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ABSTRACT

This research examined the relationship between five dimensions of cognitive adaptability and the decision-
making quality, and explored the role of environmental uncertainty as a moderator. Implemented with
Chinese entrepreneurs as research objectives, the empirical study shows that the effects of five dimensions of
cognitive adaptability on decision-making quality are different. Expressly, the significant positive impact of
cognitive adaptability on entrepreneurial decision-making quality indicates two dimensions: entrepreneurs'
goal orientation and monitoring. It also found environment uncertainty has diversified moderating effects on
the relationship between cognitive adaptability and decision-making quality. As one of the first attempts at
introducing the person-environment fit theory into entrepreneurial cognition researches, the paper gives
insight into the relationship between cognitive adaptability and decision-making quality under dynamic

environmental context.
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1. INTRODUCTION

To maintain and establish their competitive advantages in
the highly uncertain entrepreneurial context, entrepreneurs
need rapidly judge whether to develop a market
opportunity or not, react instantly to risks and crises, and
make the corresponding adjustment to environmental
changes. All of these activities are closely associated with
entrepreneurs' cognitive capability and decision-making.
However, the issue of high-quality entreprencurial
decision-making mechanisms in an uncertain context is
still less discussed.

Prior research in strategic decision-making indicates that
organizations' performance largely relies on managers'
decision-making quality and strategy implementation [1].
Entrepreneurs' decision-making context is always full of
uncertainty. Specifically, R&D of new products, the entry
into new markets, and the application of new techniques
are all experiments based on unknown results. During this
situation, whether entrepreneurs can correctly make
decision in an uncertain context determines the new
ventures' capability on 'how far it can go' and 'how big it
can grow.

Studies  on  strategic  decision-making  regard
entrepreneurial decision-makers as groups of people with
unique thoughts and behavioral modes characteristics [2].
Some of these studies proved that entrepreneurs’ heuristic-
driven bias negatively influences entrepreneurial decision-
making [3]. Since most existing studies conducted large
established enterprises and TMT as research objects, the

interaction between entrepreneurs' cognition and decision-
making contexts and its complicated effect on
entrepreneurial decision-making is unclear. Thus, whether
the conclusion is effective to start-ups and entrepreneurial
teams or not needs further examination.

According to the cognitive perspective in entrepreneurship,
entrepreneurs' cognition leads to understanding the
external context, recognizing opportunities, and judgment
on the strategic management of new firms, thus playing an
essential role in decision-making quality. Cognitive
adaptability refers to how entrepreneurs give feedback by
embedding cognitive processes into the environment and
adjusting their decision-making approach effectively and
adequately, which emphasizes the effect of entrepreneurs'
self-reflection and self-adjustment on cognitive process
and ability [4].

Above on, our research conducted empirical studies on the
relationship between entrepreneurs' cognitive adaptability
and the quality of decision-making under the background
of environmental uncertainty. The aim of our research is
to explore whether and under what conditions
entrepreneurs' cognitive adaptability can be more
beneficial in generating high-quality entrepreneurial
decision-making.
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2. THE THEORY BACKGROUND AND
HYPOTHESES

2.1. Cognitive Adaptability

Cognitive actions occur in the dynamic interaction among
the body of the subjective, the circumstances, and the
social environment. Ireland et al. stated that successful
strategists in the future would apply a kind of
entrepreneurial thought, flexible and adaptive thinking
with the ability that can immediately perceive, take
actions and mobilize in uncertain conditions [5]. Haynie
and Shepherd considered entrepreneurial thought as part
of situational awareness studies and propose the concept
of cognitive adaptability based on a metacognitive
perspective. Cognitive adaptability =~ emphasizes
individuals' ability to proactively cope with environmental
changes to reach their aims. Entrepreneurs with high
levels of cognitive adaptability generally make the proper
adjustments on the entrepreneurial tasks and then develop
environmental changes into new opportunities [6].

2.2. Environmental Uncertainty

Environmental factors are some of the critical external
factors faced in the process of entrepreneurial decision-
making. Entrepreneurs' perceptions and predictions
regarding the external environment play critical roles in
pursuing opportunities and developing valuable strategies.
Environmental uncertainty is one of the most significant
contextual features. In an uncertain environment, the
traditional managerial decision-making mode based on
prediction is unlikely to work. Entrepreneurs need to
adjust decisions according to environmental changes
constantly. Both theories and practices show that
dynamics and hostility are two significant characteristics
of environmental uncertainty. Specifically, dynamics is
reflected in changing frequency and the degree of
instability of technology, customer demand, and raw
material supply [7]. Hostile is characterized by precarious
industry  settings, intense  competition,  harsh,
overwhelming business climates, and the relative lack of
exploitable  opportunities.  Thus, we  conducted
environmental uncertainty as a combination of
environmental dynamics and hostility.

2.3. Entrepreneurial Decision-making Quality

Decision-making quality refers to the decisive effect and
the contingency ability to solve problems in the decision
execution process and to adjust strategies following the
actual situation [8]. In this study, we regarded all
entrepreneurial activities as entrepreneurial decision-
making occasions, which adopted a comparatively broad
definition of entreprencurial decision-making. In both
establishing and growing enterprises, many issues like
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opportunity recognition and evaluation, and the
entrepreneurial entry and quit would influence their
success. Therefore, we defined entrepreneurial decision-
making quality in this paper as follow: the ability of
decision-making speed and effect in the process of
opportunity identification, evaluation, and development as
reflected by decision-making, as well as the contingency
ability to solve problems during decision execution and to
adjust goals and strategies following environmental
changes in an uncertain environment.

2.4. Entrepreneurs’ Cognitive Adaptability and
Entrepreneurial Decision-making Quality

Evidence from prior studies has suggested that
entrepreneurs' cognitive adaptability directly affects risk
decision-making effect. The formation process of
decision-making is relative to the existing cognitive
structure: entrepreneurs constantly search for and obtain
information from an uncertain environment, process the
information and then make decisions. In an uncertain
environment, cognitive ability manifests itself more as
entrepreneurs' cognitive adaptability. According to
Person-Environment Fit Theory, entrepreneurs' cognitive
adaptability is a dynamic ability, showing the process that
entrepreneurs constantly enhance their cognitive ability
through the interaction with the environment. Hence, the
stronger entrepreneurs' cognitive adaptability is, the more
likely they will optimize their entrepreneurial decisions
and behaviors through cognitive feedback. Cognitive
adaptability includes five dimensions: goal orientation,
metacognitive knowledge, metacognitive experience,
metacognitive choice, and monitoring.

Among them, goal orientation refers to the extent to which
the individual interprets environmental variations in light
of a wide variety of personal, social, and organizational
goals. Goal orientation serves to engage the feedback
information in an entrepreneurial environment timely. Due
to goal orientation, entrepreneurs could optimize their
decision-making modes, revise the future developing
direction, and reinforce their environmental adaptability.
Therefore, we pointed out that the stronger entrepreneurs'
goal orientation is, the more likely they can accurately
judge the rationality of current goals, show more
substantial commitment and determination towards the
goals, and enhance decision-making efficiency.
Metacognitive knowledge refers to the extent to which the
individual relies on what is already known about
themselves, other people, tasks, and strategies when
generating multiple decision frameworks focusing on
interpreting, planning, and implementing goals to 'manage’
a changing environment. Conscious thinking includes
understanding individuals' preferences, the personal style
to deal with the environment, and the advantages and
disadvantages of tasks. Metacognitive knowledge in an
entrepreneurial context shows entrepreneurs' cognitive
ability on themselves, others, tasks, strategies, and
interaction when setting a few decision-making strategies
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for regulation and realizing entrepreneurial goals [9].
Furthermore, prior researches have shown that the ability
strengthens  entrepreneurs' ability to learn from
environmental changes and virtually adapt to
environmental uncertainty effectively [10]. Therefore, the
paper suggested that metacognitive knowledge is positive
to the improvement of decision-making quality.
Metacognitive experience refers to the extent to which the
individual relies on idiosyncratic experiences, emotions,
and intuitions when engaging in the process of generating
multiple decision frameworks focused on interpreting,
planning, and implementing goals to 'manage' a changing
environment. Cognitive subjects' variant emotional
reaction generates in the monitoring of current cognitive
actions [11].

In an entrepreneurial context, metacognitive experience
shows the cognitive ability of unique experience, emotion,
and intuition when entrepreneurs set a few powerful
strategies for programs and entrepreneurial goal
realization.  Concretely, metacognitive  experience
manifests as two statuses, negative and positive [12].
When the entreprencurial tasks performed by the
entrepreneurs do not match the pre-established goals, or
the entrepreneurial environments change, the positive
metacognitive experience would mobilize the prior
successful entrepreneurial experience, improve the speed
and effectiveness of cognitive processing, and quickly
make decisions. However, a negative metacognitive
experience would cause entrepreneurs to give up the ideas
and make entrepreneurs spend much time and energy
rethinking and discussing the content of decision-making,
which reduces the decision-making efficiency and the
confidence in the realization of goals. Thus, we suggested
that entrepreneurs' metacognitive experience has a
negative effect on decision-making quality.

Entrepreneurs  generally make several alternative
strategies to complete the entrepreneurial tasks most
efficiently when carrying out entrepreneurial behavior
actions. In an entrepreneurial context, metacognitive
choice is a process that entrepreneurs select specific
strategies from many available alternative schemes in
terms of goal orientation. Thus, we suggested that
entrepreneurs' metacognitive choice positively affects the
improvement of decision-making quality.

Monitoring is defined as the ability relative to 'managing'
a changing environment. Such as seeking and using
feedback to reevaluate goal orientation, metacognitive
knowledge, metacognitive experience, and metacognitive
choice. Monitoring the extent to which actual performance
matches the goal helps individuals evaluate their selection
of a particular decision framework. Through monitoring,
entrepreneurs can dynamically track, evaluate and
feedback on decisions and their implementation, and then
timely and effectively regulate decision-making strategies
to realize entrepreneurial goals. Therefore, we
hypothesized that:

Hla: Entrepreneurs’ goal orientation has a positive
impact on entrepreneurial decision-making quality.
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HI1b: Entrepreneurs’ metacognitive knowledge has a
positive impact on entrepreneurial decision-making
quality.

Hlc: Entrepreneurs’ metacognitive knowledge has a
negative impact on decision-making quality.

HId: Entrepreneurs’ metacognitive choice has a positive
impact on entrepreneurial decision-making quality.

Hle: Entrepreneurs’ monitoring has a positive impact on
entrepreneurial decision-making quality.

2.5. Moderating Effect of Environmental
Uncertainty

Cognitive adaptability describes a concept associated with
entrepreneurs' uncertain task context. And the effect of
entrepreneurs' cognitive adaptability in different degrees
of environmental uncertainty is different. It was indicated
from Carpenter and Fredrickson's empirical studies that
the degree of environmental uncertainty would influence
senior executives' choices in enterprises [13]. When the
degree of environmental uncertainty is lower, external
environmental factors like technological innovation and
competitive threats are in comparatively steady and easily
predictable states. At this time, with the appropriate use of
decision-making methods, entrepreneurs can predict
market demand more accurately and then make correct
decisions. However, in a highly uncertain environment,
the potential market demand is almost impossible to
predict all sorts of threats: goals are usually vague, thus
entrepreneurs' ability to accurately predict information is
weakened. Entrepreneurs need to integrate their
knowledge structure through cognitive adaptability. They
also have to adjust goals timely according to the external
environment, internal resources and abilities, and to make
decisions matched with environmental changes.
Therefore, we considered that environmental uncertainty
is an important moderator for entreprencurs' cognitive
adaptability to influence decision-making quality.
Specifically, high environmental uncertainty amplifies the
direct effect of CEO learning goal orientation on TMT
learning goal orientation [14], which potentially enhances
the start-ups' internal decision-making abilities in coping
with risks and challenges. Similarly, in a highly uncertain
environment, entrepreneurs would rapidly collect and
process relative information to lower the time cost on
obtaining relative information, help entrepreneurs evaluate
the strategies accurately and enhance decision-making
speed and efficiency [15]. Besides, Haynie and Shepherd
supposed that metacognitive experience generally appears
when entrepreneurs feel it impossible to finish a specific
ongoing entrepreneurial task [6]. The uncertainty in the
entrepreneurial environment increases the difficulty of
entrepreneurial success and the risk of entrepreneurial
failure. Therefore, the higher the degree of environmental
uncertainty is, the more likely it is to stimulate the
entrepreneurs' own metacognitive experience, and the
stronger the impact of metacognitive experience on
decision-making quality is.
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Meanwhile, the more uncertain the entrepreneurial
environment is, the more difficult it is to predict the
market demands and competitors' behavior, which
enhances entrepreneurs’ difficulties in alternative
strategies evaluation and selection. In the meanwhile, an
entrepreneur's metacognitive choice ability has a more
significant impact on decision quality. Finally, monitoring
can help entrepreneurs quickly recognize and absorb the
feedback information in the entrepreneurial process,
especially the negative feedback information.

When the degree of environmental uncertainty is higher,
the more negative feedback information would be, just
like changes in customers' demand. Entrepreneurs who
have a higher degree of recognition and commitment to
entrepreneurial goals would be strongly willing and
motivated to analyze the feedback information. They also
would adopt some amendments and adjustments to ensure
the decision-making quality and solve problems in the
entrepreneurial process. Therefore, we hypothesized that:

H2: Environmental uncertainty significantly moderates
the relationship between cognitive adaptability and
decision-making quality.
H2a: Environmental uncertainty positively moderates the
relationship between entrepreneurs’ goal orientation and
decision-making quality.
H2b: Environmental uncertainty positively moderates the
relationship  between  entrepreneurs’ metacognitive
knowledge and decision-making quality.
H2c: Environmental uncertainty positively moderates the
relationship  between  entrepreneurs’ metacognitive
experience and decision-making quality.
H2d: Environmental uncertainty positively moderates the
relationship between entrepreneurs’ metacognitive choice
and decision-making quality.
H2e: Environmental uncertainty positively moderates the
relationship between entrepreneurs’ monitoring and
decision-making quality.
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Figure 1. Research Framework
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3. METHODOLOGY

3.1. Sample and Data Collection

We collected data from company founders, team leaders,
and company executives involved in entreprencurial
decision-making. Data were collected via web-based
surveys and face-to-face interviews at two points over
seven months. The final 183 valid samples were with a
response rate of 76%. Sample enterprises were located in
21 provinces, including Shandong, Liaoning, Gansu, etc.
The industries included transportation, information
software, finance, catering, real estate, and commerce,
among which the information software industry accounted
for 25.1%, with the largest proportion. Respondents age
below 25 accounted for 15%, between 26 and 45
accounted for 79%, and above 46 accounted for 6%.
Among them, 37.7% were female, and 85.3% had a
college degree.

3.2. Measures

Entrepreneurs' cognitive adaptability. After modifying the
scale developed by Haynie and Shepherd based on
respondents' feedback, our formal scale includes 20 items.
Entrepreneurial decision-making quality. The scale
consists of two dimensions of decision-making speed and
recognition includes six items in total [16].

Environmental uncertainty. Most of the items are from the
scale developed by Miller and Frieson [17]. The study
measures environmental uncertainty from dynamics and
hostility containing six items.

Controlled variable. We choosed two types of controlled
variables: variables related to enterprises, including the
enterprises' dates of establishment and the industries they
are in; the other is variables related to entrepreneurs,
including age, gender, and educational background.

4. RESULTS

4.1. Reliability and Validity Analysis

Before testing our hypotheses, we conducted a reliability
and validity analysis. The consistency coefficients of each
internal variable all exceed or approach 0.7, indicating
that the questionnaire has good reliability.

Table 1 shows the result of confirmatory factor analysis
(CFA). It notes that each index reaches an ideal result, and
the overall five factors structural model of cognitive
adaptability provides a good fit. The same method is taken
on the decision-making quality and environmental
uncertainty to conduct CFA. In addition to RMSEA of
decision-making quality which exceed 0.08 a bit, every
other index reaches the ideal value indicating that the
scale has good validity.
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4.2. Hypothesis Tests Result

We used multiple regression analysis to test the
hypotheses following the moderation analysis method by
Hayes et al. [18]. The interaction term is generated after
mean centering is taken on the independent and
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moderating variables to make the regression equation
coefficients more explanatory. After centering, the
interaction term represents the moderation effect, that is,
the additional influence on the variable when two
variables coexist.

Table 1. Confirmatory Factor Analysis of Variables

Variable X¥df RMSEA RMR GFI IFI CFI
Cognitive adaptability 1.28 0.04 0.04 0.92 0.97 0.97
Decision-making quality 3.10 0.11 0.05 0.96 0.93 0.92
Environmental uncertainty 1.36 0.04 0.03 0.98 0.99 0.99

As summarized in Table 2, Model 1 inspects controlled
variables' impact on dependent variables. It shows that the
educational level of entrepreneurs and the company's age
are significantly positively correlated with decision-
making quality. Model 2 examines the effect of the five
dimensions of cognitive adaptability on decision-making
quality. Two variables of goal orientation ( B =0.23,
p<0.01) and monitoring ( B =0.17, p<0.1) have a
significant positive affect on decision-making quality.
And metacognitive experience has a significant negative
affect on decision-making quality ( B =-0.24, p<0.01), thus
Hla, Hlc, and Hle are supported. In contrast,
metacognitive knowledge and metacognitive choice
negatively correlated with decision-

making quality, but they do not reach the significance
level. Therefore, H1b and H1d are not supported. Based
on the above, H1 is partially supported.

Model 3 and Model 4 test the effect of environmental
uncertainty on the relationship between entrepreneurs'
cognitive adaptability and decision-making quality. The
changes in R2 and regression coefficients suggest that
environmental uncertainty significantly and positively
moderates the impact on goal orientation to decision-
making quality. (3=0.31, p<0.05). While environmental
uncertainty significantly negatively moderates the impact
of metacognitive knowledge on the decision-making
quality. Thus, H2a is supported, but H2b, H2¢, H2d, and
H2e are not supported. Based on the above, H2 is partially
supported.

Table 2. Regression Analysis Results

Explanatory Variable Predicted Variable
Model 1 Model 2 | Model3 | Model 4
Sex 0.01 -0.01 0.01 0.050
Age -0.07 -0.07 -0.07 -0.09
Educational background 0.10" 0.10" 0.10 0.10
Enterprise age 0.07" 0.06™ 0.07" 0.06"
Industry 0.01 0.01 0.02 0.02
Goal orientation 0.23™" 0.24™" 0.22"
Metacognitive knowledge -0.01 0.007 0.07
Metacognitive experience -0.24™ | 023" | -0.26™
Metacognitive choice -0.03 -0.03 -0.05
Monitoring 0.17" 0.13 0.11"
Environmental uncertainty 0.13" 0.13"
Goal orientationxEnvironmental uncertainty 0.31"
Metacognitive knowledgexEnvironmental uncertainty -0.39"
Metacognitive experiencexEnvironmental uncertainty -0.08
Metacognitive choicexEnvironmental uncertainty 0.12
MonitoringxEnvironmental uncertainty 0.01
Model 0.06 0.15 0.17 0.23
Variation 0.10 0.02 0.06
F-statistics 2.05 3.1 3.15™ 3.03"™

Notes: n=183;"*"Significant at the 0.01 level; **Significant at the 0.05 level; *Significant at the 0.1 level
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5. DISCUSSION

The study was conducted under the ‘Person-Environment
Fit’ perspective, and discussed the impact of cognitive
adaptability on entrepreneurial decision-making quality in an
uncertain environment. The results show that:

(1) The impacts of the five dimensions of cognitive
adaptability on decision-making quality are discrepant.
Cognitive adaptability’s significant positive effect on
entrepreneurial decision-making quality is directly shown
through two dimensions: entrepreneurs’ goal orientation and
monitoring; metacognitive knowledge, metacognitive choice,
and metacognitive experience all negatively affect the
decision-making quality, but only the impact of the
metacognitive experience is significant. The reason for this
result is suggested that explicit goal orientation and
monitoring are more important to enhance entrepreneurs’
decision-making quality compared with metacognition.

(2) The moderating effect of environmental uncertainty on
the relationship between five dimensions of cognitive
adaptability and decision-making quality is diversified. We
found differences in how entrepreneurs' cognitive
adaptability relates to decision-making quality partially
depending on environmental uncertainty. Specifically,
environmental uncertainty moderates significantly and
positively the relationship between goal orientation and
decision quality, which indicates that entrepreneurs with a
higher degree of goal orientation can better effectively keep
decision-making cognition in control in highly uncertain
entrepreneurial environments. Meanwhile, environmental
uncertainty  significantly negatively moderates the
relationship  between metacognitive knowledge and
decision-making quality. That means the stimulation effect
of metacognitive knowledge on the improvement of
decision-making quality would be weakened when the
degree of environmental uncertainty is higher.

5.1. Theoretical Contributions

Our research has three theoretical implications: First, this
study connected the decision-making and cognitive
adaptability literature to demonstrate that the cognitive
characteristics of entrepreneurs are particularly relevant to
the quality of decision-making, revealing under what
conditions entrepreneurs' cognitive adaptability can be more
beneficial in generating high-quality entrepreneurial
decision-making.

Second, prior studies on cognitive adaptability generally
regard it as an integral concept. However, this paper
discussed the different effects of the interaction between five
dimensions of entrepreneurs' cognitive adaptability and
environmental uncertainty to entrepreneurial decision-
making. We found differences in the sensitivity of five
dimensions of entrepreneurial cognitive adaptability to
environmental uncertainty. Thus, our research refined the
studies in cognitive adaptability and promoted its theoretical
development.
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Our research makes the third contribution by
introducing Person-Environment Fit Theory into
entrepreneurial cognition studies. It highlighted the
multiple moderating roles of environmental uncertainty
in the relationship between entrepreneurs' cognitive
adaptability and decision-making, providing a richer
understanding of the existing framework of 'context-
thinking-behavior' in entrepreneurial cognition research.

5.2. Practical Implications

The finding of the study sheds light on wiser decision-
making in an uncertain environment for entrepreneurs.
First, the entrepreneurs are inspired to develop more
robust cognitive adaptability to cope with unexpected
threats and tasks in an uncertain environment. Our
empirical studies indicated cognitive adaptability's
significance, which broadly affects entrepreneurs'
recognition, opportunity evaluation, and self-reflection
of decisions. Entrepreneurs with a higher level of
cognitive adaptability perform better in decision-
making. Second, Entrepreneurs are supposed to
prudently make strategic decisions in terms of
metacognitive knowledge since an entire duplicate
application of their prior management experience may
be unfit to the current situation under an environment
full of uncertainty. It is better to avoid being
overconfident about past management experience, for it
is not always reliable. Additionally, entrepreneurs
should constantly pay attention to the external and
internal changes, make proper adjustments on decision-
making strategies following those changes, and improve
their cognitive adaptability.

5.3. Potential Limitations and Future
Directions

We must acknowledge several limitations of our studies
that suggest directions for future research. First, the
study discussed the relationship between five
dimensions of entrepreneurial cognitive adaptability and
decision-making quality separately. In contrast, their
interaction and influence on decision-making quality
were not fully considered. In future research, scholars
should conduct more on the internal relationship
between five dimensions of cognitive adaptation and
their impact on entrepreneurial behaviors and
performance. Second, our research conducted
entrepreneurs' nature factors like gender, age,
personalities as controlled variables in the regression
analysis model. In entrepreneurship practice, these
factors may be significantly relavant to entrepreneurs'
cognition and then influence the quality of decision-
making. Hence, future studies should take these factors
as independent variables or moderators into the analysis
model, which sheds light on cognitive adaptability and
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strategic decision-making studies with a more integrated
framework.

6. CONCLUSION

The insights from our research are the byproduct of bringing
together two essential impact factors of entreprencurial
decision-making, adaptability of cognition and context of
cognition, to explore thoroughly how cognitive adaptability
affects entrepreneurial decision-making and the moderation
role of environment uncertainty during this process. Our
findings indicated that five dimensions of cognitive
adaptability influence decision-making quality differently
due to diversified moderating effects of environmental
uncertainty. In future research, scholars should refine and
extend our work to shed further light on the generation
mechanism of high-quality decision-making and drive
academic attention to the unique context of entrepreneurial
decision-making.
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