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Abstract

Purpose: Emotional intelligence (EI) is an increasingly important aspect of a health professional’s skill set. It
is strongly associated with empathy, reflection and resilience; all key aspects of radiotherapy practice.
Previous work in other disciplines has formed contradictory conclusions concerning development of EI over
time. This study aimed to determine the extent to which EI can develop during a radiotherapy undergraduate
course and identify factors affecting this.

Methods and materials: This study used anonymous coded Likert-style surveys to gather longitudinal data
from radiotherapy students relating to a range of self-perceived EI traits during their 3-year degree. Data
were gathered at various points throughout the course from the whole cohort.

Results: A total of 26 students provided data with 14 completing the full series of datasets. There was a
17·2% increase in self-reported EI score with a p-value< 0·0001. Social awareness and relationship skills
exhibited the greatest increase in scores compared with self-awareness. Variance of scores decreased over
time; there was a reduced change in EI for mature students who tended to have higher initial scores. EI
increase was most evident immediately after clinical placements.

Conclusions: Radiotherapy students increase their EI scores during a 3-year course. Students reported higher
levels of EI immediately after their clinical placement; radiotherapy curricula should seek to maximise on
these learning opportunities.

Keywords: emotional intelligence; undergraduate students; radiotherapy

INTRODUCTION

Emotional intelligence (EI) is perhaps best
defined as ‘the ability to recognise, understand

and manage emotions in ourselves and others’.1

This ability is distinct from, but complementary
to, academic intelligence.2 A number of different
models of EI have been proposed that define it as
an ability,3 a set of traits and abilities,4 or a com-
bination of skills and personal competencies.5–7

Although a number of different models of EI
exist, awareness and management of emotion are
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central to all.8 EI is frequently classified as either
‘ability’ or ‘trait’. Ability EI9 refers to cognitive
abilities and is generally measured through per-
formance tests, whereas trait EI10 refers to emo-
tional self-efficacy and is generally measured
using a self-report questionnaire.

Although EI theory initially related to leader-
ship and management performance,11 it is
increasingly being associated with key skills
required by health professionals12 with positive
outcomes for patients, the profession and the
health professional. Healthcare work demands
high levels of empathy,13 particularly in profes-
sions where a therapeutic relationship with a
patient is crucial.Weng’s et al. study14 of surgeon–
patient relationships concluded that high surgeon
EI correlated well with post-surgical patient
satisfaction. Another key skill linked with EI is
that of reflection15; reflective practice is a cor-
nerstone of both effective holistic care and
ongoing education. Aside from benefits to
patients, evidence suggests that high EI confers
some resilience to stress16 andmay help healthcare
professionals avoid burnout. Empathy, reflection
and resilience can be seen to be core attributes of
radiotherapy (RT) professionals. Therapy radio-
graphers need to develop strong therapeutic
relationships with patients while working in a
stressful fluid environment. The rapid develop-
ment of technology and techniques also demands
a strong reflective approach to practice. Thus, it
can be seen that high EI should be a particularly
desirable trait of RT professionals.

EI traits were originally reported as stable, until a
2004 paper confirmed that EI can be developed in
managers.12 In healthcare there is a growing
body of evidence addressing EI development
in medical,17 dental2 and nursing18 students.
Controversy remains with one recent paper18

failing to identify any development in EI in
nursing students, whereas a study of social work
students19 concluded that interventions could
improve EI scores. The disparity in findings can,
perhaps, be explained by the different models and
measurements relating to EI. The nursing study,
for example, measured ‘ability’ EI, which is
strongly linked with cognitive ability as opposed to
‘trait’ EI. Clearly care is needed with measurement
tools and the intended focus of interventions.

Despite this work in other health professions,
to date there is little reported evidence relating to
EI development in pre-registration RT students.
MacKay et al.20 have measured EI in both qua-
lified diagnostic and therapy radiographers, but
evidence relating to EI development in RT
training is lacking. The modern RT curriculum is
enriched by the introduction of reflective assess-
ments,21 user involvement22 and a range of other
educational interventions that aim to increase
empathy, reflection and other aspects of ‘trait’ EI.
It is clear, however, that evidence-based recom-
mendations12 concerning the need for long-term
studies evaluating the impact of these on students
are absent from the evidence base.

This study aimed to address this gap in the
evidence base by establishing the role and
potential development of EI in pre-registration
RT students. It also sought to evaluate the impact
of various interventions by tracking their ‘trait’ EI
scores at various points throughout the duration
of a 3-year undergraduate course. The project
aimed to answer the following research
questions:

(1) Does EI improve from start to end of the
course?

(2) Which aspects of EI change most through-
out the course?

(3) What demographic factors influence EI
development?

(4) What points in the course are associated
with EI changes?

METHODS

Trait EI, which is strongly linked to the pre-
viously discussed RT attributes, is best measured
with self-reporting tools.9 Although more reliable
performance testing has been used in previous
studies,10 these aim to measure ability-based
cognitive EI aspects and have limited value for
the RT-valued trait EI domains. All 26 students
in the cohort were therefore invited to provide
regular self-evaluation of their EI using a simpli-
fied paper-based Likert-style questionnaire (see
Figure 1) adapted from Fullan.23 There were no
exclusion criteria with students being advised to
complete the self-assessments for their own
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reflective practice even if they were unwilling to
participate. Evaluation opportunities accom-
panied key pre-clinical preparation seminars and
post-clinical reflection tutorials. Students com-
pleted questionnaires in class; the paper-based
format was selected to improve completion rates.

Participants were asked to rate their own per-
formance on a five-point scale in relation to 18
statements relating to different aspects of EI. Data
were collected at six points throughout the
3-year undergraduate course as seen in Figure 2.
The first survey was deployed just before the first
year 2 placement, which was the first ‘long’

placement of the course. This point represented
the end of the generic foundation teaching
before commencement of formal EI teaching and
interventions. As evidence suggests a link
between experiential learning and EI develop-
ment, the second survey was deployed upon
return from placement and subsequent surveys
preceded and followed the second year 2 place-
ment. The fifth survey was used before the first
year 3 placement and the final survey after
graduation.

All responses were anonymous with partici-
pants choosing a codeword or phrase to identify

SELF AWARENESS 

Emotional (reading one’s own emotions and recognising their impact; using “gut sense” to guide decisions)  

Accurate self assessment (knowing one’s strengths and limits) 

Self confidence (a sound sense of one’s self worth and capabilities  

SELF MANAGEMENT 

Emotional self control (keeping disruptive emotions and impulses under control) 

Transparency (displaying honesty and integrity; trustworthiness)  

Adaptability (flexibility in adapting to changing situations or overcoming obstacles) 

Initiative (readiness to act and seize on opportunities)  

Optimism (seeing the upside in events) 

SOCIAL AWARENESS 

Empathy (sensing others’ emotions, understanding their perspective, and taking active interest in their concerns)  

Organisational awareness (reading the currents, decision networks and politics at the organisational level) 

Service (recognising and meeting client or customer needs) 

RELATIONSHIP MANAGEMENT 

Inspirational leadership (guiding and motivating with a compelling vision) 

Influence (wielding a range of tactics for persuasion) 

Developing others (bolstering others’ abilities through feedback and guidance)  

Change catalyst (initiating, managing and leading in a new direction) 

Conflict management (resolving disagreements) 

Building bonds (cultivating and main taining a web of relationships) 

Teamwork and collaboration (co-operation and team building) 

Figure 1. Emotional intelligence (EI) questionnaire statements.

Figure 2. Project timeline.
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themselves. This allowed longitudinal tracking
of participants while preserving anonymity.
Participation was voluntary and ethical approval
for the data collection was provided by the
University Human Research Ethics Committee
as part of a wider course development project.
Participant scores were collated for each question
and as an overall score at each instance of data
harvesting. Statistical analysis within Excel
explored longitudinal trends in order to answer
the research questions.

RESULTS

Cohort
There was a 100% participation rate from the
26 students within the cohort. Out of these,
14 students missed data collection events and
returned only partial datasets; however, initial
and final data were provided by 16 of the stu-
dents. Gender for the group comprised three
male, 18 female and five undisclosed, and the age
ranged from 20 to 40 years old at completion of
the final survey.

EI development
The total survey scores for each participant and
subtotals within each of the EI domains were
converted to percentages and tabulated for each
intervention stage. Normality testing with the
Shapiro–Wilk test confirmed that the data were
normally distributed and that parametric statis-
tical analysis tools were appropriate. A two-tailed
paired t-test was used to compare the mean scores
per domain and overall for the 16 participants
who supplied initial and final data. The results are
presented in Table 1; it is clear that overall there
had been a highly statistically significant
(p< 0·0001) improvement in overall absolute EI
score of 12·5 throughout the course. This was

derived from the raw Likert data, which ranged
from a minimum of ‘1’ to a maximum of ‘5’ per
question. Application of a scaling factor con-
verted this increase to an adjusted percentage
change of 17·2%. Variance and standard devia-
tions in responses were generally smaller at the
end of the course. There were larger increases in
score associated with the ‘social awareness’ and
‘relationship’ domains; again these were statisti-
cally significant.

Demographic factors
Correlation analysis was problematic for gender
owing to low numbers of male respondents.
There was a moderate positive correlation of age
to starting score (r = 0·636) suggesting that more
mature individuals tended to score higher than
their younger peers. There was also a moderate
negative correlation (r = −0·649) of age to
improvement in score suggesting that younger
individuals tended to improve their score more
than their mature counterparts. Absolute differ-
ence in performance between different age
groups was not evident at the final survey,
although initial variance was noticeable.

EI variation with time
Analysis of variance was performed to identify
changes in variance with progression through the
course. Scores throughout the course were
measured and plotted for the different domains
and questions as seen in Figures 3 and 4. It can be
seen that there was little difference between the
trend in student performance within the different
questions and domains. It is also clear from
Figures 3 and 4 that EI scores increase upon
return from clinical placements compared with
scores before placement. In particular, there was a
statistically significant increase in score after the
Semester 4 clinical block and after the final

Table 1. Emotional intelligence total score improvement

Measure Initial mean score Final mean score Change (%) p-value

Overall 64·6 (64·8%) SD = 8·8 77·1 (82%) SD = 8·1 17·2 0·000057
Self-awareness 10·9 (66·1%) SD = 2 12·6 (79·7%) SD = 1·4 13·6 0·002
Self-management 19·1 (70·6%) SD = 2·3 22·3 (86·7%) SD = 2·3 16·1 0·000037
Social awareness 11·1 (67·2%) SD = 2·2 13·4 (87%) SD = 1·3 19·8 0·0011
Relationships 23·6 (59·4%) SD = 3·6 29 (78·5%) SD = 3·7 19·1 0·00026
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clinical blocks as seen in Table 2. This table also
depicts a slight decline in score during academic
blocks, although this lacked statistical sig-
nificance. As previously noted, there was a
reduction of variance with time. Total variance
in responses changed from 0·659 in the first sur-
vey to 0·442 in the last. Figures 5 and 6 depict the
change in variance per domain and question,
respectively.

DISCUSSION

Limitations of the study
One of the key limitations of this study is the
reliance on self-reporting. A number of authors

highlight the difficulty of measuring EI via
self-report,16,24 especially in relation to self-
awareness. Self-awareness is more likely to be
accurately reported by students who have high
self-awareness than by those who lack it. In
addition, a risk with longitudinal measurement
is the practice effect with students potentially
recalling previous scores and desiring to demon-
strate improvement or high scoring in traits they
perceive as desirable. Thus, the findings related to
self-awareness development may be flawed. A
more reliable means of testing EI, and particularly
self-awareness would be a valuable tool for future
work. The other issue in relation to self-
reporting is that of reporting bias with students
perhaps wishing to report clear progression of

Figure 3. Mean emotional intelligence (EI) per question.

Figure 4. Mean emotional intelligence (EI) per domain.
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their clinical skills. The anonymity measures
underpinning this study were designed to ame-
liorate this but it is possible that some respon-
dents’ data is unreliable. The results do indicate
good coherence between the responses and there
are few outliers, suggesting good reliability.

Sample size is a consistent threat to research in
RT education with typically low clinical place-
ment positions restricting course intake. The
presented data, however, represented the whole
cohort; further participants could not be gathered
owing to class size limitations. Although it is

Table 2. Successive changes in emotional intelligence mean total score

Activity Initial mean Final mean Change (%) p-value

Semester 3 (clinical placement) 64 (63·9%) SD = 9 66·2 (66·9%) SD = 7·6 3 0·21
Semester 3 (academic block and vacation) 65·7 (66·2%) SD = 7·2 64·3(64·3%) SD = 7·8 − 1·9 0·24
Semester 4 (clinical placement) 64·6 (64·6%) SD = 8·1 71·9 (74·8%) SD = 7·2 10·2 0·00000046
Semesters 4 and 5 (academic blocks
and vacation)

71·6 (74·4%) SD = 7·3 70·2 (72·5%) SD = 6·4 − 1·9 0·11

Semesters 5 and 6 (clinical placements
and academic)

69·0 (70·8%) SD = 7·9 76·3 (81%) SD = 7·8 10·2 0·000004

Figure 5. Variance per domain.

Figure 6. Variance per question.
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tempting to consider introducing data from
additional cohorts, this would have introduced
additional variables. Most participants provided
data at most collection instances and it was only
sporadic absence that led to gaps in the data,
reducing potential bias in dropout. Reasons for
not completing the questionnaire were entirely
owing to non-attendance at the data collection
sessions. Despite small cohort sizes, it is clear from
p-values that sufficient statistical power was
available within the reported study.

EI development during training
Despite these caveats, in relation to the first
research question, it is clear that EI does develop
with time during a pre-registration radiation
therapy course. This reinforces recent published
findings from a range of health professions.12,25

There is some contradictory evidence from stu-
dies that failed to identify changes in EI during
the first year of education19,26 across different
healthcare disciplines. Some key factors may have
influenced these apparent differences including a
relatively short duration and a lack of specific EI
interventions. It is also worth noting that there is
considerable variation in EI measurement tools
and aspects measured within the evidence base.
This study aimed to measure those ‘trait EI’
aspects that are core to RT as opposed to the
more cognitive ‘ability EI’.

Aspects of EI that change most throughout
the course
The results suggested that students’ social aware-
ness and relationship skills improved more than
those domains related to self-awareness and man-
agement. The nuances of the clinical environment
are particularly unfamiliar to students first
embarking on clinical placement; however, the
social and relational complexities become better
understood through exposure over time. There-
fore, it is not surprising that social awareness and
relationship management increased more than
self-awareness and management, which are con-
structs less impacted by environment. This finding
is consistent with the EI theory underpinning the
University of North Carolina leadership develop-
ment programmes for healthcare professionals.27

Their research and experience indicates that

personal competence is psychologically founda-
tional for EI development. Emotional self-
awareness forms part of this competency, allow-
ing the individual to understand how they feel and
why. From the basis of personal competency,
social competence (which includes social aware-
ness and relationship management) can be built.
These skills are muchmore complex and allow the
individual to communicate with tact, empathy and
attentiveness, and foster cooperation and good
team performance.27 Although the efficacy of
their programmes has not been quantified, their
theories offer an explanation as to why students’
self-awareness would improve less than their social
awareness and ability to manage relationships
during their course of study. Personal competence
and emotional self-awareness are attributes that are
most likely to be found in potential health stu-
dents. It would be interesting to compare health
course applicants’ EI performance with the general
population to test this supposition.

Factors affecting EI development
In terms of demographic information, there was
insufficient data to determine the impact of
gender on EI development. Existing evidence28

suggests that age acts as a mediating factor on EI
gender differences. Interestingly, in this study it
was clear that although mature students started
with higher EI scores, younger students generally
caught up by the end of the course. It is possible
that previous life skills enable mature students to
develop higher levels of EI before the start of the
course. It is reassuring to note that the nature of
the course engenders a range of increases in EI
with all graduates attaining similar levels by the
time of completion. Future work could help
identify students who require earlier or more
concentrated interventions to bring all students
to the same level early on.

This study strongly suggests that EI develop-
ment takes place predominantly during clinical
placement. It is tempting to conclude that EI
development is slightly inhibited during aca-
demic blocks but caution must be applied to
these findings. A more likely cause of EI decline
may have occurred because of pre-clinical anxiety
as a result of the time between placements. It is
possible that students experience doubt and a
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decrease in self-perceptions after spending time
away from the clinical environment. A corre-
sponding increase in EI score after placement may
be due to the recency effect with students readily
recalling specific examples of recent EI perfor-
mance. Further work is needed to determine if this
is the case and may indicate the need for a more
integrated curriculum model with more regular
placements or contact with patients.

Impact of EI changes
Little work has been published linking EI for-
mally to clinical performance. One published
study2 found a correlation between EI self-
management scores and clinical grade for year 3
and 4 dental students but no correlation between
relationship management and clinical grade. It is
likely that this reflects the more solitary nature of
dental work compared with the team environ-
ment in RT with its high expectation of forming
ongoing therapeutic relationships. What can be
determined from this study, however, is the fact
that RT students report significantly increased
levels of a range of EI indicators throughout their
course. Improvements in EI are closely associated
with return from clinical placement. Interven-
tions designed to prepare students for clinical
placement and encourage reflection on practice
should ensure that these learning opportunities
are maximised. Measuring the specific impact of
this is fraught with challenges but this study
provides a useful baseline for ongoing evaluation
of the effectiveness of different EI interventions
on clinical education and practice.

CONCLUSIONS

This study demonstrated that self-reported EI
scores increased by over 17% throughout a
3-year Bachelors’ degree in Radiation Therapy
with high statistical significance. Improvements
in students’ EI scores were strongly associated
with clinical placement blocks. Mature students
tended to start the course with higher EI scores
than their junior peers but variance decreased
over time until all students graduated with a
similar score. The aspects of EI that increased
most were associated with social awareness and
relationship skills, vital for a team-working

environment. This work not only confirms the
common assumption that RT curricula impact
on development of empathy and EI but also
forms the foundation for future evaluation of
specific EI interventions. Given the higher
increases in social awareness and relationship man-
agement skills, perhaps interventions in academia
aimed at facilitating development of self-awareness
and self-management would be of value. Above all
else, these results confirm that clinical placement is
the optimal environment for EI development
in RT students and that all potential opportunities
for clinical experience should be nurtured and
maximised where possible.
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