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Abstract
Background Medical students are supposed to utilize critical thinking (CT) to resolve problems in healthcare
settings. And the complex clinical environment requires effective collaboration and communication. Students
with higher emotional intelligence (EI) are more sensitive and can cope with the interpersonal communication
better. Con�ict is also inevitable in the medical workplace. This study aimed to evaluate the levels of CT, EI and
con�ict management modes (CMM) of the medical undergraduates, explore the correlation between CT and EI,
CMM, and provide a theoretical evidence basis for the medical education. Methods A cross-sectional study of
medical students from Jilin University was conducted using a questionnaire containing three parts: Critical
Thinking Disposition Inventory-Chinese Version (CTDI-CV), Emotional Intelligence Scale (EIS) and Rahim
Organizational Con�ict Inventory-II (ROCI-II). Demographic data relating to gender, grade and specialty were also
collected. Data was analysed using T-tests, Pearson correlation analysis and multiple regression analysis.
Results A total of 282 (95.39% response rate) medical undergraduates participated in this study. Students had a
positive level of CT (Mean (SD) =281.12(27.40)). There was a positive correlation between the overall CT skills
and the overall EI competencies (P < 0.01). For each dimension of ROCI-II, the total CTDI-CV score was
signi�cantly positively associated with integration and compromise scores (p < 0.01), signi�cantly negatively
associated with domination and compliance scores (p < 0.01) but not with avoidance score. The integration,
perceived mood, compliance, dominance, and self-emotional regulation were good predictors of overall CT
(adjusted R2 = 0.355). Conclusions Our �ndings showed medical undergraduates’ CT had signi�cant
correlations with EI and CMM. In other words, it was possible that the development of EI and con�ict
management skills might improve medical students’ CT. Therefore, further study is needed to uncover how
educators can effectively foster EI and con�ict management abilities to enhance the level of CT. The trial
registration number (TRN) ChiCTR1800015784 Date of registration 2018/04/20 Keywords Critical thinking,
Emotional intelligence, Con�ict management modes, Medical undergraduates

Background
The development of critical thinking skills has long been considered as a priority in higher medical education [1].
CT is described as making purposeful and advisable judgments as a result of engaging in a process of analysis
interpretation evaluation inference explanation, and reflection [2]. People who have strong CT skills exhibit keen
thoughts, a burning curiosity, and a thirst for reliable information. CT skills are required for an era when
biomedical knowledge base is expanding exponentially and acquisition alone is not enough for medical workers
to work in current clinical conditions [3]. Medical education should be more about how to handle and apply
knowledge using CT abilities in the future, not just to impart it to the students. Individuals compare and make
decisions repeatedly with CT skills -- comparing existing knowledge with new knowledge and then judging how
to act on those comparisons based on analysis mechanism [4, 5]. CT skills are indispensable to the
development of medical science and technology. Healthcare professionals with strong CT can break through the
constraint of the existing information, and generate new medical knowledge and innovations of using old and
new knowledge [6].

The courses of clinical decision-making and problem-solving demand CT skills [3]. Health professionals need to
effectively cope with complex and demanding clinical situations in fast rhythm environments. Medical workers
need advanced CT skill to accomplish actions that directly affect patient results [7, 8]. These actions include
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analyzing patients’ cases, considering patients’ emotions and weighing possible therapeutic measures, then
recognizing which treatment is the most appropriate [9]. Additionally, CT is increasingly important for medical
practitioners to criticize and use evidence [10], because medical professionals must deal with a large number of
misinformation on the network and the fact that various aspect of scienti�c knowledge is full of uncertainty.
Hence , a crucial aim of medical education is to develop students’ CT skills in preparation for clinical practice
[11].

Emotional intelligence (EI) is de�ned as “the ability to control one’s own and others’ emotions , to distinguish
among them, and to guide one’s thinking and action with this information [12].” EI skills are crucial important to
many parts of individual functioning. Evidences have demonstrated that EI has a signi�cant effect on creativity,
academic success, human mental health and cognitive-based performance [13-16]. EI is an important skill for
medical students that should be actively fostered. EI works on when medical personnel make decisions during
curing period, build rapport with patients, handle medical team collaboration, and deal with workplace pressure
[17-20]. Medical students with higher EI skills may result in excellent graduates and stronger clinical
performance [21, 22]. According to Kaya et al. [23], research on EI of nursing students is pivotal because it can
affect the quality of their CT skills, adoption of evidence-based practice and practice-based knowledge in their
practice. Despite its importance, there is little empirical research on CT and EI of medical undergraduates.

Research conducted by Pines et al. [24] con�rmed that medical students with effective con�ict management
skills, were good for preparing them for the challenges of healthcare environment. Health maintenance
organizations are complex and require a mass of teams to provide healthcare. Whenever healthcare providers
work together as a team, con�ict can emerge in these environments -- some would deem to be necessary [25].
The method to promote teamwork is not to avoid but to effectively manage intergroup and intragroup
disagreement, incompatibility, or other con�icts [26]. All con�ict is not problematic and when effectively
managed con�ict can have positive effects on results and fostering coordination, collaboration, and
professional productivity; unfortunately, poor con�ict management modes (CMM) can be costly. Studies found
that ineffective CMM on hospital units can undermine job satisfaction, group dynamics, and patient outcomes
[27-29]. According to Browne et al. [30], individuals with strong CT bring to con�ict conditions skills that create a
win-win con�ict solution. Little empirical study, however, has looked at how CT skills are related to CMM in
medical students.

Previous study has proved the correlation between CT and EI as well as that between CT and CMM, but little
research, to the best of our knowledge, has looked at these in medical undergraduates. Therefore, our
study served two purposes. First, the study aimed to explore the levels of CT, EI and CMM of medical
undergraduates. Second, our study also aimed to assess whether the relationship existed between CT and EI,
CMM.

Methods
Study design

A cross-sectional, anonymous study was undertaken with medical undergraduates in Jilin University. The study
was approved by Jilin University Human Ethics Committee (Approval No. 2018041601).
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Participants

Participants were recruited from a strati�ed random sample of medical undergraduate students in Jilin
University. Participation was innominate and voluntary. 269 students (95.39% of invited students) took part in
the study. The Raosoft sample size calculator [31] was used to obtain a suitable sample size based on the study
setting’s overall medical undergraduates (N = 2987). This process resulted in a recommended sample size of
249, which gave a 90% con�dence level with a 5% margin of error. Characteristics of the participants are
summarized in Table 1.

 

Data collection

Data collection was conducted between August to October, 2016. Prior to data collection, the researchers offered
all participants with su�cient disclosure of their rights, the purpose, bene�ts and risks of the study. The
questionnaire included socio-demographic questions (gender, grade, major, average grade reading habits, part-
time experience and internship experience) and three reliable and valid scales used previously in the literature to
measure CT, EI and CMM.

 

Critical thinking assessment

Critical Thinking Disposition Inventory-Chinese Version (CTDI-CV) was used to measure medical students’ CT
disposition. This questionnaire was modi�ed by Peng [32] according to Facione ’s California Critical Thinking
Dispositions Inventory [33]. The scale has 70 items in seven sub-scales: truth-seeking, open-mindedness,
analyticity, systematicity, CT self-con�dence, inquisitiveness and cognitive maturity. Respondents were asked to
rank their agreement with each comment on a 6-point scale from 1 (absolutely do not agree) to 6 (absolutely
agree). Alpha reliabilities for the seven subscales in the initial sample ranged from 0.54 to 0.77, and the alpha
reliability for the overall CT dispositions was 0.90, demonstrating good reliability. Total scores had a possible
range for total CTDI-CV scores is from 70 to 420, with higher score indicating stronger CT ability. During analysis
of CT, a score over 350 were considered to indicate a strong positive CT propensity; a score range from 280-349
presented a positive disposition of CT; a score range from 210-279 were de�ned as an unclear tendency of CT;
and scores below 210 indicated a negative CT disposition.

 

Emotional intelligence scale

Emotional Intelligence Scale (EIS) is a 33-item scale designed to measure an individual’s EI. The questionnaire,
revised by Professor Wang [34], has good reliability and validity. The EIS measures four EI variables. The four
areas or branches of EI include perceived emotion, self-emotional regulation, regulation of others emotions and
use of emotions. The scale uses a �ve-point Likert response scale, ranging from 1 (completely non-compliance)
to 5 (completely suitable). The highest score possible on composite is 165 and the lowest is 33. During analysis
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of EI, scores above 73 are considered high, scores between 50 and 73 are considered normal, and scores below
50 are considered low.

 

Rahim con�ict management assessment tool

Rahim Organizational Con�ict Inventory-II (ROCI-II), revised by Zhang [35], has 24 items to measure the five
subscales of CMM which are integration (7 items), domination (4 items), avoidance (5 items), compliance (5
items) and compromise (3 items). Cronbach’s alpha was found to be 0.78 [35]. This scale is scored on a 5-point
Likert-type scale of 1 to 5 (1 = strongly do not agree to 5 = strongly agree).The higher the score of each
independent type manifests more agreement with that particular CMM.

 

Statistical analysis

All data were analyzed using SPSS Version 21.0. Significance level was set at 0.05 using a two-tailed test;
therefore any p-values smaller than 0.05 indicated a statistically signi�cant association. Demographic
characteristics of participants were performed using descriptive statistics. Means and standard deviations were
reported for CT, EI and CMM scores. A t-test was used to identify whether there was a signi�cant change in
mean total EI with sex (testing whether the difference in gender was statistically different from zero). Pearson
correlation analysis was performed to examine the association between CT, EI and CMM. To identify predictors
of CT, multivariate stepwise linear regression analysis was conducted for the total EIS score, and the EIS and
ROCI-II subscales scores.

Results
Level of CT EI and CMM

The average total CTDI-CV score was 281.12 ± 27.40 (range = 219–370), indicating a positive CT disposition
among the participants. However, only 4 (1.49%) students’ scores were above 350 and a strong CT disposition.
None (0%) scored less than 210, presenting a negative disposition of CT. The factor scores of CT were
ranked as inquisitiveness, analyticity, cognitive maturity, open-mindedness, self-con�dence, systematicity and
truth-seeking (Table 2).

 

The mean EIS was 123.03 ± 15.13 (range 58–155), indicating that the medical students’ EI was high. Table 3
presents the distribution of EI in male and female survey participants. There were signi�cant differences of EIS
and each subscale in gender, where the female students appeared to score higher than the male students (all p-
values< 0.05).

Table 4 details the dimension scores of CMM were ranked as integration, compromise, avoidance, compliance,
dominance.
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Association between CT and EI, CMM

Except the correlation between truth-seeking and use of emotions for the whole participants non-signi�cant (r =
0.116), the various dimensions of CTDI-CV and EIS were a signi�cant positive correlation (p < 0.01). Scores on
all the ROCI-II module assessments were compared to the CTDI-CV scores using Pearson’s correlation
coe�cient. Medical undergraduates’ mean CTDI-CV was signi�cantly positively associated with integration and
compromise scores (p < 0.01), signi�cantly negatively associated with domination and compliance scores (p <
0.01) but not with avoidance score (Table 5).

Because EI and CMM have an impact on the medical undergraduates’ CT, we conducted multiple regression
analyses on the EIS and ROCI-II subscales, and the total CTDI-CV results. Higher levels of perceived emotion and
self-emotional regulation, and the more tending to apply integration, compliance and domination styles were
signi�cant predictors of stronger CT skills, with the model for total CTDI-CV score ( R2 = 0.364, adjusted R2 =
0.355, p < 0.01) accounting for 35.5% of the variance in total CTDI-CV scores (Table 6). According to the table,
the dependent variable regression equation can be written as follows: CT regression = 0.319integration +
0.199perceived emotion - 0.218compliance - 0.138domination + 0.159self-emotional regulation.

Discussion
We sought to explore levels of CT, EI and CMM in medical undergraduates and this study is the �rst to assess
the relationship between CT and EI, CMM in medical students in China. The results from our study suggest
medical educators that they should take the characteristics of the students in to account, especially how EI and
CMM can contribute to the capacity to foster CT skills. Furthermore, medical educators need to be conscious of
how CT can be improved.

 

The status of CT

The CT mean score was 281.12, which was higher than the established standards by Facione [33]. Our �ndings
suggest that medical undergraduates showed a positive overall disposition to think critical. This result
resembles the previous research conducted by Huang [36] and Raymond [37]. Students met or exceeded the 40-
point cut on the open-mindedness, analyticity, inquisitiveness, and cognitive maturity subscales. Similar to other
studies, inquisitiveness was found to score the highest [7, 36]. High scores for inquisitiveness indicated a greater
potential for the improvement of CT and clinical practice capabilities. CT skills are important for health
professionals, as they need to meticulously analyse and solve problems -- making good use of inquisitiveness
and questioning of information and decisions.

The �ndings indicated that students showed the weakest performance on the subscale of truth-seeking. In other
words, students were lack of honest and objective attitude about pursuing for truth or to reconsider decisions
based on new evidence. Disappointing as this may be, the subscale of truth-seeking score in fact is consistent
with that in other studies with healthcare students [11, 36]. This suggested a potential area for the focus of
courses that could facilitate the likelihood of medical students using their truth-seeking skills. Traditional
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medical education has been largely restricted to memorizing diseases knowledge. Traditional didactic course
passively delivers information and relies solely on lectures, and does not require students active participation to
re�ect on the meanings being ‘delivered’, hence limiting the development on scores in the truth-seeking subscale.
Hence, further strengthening truth-seeking characteristic in the medical education may be advantageous. This
characteristic can provide patients with more responsible medical services.

 

The correlation between CT and EI, CMM

A statistically signi�cant difference was observed between students’ gender and EI. The difference was
attributed to female students as their EI was higher than male students’ at a signi�cant level. The study
conducted by Czabanowska et al. yielded similar result [38]. Mostly the females are more sensitive and
generally more concerned about other people's emotion as compared with males. Our study showed a positive
correlation between CT and EI. Except the correlation between truth-seeking and use of emotions for the medical
students statistically non-signi�cant, the various subscales of CTDI-CV and EIS were a signi�cant positive
correlation. We found the perceived emotion and self-emotional regulation were the predictors of CT skills.
Therefore, it is likely that medical students’ EI plays an important role in the regulation of CT skills, and that
good critical thinkers are more effective in handling emotions when face with ambiguity [23]. Higher EI is
associated with increased cognitive competence, more rational behavior, and improved sociability [15]. The
students with higher EI are more �exible and more tolerant when confront with academic pressure, social
anxiety, and complex clinical con�icts [39]. Our �ndings indicated that medical educational professionals
prepared speci�cally for the improvement of CT or EI can help to foster both abilities positively.

Undergraduate medical students in this study preferred to use integrating style to manage con�ict. This result is
similar to the previous study conducted by Chan [40]. Integrating style which is the most effective in CMM may
be the preferred CMM within the medical students. The total CT shows the conspicuous positive correlation with
integration and compromise styles, signi�cant negative correlation with domination and compliance subscales,
but not with avoidance. Furthermore, integration, compliance and domination dispositions were signi�cant
predictors of CT. This result could manifest the signi�cant presence of CMM effect on CT skills in medical
education. Relationship con�icts are inevitable in the clinical work and cost a lot, including stress, burnout,
medical error, and turnover. Complete elimination of workplace con�ict is unrealistic [41]. Dealing effectively
with con�ict is a crucial capability for teamwork and the provision of patient service. That may contribute to
cultivating medical students for the various challenges of healthcare setting [24]. The complex clinical
environment requires effective collaboration, communication, decision thinking, and competencies to handle
con�icts. Critical thinkers bring to con�ict situations abilities that promote win-win con�ict resolution [30]. The
strong positive correlation between CT and CMM may imply that our study provide a good foundation for further
development of CT skills in the future.

The linear regression showed that perceived emotion, self-emotional regulation, integration, compliance and
domination styles were signi�cant predictors of CT. Therefore, EI and CMM can contribute to the capacity to
foster CT skills. Students with stronger CT have better clinical performance and higher academic achievement
[42]. Medical educators can provide students with platform to work in teams. In the team, students can learn to
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manage emotions, deal with relationship and task con�icts, and learn to think critically. The application of
situational teaching can also foster the development of medical students' CT, EI and con�ict management skills.

 

Limitations

Our study need to be considered in light of the following limitations. Firstly, a large proportion of our
respondents were from the same university and not across China. Although this may cast a gloom over other
results, given the homogeneity in responses and accordance with previous studies we think this does not deny
our capacity for deducing meaningful �ndings. In addition, self-reported questionnaires, such as the CTDI-CV
only measures the CT disposition not the application of these abilities in practice. As such, self-reported tools
may be in�uenced by social desirability, and the ability of students to accurately self-re�ect on their own skills.
This could have in�uenced the results to our survey. However, all the scales used in this study have been shown
to produce acceptable results and as such are appropriate for assessing CT, EI and CMM. Finally, because the
study was cross-sectional in nature, correlations between CT and EI, CMM may be the result of the overall
correlations, rather than the passage of time. Nevertheless, all the participants in this study were similar in age
and educational background, lending credence to the �ndings of this research.

Conclusions
CT is important for the quality of patient service, and the scienti�c development of healthcare. Our study makes
an important contribution to the process of improving medical students’ comprehensive ability by showing
correlation between CT and EI, CMM. Medical undergraduates who were more positive CT disposition performed
better in EI, and preferred to take integrate style. Critical thinking can help medical students better adapt to
changing clinical settings. Equipping medical students with more mature EI and con�ict management skills may
ultimately lead to stronger CT capacities and superior graduates as they enter the healthcare environment.
Medical educatorsmprove students’ teamwork ability so that they can learn to use CT skills to grasp emotions
and handle con�icts in a team.
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Tables
Table 1   Sample characteristics (n= 269)

Variables   N    (%)
Gender Male 88  32.7

Female 181 67.3
Grade
 

Second year 94  34.9
Third year 84  31.2
Fourth year 91  33.9

Major Nursing 72  26.8
Clinical medicine 71  26.4
Pharmacy 39  14.5
Oral hygiene 28  10.4
Preventive medicine 26    9.7
Else 33  12.2

Grade point average ≤70 23    (8.6)
71-80 125  (46.4)
≥81 121  (45.0)

Reading habit Yes 202  (75.1)
No 67   (24.9)

Part-time experience Yes 172  (63.9)
No 97   (36.1)

Internship experience Yes 193  (71.7)
No 76   (28.3)

 

Table 2   Descriptive analysis of CTDI-CV n=269



Page 13/14

Dimensions <40   40-49   ≥50   Mean SD
n %   n %   n %  

Truth-seeking 185 68.77   79 29.37   5 1.86   36.67 6.00
Open-mindedness   110 40.89   145 53.91   14 5.20   40.64 5.56
Analyticity 76 28.25   167 62.08   26 9.67   42.48 5.32
Systematicity 157 58.36   105 39.04   7 2.60   38.39 5.77
Self-confidence 133 58.74   124 36.80   12 4.46   38.98 5.85
Inquisitiveness 84 31.23   153 56.87   32 11.90   42.94 5.85
Cognitive maturity 97 36.06   142 52.79   30 11.15   41.02 7.50

 

 

Table 3   Means and standard deviations of the EI for males and females n=269

Dimensions   Perceived
emotion

  Self-
emotional
regulation

  Regulation
of others
emotions

  Use of
emotions

  EI score

Gender a   M F   M F   M F   M F   M F
Mean   3.49 3.66 3.68 3.89   3.56 3.76   3.72 3.96   118.47 125.18
SD   0.58 0.48 0.60 0.48   0.59 0.50   0.73 0.63   17.05 13.60
t     -2.479*   -3.096*   -3.015*   -2.790*   -3.487*

                                         

a M=Male, F=Female.

* p < 0.05.

 

Table 4  Means and standard deviations of the five conflict management styles n=269         

Dimensions Integration Compromise Domination Avoidance Compliance
Mean 3.90 3.72 2.81 3.56 2.99
SD 0.54 0.57 0.75 0.65 0.66 

Table 5  Correlation between CT and EI , CMM r value

Dimensions T O A S SC I C CT
Perceived emotion 0.155* 0.207** 0.276** 0.353** 0.207** 0.378** 0.293** 0.409**

Self-emotional regulation 0.267** 0.332** 0.312** 0.347** 0.213** 0.339** 0.217** 0.437**

Regulation of others emotions 0.161** 0.252** 0.319** 0.227** 0.206** 0.334** 0.174** 0.359**

Use of emotions 0.116 0.201** 0.164** 0.204** 0.122* 0.288** 0.225** 0.290**

EI score 0.223** 0.308** 0.334** 0.345** 0.207** 0.399** 0.289** 0.457**

Integration 0.349** 0.441** 0.260** 0.346** 0.050 0.372** 0.328** 0.469**

Compromise 0.114 0.267** 0.160** 0.204** 0.051 0.241** 0.131* 0.251**

Domination  0.116 -0.144* -0.119 -0.123* 0.007 -0.121* -0.132** -0.164**

Avoidance -0.015 0.067 0.153* 0.020 -0.070 0.060 0.041 0.053
Compliance -0.224** -0.082 -0.125* -0.246** -0.101 -0.054 -0.062 -0.192**
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* p < 0.05; ** p < 0.01.

T Truth-seeking, O Open-mindedness, A Analyticity, S Systematicity, SC  Self-confidence, I Inquisitiveness, C Cognitive
maturity, CT Critical thinking

 

Table 6 Multivariable linear regression analysis between CT and EI, CMM

Variables SE B β R2 △R2 t
Constant 13.951 190.235 - - - 13.636**

Integration  3.058  16.133 0.319 0.220 0.217  5.276**

Perceived emotion  0.351   1.050 0.199 0.280 0.058  3.340**

Compliance  2.047 -9.036 -0.218 0.331 0.049 -4.415**

Domination  1.820 -5.004 -0.138 0.350 0.019 -2.749*

Self-emotional regulation  0.373  0.905 0.159 0.364 0.012  2.424*

* p < 0.05; ** p < 0.01.


