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[Ql] The explanatory power (R2) of Model 4, which uses challenge and creativity as a
control variable, was high at 0.539, but there was no control effect because the R2
value change (0.002) by the interaction term between research competency and
challenge and creativity (research competency*challenge, creativity) was not significant.
Why?

The high explanatory power (R2 = 0.539) of Model 4 indicates that the model is able to
explain a significant portion of the variance in the outcome variable with the addition of
challenge and creativity as control variables. However, there was no control effect
observed because the R2 value change by the interaction term between research
competition and challenge and creativity (Research Competency*Challenge, Creativity)
was not statistically significant.

A non-significant R2 value change suggests that the interaction term does not
contribute any additional explanatory power to the model beyond what is already
captured by the main effects of research competition and challenge and creativity. This
means that the relationship between research competition and the outcome variable
remains constant across different levels of challenge and creativity, and vice versa.

In other words, the addition of the interaction term did not lead to a significant
improvement in model fit or predictive power. Therefore, it can be concluded that there
is no evidence supporting the presence of a control effect in this particular case. The
main effects of research competition and challenge and creativity continue to have
independent associations with the outcome variable without being influenced by their
interaction.

[Q2] The explanatory power (R2) of Model 4 using autonomy as a control variable is
0.558. Autonomy had a positive (+) effect on research results (p<0.01), and the R2 value
change (0.013) due to the interaction term with research competency (research
competency*autonomy) was significant (p<0.05), so there was a moderating effect (+).
Why?

The high explanatory power (R2) of 0.558 for Model 4 suggests that the inclusion of
autonomous variables significantly improves our understanding of research results. This
indicates that autonomy plays an important role in influencing research outcomes, as
evidenced by its positive (+) effect on research results with a statistically significant
p-value of <0.01.

Furthermore, the presence of a significant interaction term (p<0.05) between research
competition and autonomy (represented by the R2 value change of 0.013) demonstrates
that there is a moderating effect (+). In this context, it means that the relationship

_4_



between autonomy and research results is not constant across different levels of
research competition. Instead, the impact of autonomy on research outcomes may vary
depending on the level of competition encountered by researchers in their field.

The significant moderating effect suggests that when research competition is high,
autonomy becomes an even more critical factor for achieving better research results. In
such situations, having greater autonomy over research projects and decision-making
processes can potentially help mitigate the negative effects of increased competition on
research outcomes. Conversely, in environments with lower levels of research
competition, the influence of autonomy on research results may be less significant or
even negligible.

In summary, Model 4 with autonomous variables as control variables shows a strong
correlation between autonomy and improved research results. The presence of a
significant moderating effect indicates that the relationship between autonomy and
research outcomes is not fixed but instead depends on the level of competition faced by
researchers in their respective fields. This suggests that policymakers, institutions, and
individual researchers should consider the potential benefits of granting more autonomy
to researchers to optimize their performance under varying levels of competition.
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indicating that

interaction term between research competency and

control variable, was high at 0.539, but there was no control effect because the R2

value change (0.002) by the
challenge and creativity (research competency*challenge, creativity) was not significant.

[Ql] The explanatory power (R2) of Model 4, which uses challenge and creativity as a
Why?

The explanatory power (R2) of Model 4 in the study was high at 0.539,

9)

10)
11)
12)




the model explained a significant portion of the variance in the dependent variable.
However, the interaction term between research competency and challenge and creativity
(research competency+*challenge, creativity) did not have a significant effect on the R2
change (0.002). This suggests that the interaction term did not significantly improve the
model's ability to explain the dependent variable beyond what was already explained by
the main effects of research competency and challenge and creativity.

In other words, the interaction between research competency and challenge and
creativity did not provide additional explanatory power to the model. The main effects of
research competency and challenge and creativity were sufficient to account for the
majority of the variance in the dependent variable, and adding the interaction term did
not significantly increase the model's explanatory power.

[t is important to note that a significant interaction effect is not necessary for a model
to have high explanatory power. The main effects of the predictor variables can still
account for a substantial portion of the variance in the dependent variable, even if the
interaction term is not significant.

[Q2] The explanatory power (R2) of Model 4 using autonomy as a control variable is
0.558. Autonomy had a positive (+) effect on research results (p<0.01), and the R2 value
change (0.013) due to the interaction term with research competency (research
competency*autonomy) was significant (p<0.05), so there was a moderating effect (+).
Why?

The explanatory power (R2) of Model 4 using autonomy as a control variable is 0.558,
meaning that the model explains 55.8% of the variance in the outcome variable.13)
Autonomy had a significant positive effect on research results (p<0.01), indicating that
higher levels of autonomy are associated with better research outcomes.14)

The change in R2 (0.013) due to the interaction term between research competency and
autonomy was also significant (p<0.05)15.

This suggests that autonomy moderates the relationship between research competency
and research results. In other words, the effect of research competency on research
results depends on the level of autonomy.

Specifically, the positive moderating effect (+) implies that the positive relationship
between research competency and research results is stronger when autonomy is higher
.16) In other words, researchers with high competency are likely to achieve even better
results when they have more autonomy in their work.

In summary, autonomy is an important factor that positively influences research
outcomes directly and also enhances the positive effect of research competency on
research results. Providing researchers with appropriate levels of autonomy can be an
effective strategy to optimize research performance.
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