaction played a pivotal 
role in team creativity, and that team interaction behav-
iors would correlate with the creativity of individual team 
members as well as team creativity. Considering that 
nursing is typically a female-dominant occupation, this 
study also attempted to examine the potential moderat-
ing effects of female-dominant teams on the relationships 
between team interaction behaviors and creativity.

This enhanced understanding of the association 
between team interactive behaviors and creativity may 
inform curriculum aimed at promoting effective collab-
oration and enhancing creativity in nursing teams, ulti-
mately contributing to improved healthcare practices.

Methods
Research design
This is a cross-sectional, survey study. Data were col-
lected from self-reported surveys of nursing students.

Sample and setting
Nursing students from a science and technology univer-
sity in northern Taiwan who were enrolled in an inter-
disciplinary course as part of their 2- or 4-year nursing 
programs were included in this study. After signing 
informed consent forms, participants received a coded 
package with the relevant questionnaires. Approval was 
obtained from the Institutional Review Board (IRB) of the 
hospital ethics committees (IRB number: 201800212B0) 
before data collection. G*Power was used to determine 
the minimum sample size of 77 (setting was: predictor 
variables, 3; confidence interval: 95%; power: 0.81).

Instruments
Three self-report questionnaires were scaled instru-
ments asking for participants to rate their team interac-
tion behaviors (TIB), team creativity (TCr) and individual 
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creativity. Appendix shows sample statements from three 
instruments, each described and measured as follows:

Interaction behaviors
Team interaction behaviors were assessed using a vali-
dated 24-item questionnaire, translated and developed 
for the Chinese population [24]. This questionnaire has 
been used in several recent studies, the range of reliabil-
ity was between 0.89 and 0.92 [8, 25]. A five-point Lik-
ert scale, from 1 (strongly disagree) to 5 (strongly agree), 
was used to rate survey questions. The questionnaire 
included subscales measuring spontaneous communi-
cation (10 questions), helpful behaviors (10 questions), 
and constructive controversy (4 questions). The three 
subscales were added to form the total scale score, and 
higher scores represented a greater perception of interac-
tion behaviors. In this study, the three interaction behav-
iors have Cronbach’s alpha coefficients ranging between 
0.75 and 0.93.

Individual creativity
Individual creativity was assessed using the previously 
developed Torrance Tests of Creative Thinking (TTCT) 
– Taiwan version [26]. In brief, the TTCT consists of a 
verbal version (TTCT-V), and a figural version (TTCT-
F). TTCT-V assesses three key constructs: fluency, flex-
ibility, and originality, with a total score ranging from 0 to 
176, and subscale scores for fluency, flexibility, and origi-
nality ranging from 0 to 50, 0 to 26, and 0 to 100. TTCT-F 
includes the same constructs in TTCT-V, plus elabora-
tion (measuring the amount of detail in the responses). 
TTCT-F’s total score ranges from 0 to 377, with subscale 
scores for fluency, flexibility, originality, and elabora-
tion ranging from 0 to 57, 0 to 35, 0 to 114, and 0 to 171, 
respectively. The Cronbach’s alpha coefficients were 0.84 
for TTCT-V and 0.76 for TTCT-F for this study.

According to the recommendation by Okuda et  al., 
1991 [27], TTCT-V and TTCT-F could be regarded as 
two distinct forms of creativity. Therefore, in this study 
individual creativity was defined as the sum of TCT-V 
and TTCT-F. The Cronbach’s alpha coefficient for indi-
vidual creativity was 0.83, and validity for TTCT-V 
and TTCT-F were confirmed satisfactory using factor 
analyses.

Team creativity
Team creativity was assessed using a 10-item question-
naire [20], adapted from an instrument initially designed 
for the Chinese population [24]. Respondents rated all 
questions on a five-point Likert scale (1 = strongly disa-
gree, 5 = strongly agree). The total score is defined as the 
average of the sum of scores for each item in the ques-
tionnaire. It has consisted high reported Cronbach’s 

alpha coefficient ranging from 0.86 to 0.95 [28–30], and 
the alpha reliability was 0.96 for this study.

Data analysis
Age and gender proportions were described using 
mean ± standard deviation. Canonical correlation analy-
sis was performed to determine the overall correlation 
between the two sets of variables— interaction behaviors 
and creativity. It is assumed in the canonical correlation 
analysis that the relationships should be linear i.e. assum-
ing that there should be low multicollinearity in the data. 
If the two sets of data are highly inter-correlated, then 
the coefficient of the canonical correlation is invalid. The 
Kolmogorov–Smirnov test can be used for checking the 
assumption of the normality. If the test is significant (i.e. 
p value < 0.05) means that the multivariate normality is 
invalid. Structure coefficient (canonical loadings) > 0.45 
was defined as indicative of a significant contribution to 
the canonical function, suggesting a higher probability of 
replicability [31, 32].

After identifying the relevant independent and depend-
ent variables, we used the SPSS PROCESS macro [33], to 
investigate the potential moderating effects of the female 
proportion in the team on the relationships between 
team creativity (dependent variable) and each of the 
team interaction behaviors (independent variables). This 
analysis encompassed three models, where we performed 
regression analyses for students’ team creativity scores, 
considering the proportion of females and three different 
interaction behaviors. Evaluation of model assumptions 
for the multiple regression analysis included linear-
ity, multivariate normality, homoscedasticity, and inde-
pendence (i.e. No multicollinearity). Scatterplots were 
employed to test whether there was a linear or curvilin-
ear relationship. Multivariate normality assumed that 
the residuals of the multiple regression were normally 
distributed. Homoscedasticity states that the variance 
of error terms was similar across the values of the inde-
pendent variables. A plot of standardized residuals ver-
sus predicted values was used to test whether points were 
equally distributed across all values of the independent 
variables. Finally, the multiple regression model assumed 
that the independent variables were not highly correlated 
with each other. Variance Inflation Factor (VIF) values 
were used to test for multicollinearity. Each model exam-
ined the interaction between the proportion of females 
and the impact of a particular interaction behavior on 
team creativity: This involved examining constructive 
controversy in Model 1, helping behaviors in Model 2, 
and spontaneous communication in Model 3. To avoid 
multicollinearity, mean centering was performed before 
conducting the multiple regression analyses to assess 
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moderating effects. All analysis was conducted using 
SPSS version 20.0.

Data aggregation
In this study, data aggregation was conducted at the team 
level, whereby the individual responses of team mem-
bers to assessment instruments were combined to gen-
erate team-level scores for both perceived interaction 
behaviors and team creativity. The appropriateness of 
data aggregation was validated using within-group agree-
ment (Rwg) [34]. Adequate aggregation of individual data 
to obtain team-level responses was considered when the 
Rwg value was ≥ 0.70 [35, 36]. In this study, the median 
Rwg for both interaction behaviors and team creativity 
was 0.99, indicating strong agreement among individual 
team members’ responses. This observation affirmed the 
appropriateness of aggregating individual data to obtain 
team-level responses.

Results
Among the 164 nursing students in this study, a majority 
of 138 (84.1%) were female, while 26 (15.9%) were male. 
The students had a mean age of 21.5 ± 0.75  years old. 
They were divided into 14 teams with ten teams com-
prised of 12 members and four teams of 11 members. 
The mean score for interaction behaviors construct were: 
helping behaviors (4.19, SD = 0.59), followed by sponta-
neous communication (4.07, SD = 0.73), and constructive 
controversy (4.06, SD = 0.59). The overall team creativity 

score was 4.16 (SD = 0.67). Every team in the study had 
a female-dominant gender composition, with propor-
tions of female ranging from 75% to 91.7%. Teams 2, 5, 
8, and 10 included 25% male students. It’s worth noting 
that Team 8 had the lowest total mean scores for both 
the team interaction behaviors scale and team creativity. 
Detailed information regarding the gender composition, 
interaction behavior scores, and team creativity scores 
for each team can be found in Table 1.

The overall mean total score for individual creativity 
was 90.57 (SD = 31.39), which comprised of the TTCT-V 
score (mean: 44.04 (SD = 24.70)) and the TTCT-F score 
(mean: 46.53 (SD = 17.13)). Detailed TTCT-V and TTCT-
F scores for each team can be found in Table 2. Notably, 
Team 8, which had the lowest team creativity score had 
the highest individual creativity score for scale TTCT-V 
and TTCT-F.

Canonical Correlation Analysis
Table 3 presented the results of the canonical correlation 
analysis, showing one significant function with squared 
canonical correlations  (Rc

2) of 0.77 (Table  3). The over-
all significance of the model was demonstrated through 
multivariate tests (Wilk’s λ representing unexplained var-
iance in the model = -0.24, F (3, 160) = 55.44, p < 0.001). 
These results confirmed that the model accounted for a 
substantial proportion (76.1%) of the shared variance 
between the sets of variables. The findings imply strong 
relationships between each interaction behavior and the 

Table 1 Demographics of student teams and the descriptive statistics of team interaction behavior and team creativity scales for each 
team (n = 14, N = 164)

CC Constructive controversy, HB Helping behaviors, SC Spontaneous communication

Interaction Behaviors Team 
Creativity

Team Age Gender, n (%) Total score CC HB SC
Years, M 
(SD)

Male Female M (SD) M (SD) M (SD) M (SD) M (SD)

1 21.33 (0.49) 2 (16.7) 10 (83.3) 3.94 (0.87) 4.04 (0.84) 4.08 (0.84) 3.74 (1.01) 3.94 (0.87)

2 21.42 (0.67) 3 (25.0) 9 (75.0) 4.40 (0.59) 4.41 (0.53) 4.40 (0.56) 4.40 (0.73) 4.40 (0.59)

3 22 (1.65) 1 (8.3) 11 (91.7) 4.35 (0.52) 4.43 (0.37) 4.41 (0.41) 4.24 (0.53) 4.35 (0.42)

4 22.33 (0.49) 2 (16.7) 10 (83.3) 4.02 (0.58) 4.17 (0.62) 4.03 (0.68) 3.90 (0.55) 4.02 (0.58)

5 21.83 (0.94) 3 (25.0) 9 (75.0) 4.14 (0.39) 4.10 (0.46) 4.18 (0.46) 4.13 (0.47) 4.14 (0.39)

6 21.42 (0.51) 2 (16.7) 10 (83.3) 4.29 (0.73) 4.15 (0.69) 4.37 (0.79) 4.32 (0.77) 4.29 (0.73)

7 21.50 (0.52) 1 (8.3) 11 (91.7) 4.10 (0.44) 4.01 (0.54) 4.19 (0.50) 4.08 (0.44) 4.10 (0.44)

8 21.25 (0.45) 3 (25.0) 9 (75.0) 3.28 (1.25) 3.30 (0.71) 3.71 (0.77) 3.58 (0.77) 3.56 (0.71)

9 21.50 (0.67) 1 (8.3) 11 (91.7) 4.12 (0.39) 3.64 (0.38) 4.29 (0.46) 4.28 (0.46) 4.12 (0.39)

10 21.42 (0.51) 3 (25.0) 9 (75.0) 3.88 (0.56) 3.86 (0.60) 3.94 (0.72) 3.83 (0.67) 3.89 (0.66)

11 21.36 (0.50) 2 (16.7) 10 (83.3) 3.72 (1.05) 3.82 (1.10) 3.75 (1.12) 3.62 (1.05) 3.72 (1.05)

12 21.27 (0.47) 1 (9.1) 10 (90.9) 4.04 (1.01) 4.03 (0.45) 4.44 (0.43) 4.40 (0.49) 4.04 (1.02)

13 21.18 (0.40) 1 (9.1) 10 (90.9) 3.86 (1.07) 4.21 (0.50) 3.77 (1.32) 3.80 (1.20) 3.86 (1.07)

14 21.55 (0.52 1 (9.1) 10 (90.9) 4.11 (1.05) 4.69 (0.61) 4.51 (0.45) 4.34 (0.57) 4.11 (1.05)
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team creativity constructs. Redundancy analysis was 
performed to further explore the extent to which the 
canonical function explains the variance between the 
interaction behaviors and creativity sets, and the out-
come is presented in Table 3.

The set of independent variables (interaction behav-
iors) accounted for 62.41% of the variance across the 
three interaction behavior constructs and 81.59% of the 
variability within the two creativity constructs. In con-
trast, the set of dependent variables (creativity) eluci-
dated 25.57% of the variability within the two creativity 

constructs and 33.43% of the variability within the three 
interaction behavior constructs.

Fig.  1 showed the set of independent variables com-
prised the constructs of constructive controversy, 
helping behaviors, and spontaneous communication. 
Importantly, helping behaviors and spontaneous com-
munication were the primary independent variables, 
with constructive controversy considered secondary. 
Regarding the set of dependent variables (i.e., creativity 
constructs), team creativity was the only dependent vari-
able. Given that all structure coefficients for interaction 

Table 2 Individual creativity measured by Torrance Tests of Creative Thinking (TTCT): Verbal (V) and Figural (F) for each team (n = 14, 
N = 164)

FLUE Fluency, FLEX Flexibility, ORIG Originality, ELAB Elaboration

Team TTCT-V TTCT-F

Total Score FLUE FLEX ORIG Total Score FLUE FLEX ORIG ELAB TTCT 

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
1 23.17 (10.07) 9.67 (4.52) 6.42 (2.23) 7.08 (4.10) 35.42 (10.60) 15.25 (6.66) 8.67 (3.23) 9.25 (6.03) 2.25 (1.60) 58.58 (22.60)

2 33.42 (12.58) 15.25 (5.77) 8.33 (2.19) 9.83 (6.01) 32.50 (14.51) 14.25 (6.59) 8.58 (2.68) 7.42 (5.21) 2.25 (1.42) 65.92 (18.32)

3 16.50 (5.76) 7.25 (2.34) 5.92 (1.68) 3.33 (2.53) 36.83 (15.32) 15.25 (6.51) 9.33 (2.64) 9.67 (6.14) 2.58 (1.98) 53.33 (17.94)

4 39.75 (15.53) 19.00 (8.03) 9.33 (2.42) 11.42 (6.24) 53.00 (13.06) 23.92 (4.60) 12.33 (2.40) 14.92 (6.88) 1.83 (1.19) 92.75 (24.95)

5 43.42 (17.02) 20.00 (7.64) 10.67 (2.39) 12.75 (8.94) 53.67 (10.08) 22.50 (5.33) 13.59 (3.45) 16.08 (3.55) 1.50 (1.24) 97.08 (20.97)

6 38.67 (16.25) 18.17 (7.25) 8.92 (3.12) 11.58 (2.39) 47.92 (9.53) 22.00 (4.45) 10.67 (1.72) 13.17 (6.38) 2.08 (1.56) 86.58 (21.90)

7 47.92 (21.13) 21.75 (8.45) 9.17 (1.99) 17.00 (11.76) 48.33 (12.32) 24.25 (6.48) 10.83 (2.44) 11.75 (7.86) 1.50 (0.67) 96.25 (22.48)

8 66.67 (23.54) 30.08 (10.65) 12.08 (1.31) 24.50 (12.49) 59.25 (16.58) 27.42 (7.73) 11.92 (2.27) 18.33 (8.47) 1.58 (0.67) 125.92 (33.16)

9 60.08 (29.41) 27.00 (13.00) 9.83 (2.41) 23.25 (14.92) 57.50 (16.22) 25.16 (6.86) 10.92 (1.88) 15.50 (7.83) 1.92 (0.90) 113.58 (34.42)

10 32.92 (22.34) 14.75 (7.58) 7.50 (3.63) 10.67 (9.12) 38.33 (14.76) 16.50 (7.12) 10.17 (3.46) 10.08 (4.42) 1.58 (1.24) 71.25 (35.09)

11 24.86 (11.53) 10.80 (5.44) 7.22 (2.64) 5.93 (4.24) 37.40 (19.08) 16.93 (9.05) 8.54 (3.22) 9.70 (7.84) 2.35 (2.45) 62.09 (28.13)

12 40.53 (22.01) 17.20 (8.91) 8.97 (3.94) 14.52 (10.00) 49.84 (24.63) 19.92 (9.47) 11.52 (4.40) 15.90 (8/90) 2.79 (2.37) 90.26 (45.15)

13 35.67 (20.15) 16.08 (8.87) 8.49 (2.59) 11.17 (9.75) 49.05 (20.26) 19.37 (6.60) 12.20 (4.13) 14.99 (10.47) 2.53 (1.50) 84.60 (38.91)

14 28.51 (10.61) 12.41 (5.13) 7.72 (3.05) 8.48 (4.33) 42.77 (18.15) 17.55 (8.74) 10.09 (2.91) 13.54 (7.65) 1.79 (1.47) 71.16 (24.61)

Table 3 Canonical correlation between total perceived interaction behaviors and creativity (individual and team creativity) scores 
(N = 164)

CC Constructive Controversy, HB Helping Behaviors, SC Spontaneous Communication, TC Team Creativity, IC Individual Creativity, Coeff. Standardized canonical 
function coefficient, rs Structure coefficient, rs

2 Squared structure coefficient, Rc
2 Squared canonical correlations

a rs > .45

Variables Canonical Function I Interaction behaviors Creativity

Coeff Loading (rs) rs
2 (%) Explained Variance (%) Explained 

Variance (%)

TC 1.00 1.00a 99.80

IC ‑0.20 0.07 0.52

Rc
2 0.77

81.59 25.57

CC 0.16 0.79a 62.25

HB 0.34 0.94a 88.74

SC 0.57 0.97a 93.90

62.41 33.43
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behaviors and team creativity were positive, it indicated 
that higher scores on interaction behaviors associated 
with higher team creativity.

Moderation analysis
Table  4 presented the potential effect of the proportion 
of females in a team that moderates the relationship 
between interaction behaviors and team creativity. Model 
1 revealed a significant interaction between proportion 
of females in a team and the total constructive contro-
versy score (Female proportion x CC) (β = 0.43, 95% C.I. 
[0.07, 0.78], p < 0.05), indicating that female gender posi-
tively moderated the relationship between constructive 
controversy and team creativity. In Model 2, the inter-
action between female proportion and helping behav-
iors score (Female proportion x HB) was also significant 
(β = 0.46, 95% C.I. [0.18, 0.74], p < 0.01), indicating that 
female-dominance positively moderated the relationship 
between helping behaviors and team creativity. However, 

in Model 3, no statistically significant interaction term 
between the female proportion and spontaneous com-
munication score (Female proportion x SC) was observed 
(β = 0.07, 95% C.I. [-0.14, 0.28], p = 0.52). This indicated 
that the gender composition did not act as moderator in 
the relationship between spontaneous communication 
and team creativity.

Discussion
The canonical correlation analysis confirmed the hypoth-
esis that the set of interaction behaviors would correlate 
positively with the set of creativity variables. Notably, all 
three interaction behaviors displayed positive associa-
tions with team creativity, while none of the interaction 
behaviors exhibited a significant relationship with indi-
vidual creativity. Furthermore, the moderation analysis 
partially supported that female dominance in nursing 
teams is a moderator between team interaction and crea-
tivity. This indicated that the predominance of female 

Fig. 1 Canonical correlation model for the overall correlation between interaction behavior variables and creativity variables. CC: Constructive 
Controversy; HB: Helping Behaviors; SC: Spontaneous Communication; TC: Team Creativity; IC: Individual Creativity

Table 4 Regression analysis parameters for examining potential moderating effects of the proportion of females on the relationship 
between team‑level perceptions of each interaction behavior and team creativity scores

CC Constructive Controversy, HB Helping Behaviors, SC Spontaneous Communication, SE Standard error, Independent variable, Total interaction behavior score (one 
per model), Dependent variable, Total team creativity score
* p < .05
**  p < .01
***  p < .001

Model 1 Model 2 Model 3

Variable β SE Variable β SE Variable β SE

Female proportion
(centered)

‑1.77*

[‑3.16, ‑0.39]
0.70 Female proportion

(centered)
‑1.88**

[‑3.00, ‑0.76]
0.57 Female proportion

(centered)
‑0.34
[‑1.18, 0.48]

‑0.34
[‑1.18, 0.48]

CC
(centered)

0.27
[‑0.15, 0.70]

0.22 HB
(centered)

0.34*

[0.01, 0.66]
0.17 SC

(centered)
0.77***

[0.50, 1.03]
0.77***

[0.50, 1.03]

Female proportion x
CC

0.43*

[0.07, 0.78]
0.18 Female proportion

x
HB

0.46**

[0.18, 0.74]
0.14 Female proportion

x
SC

0.07
[‑0.14, 0.28]

0.07
[‑0.14, 0.28]
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students in the field of nursing may serve as a moderat-
ing factor in the relationships between interaction behav-
iors (constructive controversy and helping behaviors) and 
team creativity.

Consistent with the literature [37, 38], the students’ 
perceived constructive controversy, helping behaviors, 
and spontaneous communication were associated with 
higher perceptions of team creativity in our study. Con-
structive controversy among the nursing student teams 
may have allowed team members to be confronted with 
credible alternative views, the acceptance of which could 
have helped them generate more imaginative solutions, 
strategies, and ideas [39]. Additionally, our findings sug-
gest that helping behaviors were important for team crea-
tivity, possibly by allowing the students to turn challenges 
of cooperation, such as diverse ideas or the female-dom-
inated composition of participants, into a resource for 
innovation [40]. Finally, our findings reinforced the study 
by McAlpine (2018) which also suggested spontaneous 
communication is positively associated with team idea 
generation [41]; using this behavior may have created 
opportunities for the students to share ideas, generate 
novel solutions, and engage in collaborative conflict reso-
lution that made room for creativity [42].

Considering the positive impacts of each interaction 
behavior on team creativity, it is plausible that the com-
bined influence of the three interaction behaviors may 
have enhanced the creative outcomes of the teams. Our 
observation that the perceived team interaction behav-
iors of the students did not correlate with the individual 
creativity score of each team member. Related research 
shows that personal personality, personal motivation and 
work team climate may affect individual creativity [43, 
44]. Individual’s proactive personality is positively related 
to individual creativity. Empirical studies have confirmed 
that proactive personality predicts mutual helping behav-
ior [45], learning behavior [46], and innovation behavior 
[47]. Additional research would be necessary to ascer-
tain whether team members who actively engaged in the 
team’s interaction behaviors also displayed higher levels 
of individual creativity.

The majority of students in our study were female. In 
our investigation of moderating effects, we observed that 
the predominantly female student composition positively 
moderated the relationships between team creativity 
and both constructive controversy and helping behav-
iors. Considering the gender composition in our study, 
one might anticipate that the relatively small number of 
male participants could potentially limit their engage-
ment in helping behaviors [10], consequently affecting 
the perception of team creativity among students. How-
ever, invoking social role theory, which suggests that 
both women and men exhibit gender-consistent helping 

behaviors [48], it is conceivable that the team of female 
predominance may have contributed to creating an envi-
ronment where male students felt comfortable and sup-
portive expressing helping behaviors. This, in turn, could 
have led to an enhancement of team creativity, despite 
the male students’ minority representation. Such specu-
lations, coupled with the current lack of literature exam-
ining the indirect effects of female dominance on the 
relationships between interaction behaviors and creativ-
ity within the context of nursing education, emphasize 
the need for further research in this area.

Limitations
The cross-sectional, single-center study design used in 
our research, with participants based in Taiwan, neces-
sitates caution when extending our findings to nursing 
teams in different geographical regions. Furthermore, the 
reliance on subjective assessments from team members 
regarding interaction behaviors and team creativity intro-
duces potential limitations. To address these limitations, 
and enrich the scope of future research, we recommend 
the inclusion of more objective measures, such as the 
academic performance of nursing students and standard-
ized creativity assessments evaluated by faculty mem-
bers. Additionally, the influence of female dominance 
within nursing settings on interaction behaviors and 
team creativity reported in this study is only preliminary, 
warranting further investigation. Future studies are also 
needed to validate our findings in countries with different 
nursing education and demographic diversities, to estab-
lish the generalizability of the results beyond the specific 
context of Taiwan, thereby providing a more comprehen-
sive understanding of the interplay between interaction 
behaviors and team creativity in nursing education.

Conclusions
The significant positive associations identified in our 
research suggest several avenues for enhancing the cre-
ativity and effectiveness of nursing student teams in 
their future roles within healthcare teams. First, nurs-
ing schools can play a pivotal role by cultivating safe and 
creatively enriched learning environments. Encourag-
ing interaction behaviors among students within these 
environments can stimulate creative thinking and prob-
lem-solving skills, which are crucial for healthcare pro-
fessionals. Second, the teaching of specific interaction 
behaviors, such as helping behaviors and constructive 
controversy, holds promise for addressing potential con-
flicts arising from team diversity. By equipping student 
teams with the skills to effectively engage in these behav-
iors, nursing educators can foster a cooperative atmos-
phere that not only reduces conflict but also enhances 
overall team creativity. Lastly, our findings indicate that 
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nursing student teams characterized by a female-dom-
inated gender distribution may experience amplified 
positive effects of constructive controversy and helping 
behaviors on team creativity. This insight could prove 
valuable for nursing educators responsible for structur-
ing capstone course teams aimed at nurturing creativity 
among future nurses.

In conclusion, this study demonstrated the impor-
tance of nurturing interaction behaviors to foster crea-
tive learning environments in nursing education. These 
efforts can contribute to the development of nursing 
teams better prepared for the complexities of healthcare 
teamwork.
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