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ABSTRACT
Background: The importance of pharmacy practitioners’ personality traits in their 
professional development and future patient-centered pharmaceutical care practice has 
been widely recognized. Metacognitive skills in critical thinking, self-directed learning 
as a critical part of pharmacy training has been emphasized in the new pharmacy 
education accreditation standard. Correlation between metacognition and personality 
has been demonstrated in patients with personality pathology. Objectives: This 
work aimed to study the association between personality and metacognition among 
Chinese pharmacy students. Materials and Methods: A total of 130 pharmacy students 
voluntarily completed the 30-item Metacognitions Questionnaire (MCQ-30) and NEO 
Five-Factor Inventory (NEO-FFI) to measure their metacognitions and personality traits, 
respectively. Results: Pearson Correlations showed a strong association between 
metacognition and NEO-FFI conscientiousness personality trait. NEO-FFI neuroticism 
was found weakly but significantly positively associated with overall MCQ-30 scores, 
strongly positively associated with metacognitive factors “Negative beliefs about worry” 
and “Cognitive self-consciousness”, moderately negatively associated with “Positive 
beliefs about worry” or “Cognitive confidence” subscales of MCQ-30. Scores on the 
NEO-FFI extraversion, openness or agreeableness and the metacognitive factor “Positive 
beliefs about worry”, “Cognitive confidence” or “Negative beliefs about worry” were 
highly correlated. Conclusion: This study firstly linked pharmacy students’ personality 
traits to their metacognition levels, suggesting that educational interventions to develop 
metacognitive skills might contribute to the improvement of students’ personality traits.
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INTRODUCTION
As the responsible provision of  
pharmacotherapy aiming to achieve desired 
outcomes that improve the life quality 
of  patients, modern pharmaceutical care 
emphasizes the patient-centered practice.1,2 
Therefore, pharmacy practitioners need 
to build direct personal, professional and 
responsible relationships with patients.3 
During the current pharmaceutical care 
practice, pharmacists must assume the 
multiple functions of  a communicator, 
decision maker, life-long learner, caregiver, 
tutor and manager, etc.4 Moreover, along 
with the development of  interprofessional 

team collaboration in health care, 
pharmacists should undertake effective 
communication in a therapeutic team, 
which includes other pharmacists as well 
as other professionals such as physicians 
and nurses.3 Therefore, in order to improve 
the pharmaceutical care implementation 
and maintain the good interpersonal 
communication that is essential in clinical 
therapeutic relationship, the personality 
predisposition of  pharmacists is necessary.
At present, the importance of  pharmacy 
practitioners’ personality traits in their 
professional development has been widely 
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recognized.5-9 Rosenthal et al.7 linked pharmacists’ 
personality traits to their behaviors and performance 
in the pharmacy practice research, an approach for 
the integration of  new knowledge and practices. As 
individuals tend to choose the careers which match 
their personality, the congruence between the profiles 
of  personalities and career choice among pharmacy 
professionals has been demonstrated.5,8 Their 
personality has been considered as a crucial factor in the 
professional paths taken by pharmacists.5,8 A pharmacist 
tend to actively engage in clinical practice when his/
her personality is in full coordination with his/her 
work environment. Otherwise, he/she would exhibit 
dissatisfaction, could not show effective behavior and be 
possibly limited in making a positive contribution to his/
her practice and work environment.5,8 The results from 
an online survey of  second-year Doctor of  Pharmacy 
students9 showed certain personality traits among 
future pharmacists influenced their preferences for 
health outcomes in the context of  hypothetical cancer 
treatment decision-making. Thoresen et al.6 Showed the 
significant correlation between the personality profiles 
and the sales performance of  pharmaceutical company 
sales representatives. Considering these uncovered 
correlation between pharmacy professionals’ personality 
characteristics and work-related performance, successes, 
or career anchors, some educators have proposed the 
need for the training tailored specifically to the students’ 
personality traits that are conducive to patient-centered 
pharmaceutical care practice.5,10 However, because 
personality is believed to show considerable continuity 
over time,10 it might be difficult to change students’ 
personality traits through the professional education 
during college.
From the perspective of  psychology, accumulative 
evidences have revealed weak metacognition is closely 
associated with the severity of  personality pathology.11-13 
Accordingly, psychological interventions based on 
metacognitive training have been demonstrated to be 
effective in improving personality disorder symptoms, 
interpersonal and social functioning.14,15 Metacognition 
simply defined as the capacity to think about one’s 
thinking is one’s “knowledge and cognition about cognitive 
phenomena as well as monitoring of  one’s own memory, 
comprehension and cognitive enterprises”.16,17 A person 
possessing high metacognitive skills is someone who 
can regulate his/her thinking and learning through self-
assessment. Considering the ever-changing nature of  
the pharmacy profession, which requires ongoing self-
assessment of  knowledge and skills as well as life-long 
learning, the importance of  metacognition skill training 

in pharmaceutical education has been highlighted in 
recent years.16-23

During the learning process, pharmacy students need 
metacognitive skills to supervise and adjust their thinking, 
understanding and reasoning and problem-solving, that 
are underlying components or desired outcomes of  
pharmaceutical curricula. Metacognition is essentially 
a means to address “what” “when” and “how” to learn. 
If  a learner know what he/she knows and does not 
know, he/she will focus on acquiring the knowledge 
he/she is lacking. As for the pharmacy practitioners 
such as pharmacists, metacognitive skills may affect 
their professional judgments, for example, being met 
cognitively aware can lead to better critical thinking and 
monitoring of  actions, thus prevent medication errors in 
the clinical settings.16-23 Considering the well-accepted 
role of  metacognition in professional development, 
the new pharmacy education accreditation standard 
emphasized the metacognitive skills in critical thinking, 
self-directed learning as a critical part of  pharmacy 
training.16-23

Metacognitive skills are useful for learners to develop 
effective self-directed, lifelong learning strategies and 
increase self-awareness, the latter of  which is a vital 
component of  professional and personal growth for 
pharmacy students.22 Self-awareness training has been 
shown to affect personality traits in healthy volunteers.24 
More importantly, metacognition is fortunately not an 
innate skill, but can be effectively developed when certain 
educational approaches are employed.16-23 Therefore, 
if  there is a close relationship between metacognition 
and personality traits among pharmacy students, it is 
encouraging that teaching metacognitive skills might be 
a pathway to develop students’ personality traits, enable 
the student to be a better learner and become a better 
pharmacy professional. However, current evidences on 
the correlation between metacognition and personality 
are from patients with personality pathology.11-13 This 
work aimed to study the association between personality 
and metacognition among Chinese pharmacy students.

MATERIALS AND METHODS 
Student participants

A total of  130 pharmacy students (53 males and 77 
females; 35 first-year students, 30 students in their 
second year, 30 studying in the third-year of  the 
program and 35 fourth graders) who were recruited via 
the Internet voluntarily completed two questionnaires 
to measure their personality traits and metacognitions, 
respectively, on June 4-5, 2019. Approval was received 
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from the Ethics Committee of  Medicine College, Wuhan 
University of  Science and Technology (2019051).

Measures

Personality traits of  student participants were measured 
with an instrument named the NEO Five-Factor 
Inventory (NEO-FFI or the Big Five),5-7,9 a 60-item 
questionnaire with 5-point Likert scales (from 1 point 
= “strongly disagree” to 5 points = “strongly agree”) 
widely applied to evaluate features of  5 personality traits 
(i.e. neuroticism, extraversion, openness, agreeableness, 
conscientiousness). 
The Metacognition Questionnaire-30 (MCQ-30)16 
was applied to evaluate students’ metacognition. As a 
30-item questionnaire with 4-point Liker-type scale 
(from 1 point = “do not agree” to 4 points = “agree 
very much”). There are 5 subscales in MCQ-30 including 
“Positive beliefs about worry”, “Negative beliefs about worry”, 
“Cognitive confidence”, “Need to control thoughts” and “Cognitive 
self-consciousness”.
The bilingual versions in both English and Chinese of  
these two survey instruments were used to ensure the 
accurate comprehension of  student respondents.

Data analysis

Statistical analyses were performed using SPSS version 
22.0 (IBM Corp, Armonk, NY, USA). The association 
between MCQ-30 subscales or total scale and each 
of  5 personality traits was measured with Pearson’s  
Correlation Coefficient (r). The gender or grade 
difference was determined using analysis of  variance 
(ANOVA). When p < 0.05, statistically significance was 
considered. 

RESULTS
Mean scores and standard deviations on the NEO-
FFI as well as MCQ-30 scores are presented in Table 
1. Our analysis revealed no significant gender or grade 
difference in NEO-FFI and MCQ-30 scores.
Importantly, as shown in Table 2 and Figure 1, analysis 
on correlations between NEO-FFI and MCQ-30 scores 
showed a significant correlation between total scores of  
MCQ-30 and NEO-FFI neuroticism (r:0.172, p<0.05), 
as well as a strong positive correlation between total 
scores of  MCQ-30 and NEO-FFI conscientiousness 
(r:0.447, p<0.01).
As for the MCQ-30 subscales, as shown in Table 2 and 
Figure 2, NEO-FFI neuroticism showed the strongest 
positive correlation of  “Negative beliefs about worry” (r:0.842, 
p<0.01), followed by “Cognitive self-consciousness” (r:0.311, 
p<0.01). Moderate negative correlation was found 
between NEO-FFI neuroticism and “Positive beliefs about 
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worry” (r:-0.572, p<0.01) or “Cognitive confidence” (r:-0.590, 
p<0.01) subscale of  MCQ-30. NEO-FFI extraversion 
was strongly positively associated with “Positive beliefs about 
worry” (r:0.614, p<0.01) or “Cognitive confidence” (r:0.705, 
p<0.01) and strongly negatively associated with “Negative 
beliefs about worry” (r: -0.622, p<0.01; Table 2 and Figure 
3). A moderate positive correlation between NEO-FFI 
openness or agreeableness and “Positive beliefs about worry” 
or “Cognitive confidence” (r: 0.439-0.556, p<0.01) as well 
as a moderate negative correlation between NEO-FFI 
openness or agreeableness and “Negative beliefs about 
worry” (r:-0.558-0.583, p<0.01) were shown in Table 2, 
Figure 4 and 5. And a strong and positive correlation 
was obtained between NEO-FFI conscientiousness and 
“Need to control thoughts” (r:0.645, p<0.01; as in Table 2 
and Figure 6)

DISCUSSION
In the field of  psychopathology, a clear relationship 
between metacognitive deficits and personality pathology 
has been found in patients with personality disorders.11-15 
For example, borderline personality disorder (BPD) 
patients showed bias in their metacognitive awareness 
of  self-regulatory ability. Low metacognitive ability was 
closely related with more frequent presence of  suspicious, 
paranoid and strange thoughts,11 as well as the higher 
expression of  anger.14 Accordingly, metacognitive training 
or therapy which targets metacognitive mastery has 

Figure 1: Pearson correlations between NEO-FFI neuroticism 
or conscientiousness and total scores of MCQ-30 of pharmacy 

student participants resulted significant correlations.

Table 2: Pearson Correlation of MCQ-30 with the NEO-FFI.
MCQ-30 NEO-FFI 

neuroticism
NEO-FFI 

extraversion 
NEO-FFI 

openness
NEO-FFI 

agreeableness
NEO-FFI 

conscientiousness
Total score 0.172* 0.051 0.096 0.139 0.447**

Positive beliefs about worry -0.572** 0.614** 0.529** 0.482** 0.172*

Negative beliefs about worry 0.842** -0.622** -0.583** -0.558** 0.080

Cognitive confidence -0.590** 0.705** 0.556** 0.439** 0.054

Need to control thoughts 0.175* -0.120 -0.017 -0.020 0.645**

Cognitive self-consciousness 0.311** -0.289** -0.107 0.129 0.053
*p < 0.05**p < 0.01

Figure 2: Pearson correlations between NEO-FFI neuroticism 
and MCQ-30 subscales of pharmacy student participants 

resulted significant correlations.

been considered as an useful add-on intervention for 
patients. Unlike these previous studies on patients 
with personality disorders, the present study is the 
first investigation uncovering the association between 
personality and metacognition among students. But 
in line with the findings from the personality disorder 
patients,11-15 this study suggested a possible interaction 
between pharmacy students’ metacognitive ability 
and their personality traits during the undergraduate 
years. Based on this finding, it can be speculated that 
a metacognitive improvement during pharmaceutical 
education would consequently contribute to a general 
improvement in the students’ personality traits, the 
latter of  which has been well-accepted to play an 
important role in pharmacy practitioners’ professional 
development as well as modern pharmaceutical care.5-9 
The MCQ-30 applied in this study is a widely used 
multidimensional measure for metacognitive beliefs and 
processes.16 The reliability of  MCQ-30 as a measurement 
tool for metacognition has been supported in previous 
studies.16,17 Higher MCQ-30 scores indicate greater 
metacognitive activity.16,17 In the present study, the 
MCQ-30 results were compared with the personality 
trait levels measured by the NEO-FFI, a validated and 
reliable instrument based on the five-factor model 
(FFM) of  personality, which describes the universality 
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metacognitive activity, in particular, with metacognitive 
beliefs concerning the need to control their own thoughts, 
tend to possess higher individual’s organizational ability. 
In other words, conscientiousness is a positive predictor 
for a pharmacy student’ metacognitive ability. A student 
who can better regulate his/her thinking and learning 
through self-assessment appeared to be characterized by 
a higher intensity of  conscientiousness.
There was no strong correlations between overall MCQ-
30 scores and the other four personality dimensions 
(neuroticism, extroversion, agreeableness or openness) 
involved in FFM. However, NEO-FFI neuroticism 
was found weakly but significantly positively associated 
with overall MCQ-30 scores, strongly positively associated 
with metacognitive factors “Negative beliefs about worry” 
and “Cognitive self-consciousness”, moderately negatively 
correlated to “Positive beliefs about worry”, “Cognitive 
confidence” subscales in MCQ-30. These results suggest 
that a pharmacy student who has higher difficulty in 
coping with stress tends to have more beliefs regarding 
uncontrollability and risk, focus more attentions on 
thought processes, but have less confidence in attention 
and memory. NEO-FFI extraversion means the intensity 
and quantity of  interpersonal interactions.3,9 NEO-FFI 
openness refers to a person’s interest in discovering 
the world and his/her attitude regarding new ideas.3,9 
NEO-FFI agreeableness is conceptually described 
as cooperation, altruism and willingness to exhibit 
kindness and warmth.9 In our study, the scores on the 
NEO-FFI extraversion, openness or agreeableness and 
the metacognitive factor “Positive beliefs about worry”, 
“Cognitive confidence” or “Negative beliefs about worry” 
were highly correlated, which suggests that these three 
personality traits was associated with the metacognitive 
beliefs and confidence.
So far, pharmaceutical educators have employed some 
teaching strategies for the improvement of  students’ 
metacognition.16-23 In a review conducted by Medina 
et al.16 interventions including exam reviews, cognitive 
apprenticeships, thinking out loud protocols, modeling 

Figure 3: Pearson correlations between NEO-FFI  
extraversion and MCQ-30 subscales of pharmacy student 

participants resulted significant correlations.

Figure 4: Pearson correlations between NEO-FFI openness 
and MCQ-30 subscales of pharmacy student participants 

resulted significant correlations.

Figure 5: Pearson correlations between NEO-FFI  
agreeableness and MCQ-30 subscales of pharmacy student 

participants resulted significant correlations.

Figure 6: Pearson correlations between NEO-FFI  
conscientiousness and MCQ-30 subscales of pharmacy  

student participants resulted significant correlations.

of  personality and has been well-accepted among 
personality psychologists.5-7,9 Here, we reported a strong 
positive correlation between overall MCQ-30 scores 
and NEO-FFI conscientiousness among pharmacy 
students, which was evaluated using Pearson correlation. 
Accordingly, NEO-FFI conscientiousness also had 
a positive and strong correlation with the MCQ-30 
subscale “Need to control thoughts”. As one of  personality 
dimensions included in five-factor personality model, 
conscientiousness is conceptually defined as the capacity 
to overcome impulses to act in a goal- and task-directed 
manner.3,9 Importantly, conscientiousness trait has 
been considered as a key factor in treatment-related 
outcome preferences among pharmacy students.3,9 Our 
results suggested that pharmacy students with greater 
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of  metacognitive skills, self-explanation methods, 
reflection assignments and judgment of  understanding 
assignments have been suggested to be implemented 
in the didactic setting to help students improve 
metacognitive skills in the classroom. In the experiential 
setting, teachers can raise students’ self-awareness and 
help metacognitive thinking to occur automatically 
through emphasizing mastery goal setting, requesting 
clinical documentation with an explanation, using 
questioning and feedback techniques and scaffolding 
experiential rotation structure, etc. Based on the 
correlation between metacognition and personality 
which was reported in our study, these metacognitive 
training strategies might also be useful for improving the 
students’ personality traits that are conducive to their 
professional development and future patient-centered 
pharmaceutical care practice.
There are some limitations in the present study. 
Further empirical supports on the effectiveness of  
metacognitive training in personality improvement 
during pharmaceutical education are needed. Moreover, 
during the survey, a total of  229 pharmacy students were 
enrolled in the studied university. Because the student 
respondents were recruited via the Internet voluntarily, 
the overall response rate was 57%. To verify our findings, 
larger samples should be included in further researches.

CONCLUSION
This is the first study that linked pharmacy students’ 
personality traits to their metacognition levels. We 
observed a strong association between metacognition 
and conscientiousness personality trait. The other four 
personality dimensions (neuroticism, extroversion, 
agreeableness or openness) involved in FFM also showed 
varying degrees of  association with some metacognitive 
factors. These results suggested that educational 
interventions to develop metacognitive skills might 
contribute to the improvement of  students’ personality 
traits, the latter of  which has been well-accepted to be 
important for their professional development and future 
patient-centered pharmaceutical care practice.
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SUMMARY
• There is an association between pharmacy 

students’metacognitive ability and their personality 
traits during the undergraduate years.

• Hence, metacognitive training strategies might 
be useful for improving the students’personality 
traits that are conducive to their professional 
development and future patient-centered 
pharmaceutical care practice.
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